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Order Valuable Back Issues Today!

To Order, Use Bind-In Card at Center of Magazine.



ON SCREEN &

‘““The 3 Most Common Faults

Of Computer Magazines are . . .

Diluted Content

For most computer magazines, editorial content plays second fid-
dle to advertising. In many of today’s ‘‘successful” publications, strong
tutorial and programming material is sparse—lightly sprinkled in between
page after page of splashy ads—almost as an afterthought . . . Some of
the “'most successful magazines try to compensate for this
weak content ratio by printing and binding an issue that
is three to four times the amount of paper a reader can com-
fortably handle and digest. And in the *‘less successful”
publications, the void from unsold ad space is packed with
“fluff”’ —items like re-hashed press releases and photos, filler

# articles in search of a story, "‘big name’’ opinion columns,

§ and old "news' items that contribute virtually nothing to

[o a reader’'s computer knowledge and enjoyment.

P sk >

kel , A Clumsy Design

e\ TN i Unfortunately, layout and design also play second fiddle to
Js Bl advertising space needs. Intervening advertisements break up the
o "l et b “flow" of textual and visual material, making comprehension more

| s difficult. Futhermore, all the effort spent in producing clever illustra-

tions, crisp photos, creative typography, and harmonious color
usage is often for naught—thanks to visual clashes with adjacent
advertising “‘art.”

Slanted Focus

Some computer magazines have been known to ““do
anything to get an ad"—such as publishing “‘canned’ stories
touting advertisers, taming down reviews, ignoring com-
peting products from non-advertisers, etc. However, most
computer magazines today live by a strong code of ethics.
But ethics isn’t the entire problem. For although a magazine 1 :
profcescs o have an edlforial content “untamished"byits | (E0cna v pistine Con I kman SR o
advertisj‘ng content, few [1f any) gO out of their way toavoid Dl\-l)rJiF‘;fLr-Clﬂ in T{Ls-.floi(l R;J:'r(jrhr;vl;w(g‘ r;;e Evlw‘r['-f-sir;q content f‘rom
a more subtle bias—editorial calendars dictated by ad-sales the magazine, we have the editorial and artistic freedom to produce
staff needs, and the expedient practice of dispensing only a truly unigue publication that will set the standard for editorial
good reviews because of *. . . too many new products to quality, integrity, and readability for the entire industry.”
waste limited magazine space reviewing bad ones.”

. . « And Here’s What We
Just Did About Them.’

We on the staff of Home Computer Magazine have a stan-
dard of “success” that is different from all the rest. When a
magazine's success depends upon how well it serves the
reader, rather than how well it sells the advertiser, an amaz-
ing thing happens—excellence is inevitable.

All we ask is that you examine our magazine closely. Notice

FOR IMMEDIATE RELEASE

COMPUTER MAGAZINE MAKES UNPRECEDENTED MOVE

Emerald V

with its Se

er car

ley Publishing Co. announced today that beginning
ber 1984 issue, Home Computer Magazine will no

outside advertising.

The new magazine format will allow each article to be presented
in its entirety without being interrupted by distracting advertising
material. It will also prevent articles from being broken by
intervening editorial material resulting from a less-than-flexible
layout required to accommodate the needs of advertisers

“We have thoroughly analyzed the financial considerations of

this unprecedented move,” Kaplan continued. “Our profitability
projection has yielded very favorable results, and undoubtedly
reflects the current magazine's uncommon strengths: its extremely
high sell-through percentage on newsstands; its large, inexpensively
acquired subscriber base; and its companion ON DISK Revue (tm), a
spin-off software line recently introduced at the Summer Consumer
Electronics Show and slated for retail distribution this fall.”

Subscribers to Home Computer Magazine will aiso be kept abreast

the care we take in balancing: (1) the amount of coverage per
computer brand; (2) the article and program mix (of enter-
tainment, productivity, education, and utilities); and (3) the
comprehension level for a diverse group of readers. Notice,
too, the full measure of high-quality software programs in-
cluded in each issue. And you won't find anyone else who
presents their magazine's software listings in as clear and con-
sistent a format—or who offers all the issue's programs on flop-
py disk or cassette tape for only $3.95 delivered! As for strong
tutorial and “how-to” material, balanced reviews, and
elegance of magazine design—you be the judge. We think
you'll discover, now more than ever, what we've been saying
all along: Once you compare—there’'s no comparison.™

of additional product availability through a separately mailed,
32-page publication called Home Computer Digest (tm). This
supplementary publication will be mailed approximately nine

times per year and will contain mail-order advertising plus limited
editorial material geared to readers who purchase products by mail.
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Kick-off! That soccer ball is bouncing right into your
living room with a new generation of sports simula-
tion games. Today, these games are sporting increased
sophistication, inspired by the XXIll Olympiad and the
proliferation of computer-graphics in athletic training.
Now, with the help of Home Computer Magazine,
you can view and participate in this wide world of
computer sports—complete with the thrill of a
victory RUN, but without the agony of ‘'de feet,"

ait a minute, ole sport! Summer

fun doesn't end when the days get

shorter—and neither does the fun
of summer sports. You may have to go in-
doors when the ground gets soggy or the
wind blows cool, but—you can still enjoy the
thrill of swinging a bat, running the 440, or
kicking a goal if you're fortunate enough to
own a home computer.

This month, Home Computer Magazine
features a special review of the new sports
simulation games. We kick off this section
with On the Home Court, ablimp’s eye view
of this exciting field of gaming software, in-
cluding an interview with athlete/program-
mer, Eric Hammond. We hope all the fans—
and the budding software artists—out there
will find this article and the accompanying
reviews stimulating and even inspiring.

But first, take aslice at some fresh produce
as we peer into an Apple /lc: The Core of a
New Machine. Like our report on the IBM PCir
published three issues ago, this article—with
extensive documentation and photos—gets
right to the heart of the compatibility issue.

Now and then, it helps to have a little
advice—in the form of our in-depth
tutorials—to guide you along the road to
computer glory. This month, HCM has several
articles to instruct and encourage the user-
in-training. For example, learn about net pre-
sent value in Part VIll of Multiplan Medium,
which exercises another aspect of a very
useful electronic worksheet. (Multiplan was
recently issued for the C-64, so Commodore
owners will notice a special review of this pro-
gram accompanying the tutorial.)

BASIC 99/4A programmers who are still in-
timidated by talking to their computer on its
own level are advised to Have No Fear:
Assembly Language Won't Byte (Part V). And
for both beginners and more advanced
99/4A users, we pause for a little Razzle Daz-
Zle, ashort and sweset graphics treat. A similar
treat awaits C-64 owners with Simon Sez, a
mini-tutorial in Simon’s BASIC. Both of these
articles premier this month as new, regular
features in HCM.

For IBM PCjr owners, we have areal grand-
daddy of a “how-to” article—One For the

Money . . .Two For the Slow: Adding a Second
Disk Drive to PCjr. If you're tired of switching
disks in and out of Junior, you may well be
attracted by this relatively inexpensive alter-
native. And any computer user can discover
the principles of interfacing—or how to hook
all those computer gizmos together—with
The RS-232 Interface: Your Link to the
Periphery.

You can also learn a lot from our incisive
product reviews, as we examine: Tecmar Jr.
Captain, a memory-expander—and more—
for the PCjr; the SST Compiler, taking off
from BASIC to the speed of assembly
language; dual drives for the TF99/4A, with
our own photo-guide to installation; Ap-
pleMouse // (with MousePaint) for the Apple
lle; and a Tl printer by Axiom that doesn't
need an expansion box.

With our HCM key-in programs, you can
step up to home plate—your computer—
and score a RUN every time. From its center-
field position in this issue, our BASIC software
section covers all the bases: Lead off on tax-
time now with Tax Deduction Filer, and learn
the art of creating colorful graphics patterns
with Kaleido Computer, a combined pro-
gram/tutorial. C-64 and TI-99/4A owners can
try an adventure in computer educationin-
side the Boolean Brain, while Apple and IBM
users—who played Boolean Brain last
month—receive our practical learning aid,
Elementary Addition and Subtraction. And
everyone—on all machines we cover—can
practice Stadium Jumping (with horses, not
over stadiums), or experience a taste of
Market Madness (stocks, not groceries).

Two LOCQO programs complete our line-up:
A useful LOGO Spreadsheet provides proof
positive that this often-underestimated
language is good for more than just simple
graphics; and in Missionary Impossible, recur-
sion comes to the rescue with a LOGO solu-
tion to a logical—and somewhat ticklish—
puzzle.

So don’t worry about those shortening
summer days, ole sport. When the mits and
gloves are all put away, you can still go to bat
with your home computer.

Until next month, have fun reading, learning, and RUNing Hcum
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MAKE SOMEONE HAPPY!
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As a bonus gift we’'ll send YOU
or the GIFT RECIPIENT
2 issues of ON DISK™ or ON TAPE™

ABSOLUTELY FREE!

“You broke new ground when you
introduced your unique typesetting
style for your program listings; well,
you have done it again by separating all
of the listings in the magazine into one
section in the center of the magazine.
| call that genuine brilliance!

Warren Agee, Livonia, Ml

“*Well it happened again. Your
magazine arrived in the mail, and I'm
completely delighted with it."”

Chris L. Chaffin, Omaha, NE

*'| have subscribed to your magazine
since its inception. | must say it has been
most informative and has provided me
with answers to many of my questions.
Your feel for what the public wants
is uncanny!"

Larry A. Hamel, Millington, TN

Comments From Our Happy Readers

*| just received your August issue. |
ordered a 3 year subscription exactly
1 year ago, and | have seen it grow in
size and quality. This latest issue, with
the separate section of program listings,
reaffirms my wise subscription
investment.""

Mike Oliver, Clarendon Hills, IL

““When | saw the new version of your
magazine | was elated! Naturally 1
subscribed.

Doug Barker, Exeter, CA

“] was a former subscriber to the
99'er Home Computer Magazine and |
thought it was great. Then when | got
the first issue of the Home Computer
Magazine, | was twice as happy. It was
alot of information and great articles.
Keep up the good work!"

Jenny Bures, Thousand Oaks, CA

“You have done a superb job of
reaching other types of Home Computer
enthusiasts and expanding your
clientele while not depriving us 99'ers
or leaving us by the wayside. The qual-
ity of the magazine is unsurpassed by
any other, and | have looked at several
different magazines! Hats off to you
folks for your originality and continued
endeavor to reach perfection.”

John R. Stewart, Tucson, AZ

“ ..l am extremely pleased that a
magazine such as Home Computer
Magazine is around. I find the magazine
extremely well written and of invaluable
aid. . .keep up the good work with the
magazine."

James L. Grigsby, Richmond, KY

Thanks to your thoughtfulness. . .your friends, family, and associates
can enjoy a gift that keeps on giving all year through! They’ll enjoy
12 BIG issues of HCM
delivered right to their

door each and
every month. . .
And you or the gift
recipient will receive
2 months of

FREE software—ON TAPE™ or ON DISK™—
the same high-quality programs published
monthly in the magazine. This cassette tape or
floppy disk program service—normally a $3.95
per month extra cost—is the convenient,
accurate and affordable way to save hundreds
of typing hours.

our magazine
program service
ON TAPE"™ or ON DISK™

ABSOLUTELY FREE!!
To Order A Gift-Subscription, Use Bind-In Card in Center of Magazine.

Dozens of top quality key-in-and-RUN programs
for Apple, Commodore, IBM, and Texas
Instruments home computers appear in
each issue.




TI/0kidata Link

Dear Sir:

I experienced problems in connecting an Okidata
printer to the TI-99/4A computer just as did Mr.
Wolly Barabash.

After some trial and error, I found that the printer
would work with only a minor change. The con-
nections that I used are:

TEXAS
INSTRUMENTS OKIDATA
Term. Description Term. Description
1 HANDSHAKEOUT 1 DATASTROBE
29 DATA 29 DATA
10 HANDSHAKE IN 11 BUSY
11 LOGICGROUND  10-30 DATA RETURN

These are the standard connections that you
would expect for connecting a Centronics printer
to the TI computer. But to make it work, I con-
nected a 270k Ohm resistor in series with the
HANDSHAKE IN - BUSY wire. I installed the
resistor inside the Centronics connector at the
Okidata end of the cable.

1 asked both TI and Okidata if this connection
was acceptable, but got no response to that par-
ticular question. The printer has been working fine
for over a year now.

Thomas Nisius
Westlake, OH 44145

For those users that are do-it-yourselfers, you
may wish to give this a try. For those of you who
would rather play it safe, read the following two
letters.

Dear Sir:

[am writing to congratulate you on your superb
magazine and its great coverage of the great
TI-99/4A.

This concerns a letter from Wolly Barabash that
says he has a problem finding an interface for his
Okidata printer. [ do not have an Okidata printer,
but I have seen the needed cable. He can order it
from: Tenex, P. O. Box 6578, South Bend, IN
46660. The part number is 10036, parallel cable-
Okidata.

Again, thanks for a great magazine.

Brian Neidig
Taylor, TX 76574

Dear Sir:

Inyour August 1984 issuea reader expressed his
dismay to hooking up his Okidata to a TI. There
is a company called Innovative Electronics and
Computing, 4150 Fox Street, A-5, Denver, CO
80216. I am presently using an OKI92 with their
cable with no problems at all. The cost is about $25,
the stock number is (CBL-1146). I hope this infor-
mation will help those who are interested in hook-
ing up an OKI to a TI.

Joe Rodomista
Selden, NY 11784

Apple 3d ITe Question

Dear Sir:

I'm frustrated! Being new at computing yet fairly
intelligent and resourceful, I was intrigued by the
“‘Apple Graphics in Three Dimensions”’ of Michael
Brownsworth’s two-part article. Not trusting myself
totypein the whole program, I sent for the two disks
that you offered. But, try as I might, I have not been
able to load a single image onto my screen.

I havea 64K Apple ITe with two disk drives and
a monochrome monitor. Here are the problems I

8 © Home Computer Magazine

have encountered with your set of programs:

1) Every time I choose one of the three display
objects (cube, pyramid, house) from the menu, the
screen just goes blank and nothing else will work.

2) When I'typed RUN EDITOR 3-D, I got an er-
ror message ‘‘undefined statement errorin 3620."
Obviously I fail to understand something very basic
and crucial about this program. Is every necessary
file provided on the disk that comes with Vol. 4,
No. 2 or do I have to go back to the disk for No.
1 and copy something?

The other programs on the disks run okay.

Barbara Matthies
Ames, lowa 50010

Everything you need is on the disk for Vol. 4, No.
2—it'sin the form of a turn-key menu-driven system
as decribed on page 40in Vol. 4, No. 2 of HCM.
The disk does not, however, include the same
HELLO program described in the article—if it did,
the disk would always start running the Applesoft
3-D system upon booting up. To useany of the 3-D
programs, Barbara, all you have to do after booting
the disk is type: EXEC LOMEM.EXEC. Then you
select what you want to do from the menu that ap-
pears and the appropriate programis RUN for you.
Thereis a detailed discussion in the Apple Tech Note
on page 99 of the same issue covering some of the
aspects of this technique.

So, You Want Less Advertising

Dear Sir:

How about more articles for the PC and Com-
modore 64 and less advertising?

Compared to the program listings in Compute’s
Gazette, your listings are not easy to read. The
listings are just too small to look at without getting
eyestrain. On the positive side, your articles are very
well-written and understandable.

One last thought. How about publishing some
programs that use Simon's BASIC?

Ira Rubin
New York, NY 10023

Well, I hope we have anticipated your request
for less advertising in this issue. As you can see we
have eliminated all outside advertising from the
magazine. We have anticipated another one of your
wishes. Take a look in the Table of Contents and
find the special feature entitled, “Simon Sez” to
start learning about using Simon’s BASIC. As for
the matter of listing size, readers tell us that we more
than compensate for it with our typeset clarity and
quantity. We do also offer readers with poorer
evesight (as well as those who don’t have the time
or desire to type) the option of very inexpensive
prerecorded cassette tapes or diskettes (see back
cover).

Easy Script Price Was Wrong

Dear Sir:

I would like to comment on two of the product
reviews in the last issue of Home Computer
Magazine. The first is the review of Easy Script for
the Commodore 64. This was a very good review
except for the price that was listed. You gave the
price as $99.95. I believe this is the wrong price. I
have been using this program and only paid $39 for
it. I know this is not list price, but I am sure that'
the price you gave was too high. This has to be the
best word processor that you can buy for the price.
Asstatedinthereview, the manualisreally the on-
ly fault with the program. [ would like to see listed
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inyour reviews the language in which the programs
are written (machine language for Easy Script).

Thesecond review is for the Home Accountant.
I have been using this program on the Commodore
64 since the first of the year. I find several things
wrong with this review. I cannot say anything ex-
cept for the version for the C-64. I have had con-
siderable trouble getting a version that works as it
should. After much letter-writing I received another
disk and now havea disk where everything works.
This is indeed a powerful program as stated in the
review, butitis very slow as it is written in BASIC.
I believe this should have been in the article. The
graphthatis shownin the article is nothing like the
ones in the C-64 version. The colors used in the C-64
version are very dull and drab. With the colors
available, better colors should have been used. I
don’t know what version you tested, but it was not
for the Commodore 64, I will replace this program
with a faster one when I can find one.

Now, I would like to comment on the magazine
itself. I have always liked the format of the
magazine. I find the program listings the easiest of
any magazine to key-in.

Jim Gibson
St. Joseph, MO 64504

Easy Script on the Commodore 64, according to
the manufacturer, has a suggested retail price of
$54.95. So, Jim, you are right.

It sounds like you had a great deal of bad luck
getting a decent copy of the Home Accountant from
Continental Software. The C-64 version that we
received worked without any of the problems that
youdescribe, other than the speed of the program,
which we did mention in the last part of the article.
Being written in BASIC, as you state, does make
the program slow. In addition, the 1541 Com-
modoredisk adds its own factor of slowness to the
operation. The photograph in the article was taken
from the Apple Ile version, and not the Com-
modore 64.

TI Spelling Checker

Dear Sir:

In the August 1984 issue of HCM, William
Koseluk asked if anyone knew of a spelling-checker
program for TI-Writer. Tom Kirk has developed
aprogram to test the spelling of words; it operates
out of the TI-Writer utility option. It comes on two
disks and includes a 20,000-word dictionary. In ad-
dition, users may add their own dictionaries to the
system. However, the program has not been re-
leased pending the completion of the instruction
manual. Interested users may write for more infor-
mation to: Tom Kirk, 2606 Ponderosa Drive,
Omaha, NE 68123.

Loring Rose
Pantego, NC 27860

Loring, your letter arrived the same day that a
package arrived from Mr. Kirk. He has sent us a
copy for review of his 99/4 Auto Spell-Check pro-
gram (which is available from his company
Dragonslayer American Software Company,
reachable after 5 p.m. Nebraska time at (402)
291-8323). Look for our review of this package in
the near future.

More Reusable Peripherals for TI

Dear Sir:
By now I am certain you have received many let-
ters stating the very same thing, but even at the risk




of not being original, let me say it again. What a
pleasant surprise to see your magazine on my
neighborhood grocer’s magazine shelf. It was tru-
ly like meeting a friend one thought to have passed
away. No offense, but I had visions of your work,
if not you personally, being in the literary
“Valhalla!’* Welcome to the living.

In a more recent issue, John Paulson’s letter in
Vol.4, No. 2 regarding peripherals that can be us-
ed by both the TI and future state-of-the-art equip-
ment: Taxan’s RGB 210 can also handle composite
color output as well as RGB. I am currently using
such a monitor which sells for under $250.

Harry Plettner
Schaumburg, IL

Thanks for the tip on the Taxan RGB 210
monitor, Harry. We have also found that the new
Sears Proformance television is ideal for home com-
puter use. This Sears unit retails for $349 and it in-
cludes both RGB and composite inputs, plus it is
a color television to boot. We have been using one
in the Editorial Department for several months now
and are very pleased with it.

of your work. This is a good habit to get into and
we recommend it for anyone using any computer.

Apple DOS or DOS Not

Dear Sir:

I was a subscriber of 99’er Magazine and found
it extremely helpful in my education on the
TI-99/4A. However, when TI discontinued the
machine, I felt the need to move to a computer
which was more firmly implanted in the market.
So, I moved to an Apple I]e as it seems many of
your other readers did.

In the past months I have learned much about
Apple and I am a bit disturbed by some of your pro-
gram listings for the Apple I series. I feel that one
of the main purposes of copying a program out of
amagazineis to learn the programming techniques
of other programmers. Because of this, the listed
programs should illustrate the suggested form of
the manufacturer (unless it is demonstrating some
unique function or capability of the machine). As
an example, I cite your recent spreadsheet program
(which is quite good), Snap-Calc (HCM August
1984). Under the Apple IT series listing, the printer

Line 780 should read:
780 IF B$>"9"
COL=ASC(B$)—4a4s

LAST MINUTE DeBUG

In the August Issue of Home Computer Magazine, after type-in verification, our paste-up crew
inadvertently sliced part of line 780 from the IBM PC and PCjr version of Spider Graphics.

THEN COL=ASC(BS$)—55 ELSE

Frozen TI Computer in Argentina

Dear Sir:

I have recently taken out a subscription to your
magazine and must praise you for its content—first
class! I like the ready-to-run programs as I enjoy
following the thought and sometimes changing the
steps.

Could you please help me on a technical point
on my TI-99/4A? Twice now, when making up a
program, I have pressed ‘‘Enter’’ at the end of a
line and nothing has happened. The screen freezes,
the flashing dot disappears, and nothing can be
done to move from that position, no matter what
key is pressed. The only way out appears to be to
switch off, thereby losing all the program typed in,
and starting again. On one occasion, I had typed
in one of your programs and this happened on the
last line! Why does this happen and is there anything
that can be done to save the situation without
switching of f? A friend of mine tells me he has had
the same experience.

1shall be very grateful if you would give me some
advice on this situation by either writing to me by
air mail to the above address or by publishing this
letter with your answer in your magazine (which I
receive by air mail).

M.K. Atkinson
Buenos Aires, Argentina

Several things can cause a home computer to
““freeze’’ as you described. First is a static electricity
discharge from the operator shuffling around in the
chair on a carpet. Second, is poor AC power. Third,
and least likely, is the actual malfunction of the
computer itself. Two inexpensive precautions that
you can take immediately are (1) make sure the com-
puterisin a static-free environment and (2) SAVE
whatever you’re working on every few lines so that
if the computer does hang-up you will not lose all

is accessed by issuing the Applesoft command
5320 PR# 1 : RETURN etc, However, this can
cause problems with DOS 3.3. Even thoughit may
not be a problem in this program, certain uses of
this command will partially disconnect DOS (The
DOS Manual, p. 102). In addition, I have seen other
listings in your magazine use the PR# and IN# as
Applesoft commands. The correct way to issue
DOS commands from Applesoft is to PRINT them
as DOS commands (PRINT<CTRL-D> Com-
mand). This is the type of thing that can confuse
and confound less experienced programmers as well
as experts.
Robert Jackson
Ponchatoula, LA 70454

Robert, your point is an interesting one, and
we’ve found that the changes you recommend (i.e.,
placing a PRINT CHRS$(4) or<Control D> in
front of the PR# statements) do work in this pro-
gram with several printer interfaces and could have
been included in the DOS 3.3 version of the pro-
gram. The confusion surrounding this particular
aspect of DOS 3.3 stems from the well known
“buggy’’ nature of DOS 3.3, which has evolved over
the years and does not always operate exactly as
stated in the documentation. The Apple program-
mer who wrote Snap-Calc has spent many years
learning first-hand about DOS 3.3’sidiosyncracies
and has found by experience that the printer routine
works reliably under DOS 3.3 as published. In fact,
we have seen certain hardware setups where prefac-
ing the PR# 1 statement with a PRINT CHR$(4)
actually doesn’t work. (See the review of the
Grappler+ in HCM Volume 4, No. I, pages
160-161 for an example of this.)

Apple’s new ProDOS is a completely -new
operating system and from the tests we’ve made,
works as the documentation suggests. If you look
on page 24 of the August 1984 issue, you’ll see that

@ Home Computer Magazine

werecommend something very similar to what you
suggest for the program to run properly when load-
ed under ProDOS.

Conversation About JoyTalk

Dear Sir:

Can you pursuade your technical section to come
up with lots more projects like ‘‘ Joytalk’” which was
very successful? If one was to follow the ads, it
would take $2000 to kit up for the equivalent of
Joytalk in Ireland, with PEB, 32K memory, and
RS232 before the alphabet could appear on a
printer. No hardware or software in Ireland. -

Andy MacMahon
County Cork, Ireland

Andy, we’ve been looking for projects to put in
the magazine that are similar to Joytalk. We would
welcome any assistance from readers who have built
neat little “‘black boxes’’ to hook up to their home
computers.

TI/C-64 Statistics Software Sought

Dear Sir:

I was initially a subscriber to your magazine when
it was devoted entirely to the 99/4 series of com-
puters and was quite satisfied with it. Following the
departure of Texas Instruments from the home
computer market, I purchased a Commodore 64
with disk drive and monitor in order to ensure that
I would be able to take advantage of newer soft-
ware which might not be produced for the discon-
tinued 99/4A. Your decision to expand the
magazine to cover four computers, including the
Commodore 64, was greatly appreciated by this
subscriber.

I request your help in locating commercial
statistics software that I can use on either of these
machines for data reduction obtained from a
research project to be conducted in my office at this
VA. The software which is sold by the manufac-
turers is not sufficient for my needs as I require pro-
grams which would do multiple linear regression,
analysis of variance as well as the more basic
statistical functions. Any referrals to possible soft-
ware vendors with these sorts of programs would
be appreciated.

David R. Moody
Salem, VA 24153

Another challenge. Do any of you folks out there
know of software that will help David out? If so,
please drop us a line.

No DMA on PCjr

Dear Sir:

I am directing this letter to Gary Kaplan and/or
William K. Balthrop, authors of an excellent arti-
cle about the PCjr in your Volume 4, No. 1 issue,
entitled ““A Detailed Look Inside the Peanut’s
Shell.”” I am interested in knowing if DMA (Direct
Memory Access) is available from any third-party
vendors you may know of, I am planning to order
Tecmar’s Jr. Captain and they do not include it.
I am writing IBM additionally as I understand an
upgrade version of the PCjris due, It may or may
not have DMA.

Colin Smith
Lewiston, NY 14092

We believe at this time, the only way to get around
the DMA problem would be some form of hard-
ware and software modification inside the PCjr
itself. Continued
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The new version of PCjr that was just announced
still does not include DMA (see the IBM new prod-
uct announcement elsewhere in this issue). We are
extremely interested in finding a method to circum-
vent this DMA problem, as I'm sure you are. If
other readers have already met this challenge of the
jr., please let us know.

TI Bulletin Boards Abound

Dear Sir:

Inresponse to two of your past letters regarding
telecomputing, I submit a list of TIBB(tm) bulletin
board systems that are currently operating in the
USA and Canada. This program, part XBASIC
and part machine language, is for sale by Mr. Ralph
Fowler of Kennesaw, Georgia and is also marketed
by CR Distributing, who advertised in your August
issue, page 153. Mr. Fowler can also be contacted
via his own BBS at (404) 425-5254.

Additionally, Mr. John Clulow is presently pro-
ducing a Bulletin Board System program, which he
apparently will distribute to users groups when
completed.

An excellent source of BBS listings is available
on the ONLINE BBS at (913) 649-1207. Also, the
POST section of THE SOURCE frequently adver-
tises new boards in operation. I assume COM-
PUSERVE’s post section would contain listings as
well.

T.L. Atkinson
Dartmouth, Nova Scotia

Thanks for the information, Terry. Unfortunate-
ly, we don't have space to print the entire list of
bulletin boards here. We caninclude yours however,
for our readers. For folks in and around Nova
Scotia, the number is (902)434-3121 toreach Terry’s
TIBBS.

Dear Sir:

It is very hard for me to believe a magazine of
your caliber would just now be hearing about 99/4A
Bulletin Board Systems when for quite a
few years, Ralph Fowler has been marketing his
TIBBS system, and also the CALTEX-99 systems
have been on-line for two years.

There are six CALTEX systems and approx-
imately 40+ TIBBS systems on-line nationwide,
TIBBS being the system I am running at (415)
355-3092.

Our color TI-Lines TIBBS runs 24 hours and pro-
vides continued support for the TI-99/4A and also
runs on a 99/4A. The system contains a listing of
all other TI boards nationwide and other items of
interest.

Mark S. Wong
San Mateo, CA 94404

In the big, wide, wonderful world of home com-
puting there are probably several things which we
have overlooked—and we appreciate it when
anyone draws them to our attention. Thank you
very much, Mark.

Zork on Ilc

Dear Sir:

1 am thinking of buying the new Apple /Ic and
[ have a few questions about it.

In your magazine you have programs for the Ap-
ple I, I +, and Ile. Will these programs work on
the IIc? Will you cover the IIc? Also, in Volume
4, No. 2 youreviewed Zork by Infocom. Zork can
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be run on the Apple Ile, but can it be run on the

IIc? Could you please review the Apple IIc?

Like so many others, I would like to thank vou
very much for such a fine magazine.

Danny Newton

Phoenix, AZ

Danny, as you can see from our previous issue
and this one, we definitely are covering the Apple
Ilc and the Apple programs that we put in the
magazine aretested onthe Ilc. If there are any dif-
ferences at all in the operation, they will be so noted
in the article. Regarding Infocom’s Zork I which
wereviewed for the Apple Ile, we have tested it on
the A%plel Icand it appears to work on this machine
as well.

Eliminate Accidental QUITing

Dear Sir:

I wrote to tell you of the great job you are doing
with your magazine. I enjoy typing in your
programs.

I also wrote to inform TI-99/4A users who are
bothered when they accidentally push the quit com-
mand (FCTN + ) when they meant to push the plus
sign. They can disable the quit command if they
have memory expansion and TI Extended BASIC.
They can remove it by typing in:

100 CALL INIT

110 CALL LOAD(-31806,16)

Then press RUN and your quit troubles are over.
Jeff Markey
Fort Dodge, 1A 50501

Thanks, Jeff, for that tip. You may have just
saved the sanity of thousands of Extended BASIC
programmers.

Using TI Printer With C-64

Dear Sir:

Since you cover both the TI-99/4A and the Com-
modore 64 computers, may I appeal to you for ad-
vice that no computer store has been able to give?

I have a Commodore 64 computer and a
TI-99/4A printer. How can I connect the printer
to the computer? As far as | know, the printer does
not have a Centronics parallel capability.

It would be nice to be able to use the user’s port
onthe C-64 foramodem and at the same time have
the printer hooked up. Is this possible?

Your advice would certainly be welcome.

Edmond Reynolds
Somerset, CA 95684

The Texas Instruments 99/4 Impact Printer has
both aserial input and a Centronics parallel input.
To use the parallel input with your Commodore 64
(or VIC-20), will require the purchase of a special
interface adaptor such as the Cardco Centronics
parallel adaptor. This adaptor sells for $99.95 and
is available from Cardco, Inc. 300 S. Topeka,
Wichita, KS 67202. Although it is difficult to get
it set up initially, the results are worth the effort.
We recommend this unit.

Count-Sil vs Snap Calc

Dear Sir:

This letter regards the review of our product
Count-Sil in your August issue of Home Computer
Magazine.

September, 1984

We are very disappointed not only in the review
but the fact it was placed in an issue which contained
a six-page write-up of Snap Calc, a free spreadsheet
from Home Computer Magazine. The write-up on
Snap Calc professed all its great features, its ease
of use, etc . . . The review on Count-Sil did not
point out the same features plus the many additional
benefits we offer. In fact, as a reader of this issue,
I would not buy my product when I can either type
in Snap Calc or order a copy from Home Computer.

Since we knew a review was going to be in this
issue we put a two-color half-page ad in the issue.
When I saw the new issue, 1 was shocked that I
would be in competition with Home Computer
Magazine and saw that I had just invested inan ad
that (based on theissue) I will be lucky to get back
1/10 of my investment.

I wish your magazine had kept us better informed
and had recognized the effect of putting the Snap
Calc article in with our review.

Sandy Foote, President
Systems Interface, Ltd.
Nepean, Ontario, Canada K2G 3J3

The August issue’s theme was productivity. We
consider Snap Calc to be productivity software, so
it was featured in that particular issue. Likewise,
we consider Count-Sil to be productivity software,
so it was reviewed in that particular issue. The
coverage of Snap Calc was extensive because the
entire product isin the magazine. Snap Calcis fully
exposed to our readers, and they are freeto evaluate
the software without risking any money. Our
readers can only evaluate Count-Sil by purchasing
the product or trusting our review. We feel the
Count-Sil review was a fair assessment of your
product.

Qur primary business interest has always been
to secure loyal readers for Home Computer
Magazine. Over the years, we’ve discovered that
standard magazine business practices—including
the catering to the needs (and sometimes, whims)
of advertisers such as yourself—can actually hinder
editorial efforts to serve the best interests of a
magazine’s readers.

Therefore, starting with this issue you’re now
reading, we have eliminated this potential conflict
of interest by not accepting any outside advertis-
ing (see editorial by publisher on page 3). It prob-
ably won't make you feel any better, Sandy, to hear
all this, but we on the staff of this magazine feel
very proud to be pioneering this new editorial
freedom and reader-service orientation. HCM

Special
Announcement:

Home Computer Magazine
is looking for *‘One Liner's"".
If you have written a 1-line
program in any language
that is available on
the computers we cover,
send it in addressed to
Letters to the Editor.

It may win a prize
and be printed here!




Jic:
- The Core of a

New Machine

by
Peter Baum and the HCM Staff

Peter Baum is an Apple II hardware engineer who
makes his home in Apple’s Cupertino facility. (We
understand that he also maintains an apartment
for occasional use,) Having worked with the Apple
II family since "‘ancient days, ' Peter is considered
one of the best sources of Apple knowledge.

The Apple IIc: The Portable Apple Ile

With the Ilc, Apple has introduced the world to
the first lightweight, portable computer with a large,
ready-made software base. Most “‘portable” computers
sold today are 30-pound boxes with a handle, or
lap-computers with very little software available.
The Apple Ilc, priced at $1295, is designed to be
software compatible with a majority of the estimated
10,000 programs available for the Apple Ile. This
7.5 pound computer fits into most briefcases due to
its small size (11.5 x 12 x 2 1/4 inches). Because of
its size and compatibility, many people think of the
Apple IIc as the Apple Ile's little brother. But as you
read on, you may find this label to be misleading.

The IIc is just as powerful as the Ile, and includes
many convenient features that are not built-into the
Ile—such as two serial ports, a mouse/game port,
a built-in disk drive, and 80-column capability. These
features can be added to the ITe, but require purchase
of up to five peripheral plug-in cards. For the typical
consumer, especially the novice computer user,
Apple has packed the IIc with all the most needed
features.

To stay consistant with the Ilc
theme of easy use, Apple has
placed icons or pictures above
the connectors on the back
panel. Peripheral makers can
manufacture cables with match-
ing icons, enabling quick and
easy cable connection for the
user. In this regard, the Ilc
represents another example
of progress toward user-
friendliness by the computer
industry.

Everything Included
While talking to first-time

rience at home was crucial to keeping the buyer
satisfied. Therefore, Apple has attempted to package the
IIc in such a way that the user’s first session is a positive
experience and not frustrating. The package includes
everything needed to have the buyer operating the com-
puter within the first hour. To achieve this, all the cables,
connectors, and an RF modulator (to hook the computer
up to a television) are now packaged with this new
breed of Apple.

Included with the IIc are six tutorial disks which
introduce the buyer to the computer. These disks
contain introductions to the keyboard, applications
(such as word-processors and spreadsheets), and
programming languages (such as BASIC and Logo).
These “interactive tutorials' use the computer along
with the simplified manual to show how things work,
instead of just a large boring manual like those
included with some computer systems. [The only thing
noticeably “‘missing” from the Ilc package is a manual
for using Applesoft BASIC. We just cannot accept the
rationale for Apple unbundling this ‘‘basic” and
charging extra for it.—Ed.]

computer buyers, Apple
discovered that the initial expe-

The Apple Ilc shown with the new Apple Scribe Printer, soft carrying case, llc monitor, AppleMouse
II, Ilc external disk drive, modem, and joystick.

© Home Computer Magazine
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Apple lle to Apple lic
Software Compatibility Sampler

Home Education

Facemaker
(Spinnaker)

MasterType
(Scarborough)

Music Construction Set
(Electronic Arts)

Spellicopter
(DesignWare)

The Most Amazing Thing
(Spinnaker)

Compatible
New Version for llc
Update costs $7.50
Compatible

Compatible

Home Management/Productivity

Bank Street Writer
(Broderbund)
Home Accountant
(Continental)
HomeWord
(Slerra On-Line)
PFS:File, PFS:Graph,
PFS:Report, PFS:Write
(Software Publishing)

Update costs $20
Compatible
Compatible

Update costs $35/module

Home Entertainment

Lode Runner
(Broderbund)
One-on-One
(Electronic Arts)
Pinball Construction Set
(Electronic Arts)

Update costs $10
Compatible with 1 joystick

Update costs $7.50

Portability

Right now the IIc is more of a transportable
computer then a true portable. Apple has anounced that
aflat panel display for it will be available in the fall. This
liquid crystal display, along with a battery pack from
a third party vendor, will un-tether the computer and
allow it to roam anywhere. [One company has an-
nounced a rechargeable battery power system in a
backpack, which also includes room for the Ilc and flat
panel. The CARI from the DiscWasher Company of
Columbia, MO. has a suggested retail price of $249—Ed.]

The IIc was designed with a two-part power
supply. The external power pack that comes with
the computer converts the 110 volts from the AC
line into 12 volts DC for the computer's use. Inside
the Ilc is the second part of the power supply unit
which converts the single DC input voltage to 3 voltages,
+5,—12 and + 12 DC volts, all of which are regulated.
This internal power supply portion has been designed
to accept an input voltage between +7 and +24 DC
volts. This means that the computer will also run
using anything from a car battery to a motor-home’s
generator for a power source. (We are sure some
enterprising company will soon be selling a power cord
for the IIc which plugs into a car’s cigarette lighter.)

Software Compatibility

Apple has estimated that 90% of the approximately
10,000 programs designed for the Apple Ille will run
on the IIc without modification. [This figure of 10,000
includes a very large number of programs with
questionable value. We have attempted to select a few
of the more popular programs that run on the Ile for

Za()g::r;som Sompatinls inclusion in the Software Compatibility Chart shown
Zork | Compatible here.—Ed.] Apple established the 90% figure by
(Infocom) coordinating testing of over 700 different programs on
the IIc. This final result was published as the Ilc
Compatibility List and has been sent to Apple dealers.
Apple llc Specifications
Size: Apple lic is 12-1/4"" deep, 11-3/8" wide, and 2-1/2" high. The DC power supply module Is 5-1/4" deep,
2-7/8" wide, and 2-1/2" high.
Weight: The Apple lic welghs 7.6 pounds and its power supply module welghs 3.5 pounds.

Power Source:

The machine comes with a 15VDC power supply module that sets on the table. This ‘‘transformer-like”’
unit plugs Into 110 volt AC wall current and feeds the DC power to the /ic power Input jack. Any other
DC power pack that can meet the input requirements may be used (car battery, portable rechargeable

battery-pack).

Sound:
Keyboard:
Video:

Memory:

Processor:

Disk Drive:

Operating System:

Expansion Ports:
Serial Ports:
Disk Drive Port:
Mouse/Game Port:
Video Ports:

As with the rest of the Apple // famlly, sound Is generated by user-supplled software that ‘‘plucks’ the
bullt-in speaker. Two differences with the /lc—there Is a volume control and an earphone jack.

Standard keyboard layout with full-travel keys. Includes a switch for changing the keyboard
configuration from “QWERTY" to Dvorak.

Supports all Apple I family display modes. (See Video Display Modes chart.) Has a switch for changing
from 40 column to 80 column display.

128K bytes of RAM and 16K bytes of ROM contalning AppleSoft BASIC and 1/0 support software.
65C02 8-bit CMOS Microprocessor. (Low-power version 6502.)

Single drive built into case. Accessed from right side.

Comes with Apple ProDOS. Will work with DOS 3.3.

All expansion Is through external attachments.

Two RS232-compatible ports are avallable.

External floppy disk drives and other peripherals may be added via this port.

A single joystick or the AppleMouse /I can be connected to this port.

A video output port to support an RF modulator for TV hookup (included with computer), an RGB
adapter, or a flat panel 80x24 LCD display. This port can also be used with a light pen. An RCA Jack
output port Is also included for NTSC composite video monitors.

12
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Stickers which designate a program as Ilc compatible
have been made available to software developers, so that
they can indicate on their packages which programs will
work on the Ilc.

Key(board) Features

The Apple Ilc keyboard layout is virtually identical
to the Ile’s. It is a standard, full-size keyboard with
62 keys that can generate all 128 ASCII character codes
(which include upper-and lower-case characters). The
“home-row” keys D and K have small bumps to aid
touch-typists. The keys themselves have been
redesigned so that they are flatter, and they offer a
tactile and auditory response different from the ones
used on the Ile because of a special absorbent pad
located under the keys themselves.

The [RESET] key, above the keyboard, is located on the
far right on the Ile and on the far left on the Ilc. Next
to the [RESET] key are two new keys. One is for
switching video output between 40-and 80-column text
displays. This 40/80 switch was added to the computer
so that a user could switch a program to 40 columns
when using a low-resolution monitor such as a
television, and back to 80-columns when using a
high-resolution monitor.

The other switch is for changing keyboard layouts.
This switch was originally designed to switch between
languages in foreign countries. On international models
of the Ilc, it changes both the keyboard layout and the
character set between the common standard for that
part of the world and the U.S. standard. This is done
because a majority of the software for the Apple is
written in English. In the U.S. version of the IIc, the

Apple lic Video Display Modes

Screen Mode Supported

Display Mode Page by Firmware lic

40 Column Text
40 Column Text
80 Column Text
80 Column Text
LoRes (Low Res. Graphics)

LoRes
LoRes mixed, 40 Col. Text

LoRes mixed, 40 Col. Text
LoRes mixed, 80 Col. Text
LoRes mixed, 80 Col. Text No

Double LoRes Yes (AppleSoft)

Yes

No

Yes

No

Yes (AppleSoft)
No

Yes (AppleSoft)
No

Yes (AppleSoft)

Double LoRes mixed, 80 Col. Text No
Double LoRes mixed, 80 Col. Text No

HiRes (High Res. Graphics)
HiRes

HiRes mixed, 40 Col. Text
HiRes mixed, 40 Col. Text
HiRes mixed, 80 Col. Text

Yes (AppleSoft)
Yes (AppleSoft)
Yes (AppleSoft)
No

Yes (AppleSoft)

HiRes mixed, 80 Col. Text
Double HiRes

Double HiRes No
Double HiRes mixed, 80 Col. Text No
Double HiRes mixed, 80 Col. Text 2 No

No
No

1

2

1

2

1

2

1

2

1

2

1
Double LoRes 2 No

1

2

i

2

2

2

1

2

1

2

1
The Apple /ic has the ability to display all of the avallable
modes which are found on a 128K Apple //e. LoRes graphics
are defined as 40h x 48v with 16 colors avallable; HiRes graphics

as 280h x 192v with 6 colors; and double HiRes graphics as
560h x 192v with 16 colors.

switch is used for changing the layout from the
standard QWERTY type (Sholes) to the Dvorak layout.
The Dvorak layout is generally considered faster and
easier to type on because the most commonly used keys
are placed on the home row. (The original QWERTY
layout was designed to slow down typists on the
old-fashioned typewriters, so that the mechanical keys
wouldn't get tangled!)

The top of the Ilc. Note the reset, 40/80 (column), and keyboard
switches on the top left, and the disk use and power indicators on the
top right. When the keyboard switch is activated, the Dvorak layout
(shown below) is selected.
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Internal Power
Supply Portion

Video Character
Encoder

Volume Control

RAM Memory Chips
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Input/Output Unit

&8 Memory Mapper Unit
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-.—«- B85C02 Processor

IIc Memory Organization

The memory configuration of the Apple Ilc is the same
as the memory in the Ile. Both contain 16K of ROM for
built-in firmware. The Illc, however, contains twice the
amount of RAM as a standardly equipped Ile. The IIc
comes with 128K of RAM configured to look like an
Apple Ile with the Extended 80-column card. Any
program that has been designed to use 128K on an
Apple Ile will also take advantage of the full 128K on
the Apple Ilc.

The 16K of ROM in the Ilc is very similar to the 16K
of ROM in the Ile, including Applesoft BASIC and other
general-purpose routines. The new Ilc ROM features
improved interrupt handling routines and allows lower-
case commands to be typed into BASIC (unlike the
Apple Ile, which will always respond with the infamous
SYNTAX ERROR). Because the Ilc has the equivalent
of built-in peripheral cards, the firmware to handle the
peripheral ports (such as the serial ports and mouse),
had to be built into the system ROM.

To make room in the ROM for these new routines,
some of the Ile routines were reduced in size. For
example, the diagnostics that take up 1K in the Ile,
only take up 256 bytes in the Ilc. Other routines, such
as the firmware to support 80-columns, require fewer
bytes on the Ilc, because the code was rewritten
and compacted.

Another ROM in the Ilc that was used for character
generation has also been improved with the addition
of special graphics icons called Mousetext characters.
[The Mousetext characters replace the [le “inverse
character set'’ and will cause some of the Ile-compatible
programs (such as Think Tank from Living Videotext,
or the PFS series of programs from Software Publishing)
to be difficult to use on the Ilc. This, and other
incompatibilities, has caused some software vendors to
produce two versions of their programs.—Ed ] These
graphics symbols are used by programs which feature
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the mouse to present a Macintosh-like user interface.
Just like the Apple Ile, the IIc can also display the 96
printable ASCII characters, including upper and lower
case characters. These characters can also be displayed
in inverse, while another mode allows some of them
to flash.

Odds & Ends

The Ilc doesn’t have a cassette port because of the
built-in disk drive. Almost all Apple software is
distributed on floppy disks and there has been little
demand for the cassette. The firmware to support the
cassette has also been eliminated, while the associated
softswitch locations are unused in the Ilc.

The Ilc also doesn't have the full game /O capability
found in the Ile—its game port was built to support
only one joystick, instead of two. [The parts of games
that require support of two joysticks, such as the two-

The left front side of the IIc showing the volume control and earphone
jack. When earphones are plugged in, the internal speaker is disabled.
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player option of One-on-One reviewed elsewhere in this
issue, will not function on the IIc. Before you spend the
money on a new game for your Apple IIc, make sure
it only needs a maximum of one joystick.—Ed.] The Ilc
does not incorporate annunciators, which are output
signals from the Ile game connector. The annunciators
were especially handy to the hobbyist for connecting
simple peripheral devices to the computer. These
omissions were made to allow the IIc game connector
to be used with the new Apple mouse.

The Ilc contains the same sound capabilities of the ITe,
utilizing a built-in speaker. But it also has a few new
features, such as a volume control knob and an
earphone jack on the side of the computer. When a pair
of earphones is plugged into this jack, the built-in
speaker is disabled. Finally, Apple included a sound
signal on the connector used for the modulator so that
a speaker built into a television set may be used.

Ports for Expansion

The IIc contains 5 expansion ports, which consist of
two serial ports, a video expansion port, an external disk
port, and the mouse/game input port. These con-
nectors, with their associated icons, are shown in the
photo of the IIc's rear panel.

Serial Ports /., 2%

The two serial ports are configured to act as if
Apple’s Super Serial cards were plugged into slots
1 and 2 of the Apple Ile. Generally, port 1 is used
to connect a printer while port 2 is used with a modem
for communica-
tion. They may
also be used for
connecting many
other peripherals
to the Ilc. These
ports will accept
most RS232-in-
terfaced periph-
erals.

The serial ports
on the Apple IIc
use DIN-5 con-
nectors and are
RS232-compati-
ble. [Because
most peripherals
use a ‘‘DB-25"
type connector,

The internal disk drive is always conve-
niently at hand.

\ D.C. Power

| Power onfoff switeh
RS232 Port #1 (Printer)

special cables or adapters must be used with the
Ilc.—Ed.]. They can support 15 different baud rates,
ranging from 50 baud to 19.2K baud. The serial ports
are driven by a special integrated circuit called a 6551
Asynchronous Communications Interface Adapter.
This same chip is used by the Apple Ile Super
Serial Card.

Adding A Printer /.,

Port 1 was designed to connect to a serial printer like
the Apple Imagewriter or the recently introduced Scribe
printer. Once the correctly configured cable is in place,
all that is necessary is matching the RS232 parameters.
The Scribe printer, which was announced when Apple
introduced the IIc, retails for $299, and employs
thermal-transfer technology to print on any paper
(including letterhead, computer paper, or even trans-
parencies). In high-quality print mode it is capable of
printing 50 characters per second (cps); in draft mode
itcan print at 80 cps. The Scribe can print both graphics
and text, and can also print in color if an optional color
ribbon is used (though the present cost of the color
ribbons makes color printing expensive).

The thermal-transfer technique used by the Scribe
is different from the thermal technology used by the
old Apple Silentype or the recently introduced IBM
Compact printer—both of which have lower resolution
and require special paper. The Scribe printer is much
quieter than the typical impact printer, which perhaps
makes it more suitable for the home or a crowded office
environment.

One of the features we especially like about the
Scribe is that its cable connectors are on the side of the
printer, not the back. This keeps the paper from
catching the cables.

Adding a Modem / \.

Onboard firmware will support simple terminal
communications when either a 300- or 1200-baud
modem (such as the Transmodem 1200 or the Hayes
Smartmodem) is connected to the second serial port.
For users who want more sophisticated capabilities
than those offered by the firmware, there are several
communications programs on the market. [The rough
text of this article was transferred between California
and Oregon using Apple's Access II program on one end,
and the Person-to-Person program (from TRUTEC
Software of Berkeley, CA.) on the other end.—Ed.]

Other devices such as clocks, music and speech
synthesizers, and multiple-function peripherals have
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been designed for this port. For example, the Versabox
from Prometheus Products (Fremont, CA.) includes a
serial/parallel port adapter, printer buffer, and a clock,
and the Cricket from Street Electronics (Carpinteria,
CA.) combines text-to-speech, sound, and a clock.

Video Expansion <]

Two of the back-panel connectors are intended to
connect video devices to the IIc. Like the Ile, there is
a standard RCA jack to connect a video monitor. This
jack is used to deliver an NTSC-compatible composite-
video signal that creates a display on either a color or
monochrome video monitor. The other connector is a
15-pin D-type (DB-15) which is used for connecting
sophisticated video display devices to the Ilc.

The port includes two signals for connecting an RF
modulator (supplied with the computer): a sound signal
and the same composite-video signal found on the RCA
jack. The sound signal enables the RF modulator to
generate sound on the internal speaker of a television.
This video expansion connector can be used to directly
connect the Apple flat-panel display.

As mentioned earlier, the Apple flat-panel display is
asmall, lightweight, full-screen, 80-character by 24-line
display. It weighs approximately 2.5 pounds and is less
than 1.5 inches thick. It does not plug into the wall or
require external batteries, but instead gets its power
from the system. The flat panel display utilizes a liquid
crystal display (LCD) technology which displays 560
horizontal by 192 vertical dots. This technology is
similar to that used in many calculators and watches.

Other pins on the port can be used to produce signals
compatible with an RGB monitor, and still others can
be used for light pen inputs. Koala Technologies Corp.
of Santa Clara, California has announced that the
Gibson Light Pen will work through this port. A suitably
adapted RGB monitor connected to this port will allow
a user to display both 80-column text and color graphics
on the same monitor. [Apple has introduced the new
AppleColor Monitor 100, an RGB monitor, at a
suggested retail price of $599. A low-cost RGB color
adapter for the Ilc will be introduced by Apple later
this year.—Ed.]

Be careful before buying an RGB monitor. Some
companies may design their Ilc RGB adaptors so that
they work only with an Apple-compatible RGB monitor
and not with an IBM RGB monitor. The IBM monitors
will not display the Apple colors correctly.

The video port contains a power pin with + 12 volts.
This pin was included so that some peripheral devices
wouldn't need a separate power supply. The power from
this pin is limited to about 3.5 watts (300 ma. maximum
can be drawn from this pin).

1;,.%_1%1
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I Pinout for Video Expansion Connector
Pin Name le* Description

1 TXT N Text mode signal to video
timing chip (TMG). Set to
inverse of GR except in
Double HiRes mode.

2 14M Y 14 Mhz, clock

3 SYNC Y Video vertical and horizontal
sync signal.

4 SEGB Y In text mode indicates
second low order vertical
counter, while in graphics
mode indicates LORES.

5 Sound N One-volt sound signal from
audio hybrid circuit.

6 LDPS Y Strobe to video parallel to
serial shift-register used to
load video data bus into
shift register.

7 WNDW Y Video non-blank window,
includes both HBL and VBL.

8 +12VDC N Regulated + 12 Volts,
drives 350 ma.

9 PRAS Y Multiplexed RAM row
address strobe.

10 GR Y Graphics mode enable
signal.

11 SEROUT Y Digital video serial output
from 74LS166.

12 NTSC N Composite NTSC
video signal.

13 GND Y Ground

14 VID7 Y High bit of video data bus.

15 CREF Y 3.58 Mhz. video color
reference (same as 3.58M).

*The “lle”’ column indicates which signals are available from
the Apple lle video connector with a Y)es or N)o.

External Disk Port ﬂ

The external disk port was designed to allow easy
connection of a second floppy disk drive to the Ilc.
This external disk is accessed by the software as slot
6, drive 2.

The signals for the external disk port come from a
special chip, the IWM (Integrated Woz Machine, so
named for Steven Wozniak, designer and co-founder of
Apple), which replaces the disk controller card of the
Apple ITe. The disk port connector is a DB-19 type.

The new IIc external disk cannot be connected to an
Apple ITe disk controller card with a simple ribbon cable

e

Apple’s New RGB color monitor was shown at
the Summer Consumer Electronics Show.
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The new Apple flat panel LCD display also made
an appearance at the C.E.S. in Chicago.

The ""Mouse Text' characters as they
appear on the IIc monochrome
monitor.



n Disk Drive Port Connector Pinouts
Pinout Apple lic Signal Pinout Apple lle
rear panel DB-19 controller card
connector (20 pin header)

1 GND 1

2 GND 3

3 GND 5

4 GND 7

5 —12v 9

6 +5V 11

7 + 12V 13

8 + 12V 15

9 EXTINT

10 WRPROT 20

11 PHASEO 2

12 PHASE1 4

13 PHASE2 6

14 PHASE3 8

15 WRREQ 10

16 nc

17 ENBL2 14

18 RDDATA 16

19 WRDATA 18
nc 17 (+12V)
nc 19 (+12V)
nc 12 (+5V)

This chart shows the //c port connections in the left column and
the corresponding pin definitions for the /le in the
right column.

(20-pin insulation displacement header to DB-19)
because pins 9 and 16 of the DB-19 should not be
connected, and pin 19 should connect to pin 20 of
the card.

It is possible to modify the cable of a Ile disk drive
so that it will work on the IIc, but you do so at your own
risk. It is very easy to make a mistake, seriously
damaging your disk drive or computer. If you attempt
the conversion, make sure that the DB-19 pin 10 is
connected to pin 20 of the disk, and DB-19 pin 9 is not
connected (disk pin 19 should also be left unconnected).
[Note: Neither the author of this article, nor the publisher
of this magazine assume any liability for damages that
may arise from this conversion.—Ed.]

The external disk port will typically be used to add
a second floppy disk drive, but other companies have
shown that this port can be used for many other devices.
[The speed and performance of devices interfaced in this
manner, however, remains to be seen.—Ed.] Some
companies have already announced plans to use this
port for hard disk drives and CP/M boxes (these
peripherals will contain a Z-80 microprocessor and
allow the user to run the CP/M operating system and
applications). In fact, at the Ilc introduction, one
company, Quark Engineering Inc., demonstrated a
10-megabyte hard disk attached to this port.

The Mouse/Game Port -£ 1°

The last expansion port is the mouse/game port.
This port uses a DB-9 connector similar to the DB-9 on
the back panel of the Ile. The Apple Ile joystick and
paddle will work in this port, however, the Ilc
connector does not allow a second joystick or a third
pushbutton to be connected, as does the ITe game port.
Instead, the port contains other signals which support
the Apple mouse. Either the Ilc mouse or the
Macintosh/Lisa mouse can be used. It may be possible
to design an adapter which allows a second joystick to
be connected, but it would not be software compatible
with the inputs for the second joystick on the Ile. This

means that most of the popular games wouldn’t work
with this second joystick. Other companies intend to
use this port to connect other input devices such as bit
pads or graphics tablets, though the Apple graphics
tablet won't work in this port. The KoalaPad for the Ile
will work without any modification on the IIc, while
ChalkBoard's PowerPad requires a special cable adapter
to work on the Ilc.

The mouse/game port consists of only input signals.
Some of the input pins serve a dual role and are shared
by the mouse and the joystick.

Addressing Mouse/Game Port Input Signals

Address Function

$C061 Switch 0 and OPEN-APPLE key
$C062 Switch 1 and SOLID-AFPLE key
$C063 Mouse Button

$C064 Paddle 0

$C065 Paddle 1

$C070 Triggers Paddle Timer

All addresses in the chart are in hexadecimal. When you
read a byte from one of these locations, only the high-order
bit, bit 7, contains valid information. The memory locations
for the third pushbutton and paddles 2 and 3 are reserved on
the IIc for future use. Like the Apple ITe, the [OPEN
and [SOLID APPLE] keys can be used instead of the paddle
or joystick pushbuttons.

IIc Programming Considerations

The new firmware ROM was extensively rewritten
for the Ilc. Apple started by modifying the firmware
used in the Ile ROM, removing some bugs in the
process, and then adding new routines to support the
serial ports, built-in disk drive, and mouse port. Most
of these new routines reside in the $C100 to $CFFF area,
which is reserved in the Ile for ROM that is located on
the peripheral cards.

The Ilc, unlike the Ile, fully supports interrupts.
Within a computer, an interrupt signal is used to
indicate that some device needs attention. The firmware
makes extensive use of this new feature, allowing the
mouse, serial ports, and keyboard to be run in interrupt
mode. For example, when the keyboard interrupt mode
is used, the processor can continue a time-consuming
task without missing a keystroke. The Ile is another
story: During any long operation within this older
Apple (and all of its predecessors), the processor has to
periodically check to see if a key has been pressed or
it will miss detecting it.

The Ilc firmware supports use of the mouse, paddle,
or joystick. If the mouse is connected, the paddle-read
routine in the firmware will take input from the mouse

..‘é. ‘& Mouse/Game Port Connector
PIN # Mouse Use Game Controller Use

1 MOUSE ID if grounded PADDLE BUTTON 1
indicates mouse is when at +5VDC
plugged in.

2 +5VDC +5VDC

3 GROUND GROUND

4 X DIRECTION NIA

5 X MOVE INTERRUPT PDLO

6 N/A N/A

7 MOUSE BUTTON PADDLE BUTTON O
active when grounded actlve when + 5VDC

8 Y DIRECTION PDL1

9 Y MOVE INTERRUPT NIA
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New 65C02 Instructions Mnemonics

Apple lic Instruction Mnemonics

DEcrement Accumulator [accumulator]
INcrement Accumularor [accumulator]

Test and Rest memory Bits with accumulator [absolute]
Test and Rest memory Bits with accumulator [zero page]
Test and Set memory Bits with accumulator [absolute]
Test and Set memory Bits with accumulator [zero page]

Add memory to accumulator with Carry [(ZPG)]
“AND’ memory with accumulator [(ZPG)]

Test memory BITs with accumulator [ABS, X]
Test memory BITs with accumulator [ZPG,X]
CoMPare memory and accumulator [(ZPG)]
“Exclusive OR'" memory with accumulator ([ZPG)]
JuMP (new addressing mode) [ABS(IND, X)]

LoaD Accumulator with memory [(ZPG)]

“OR" memory with Accumulator [(ZPG)]

SuBtract memory from accumulator with Carry [(ZPG)]
STore Accumulator in memory [(ZPG)]

HEX MNEMONIC DESCRIPTION
80 BRA Branch Relative Always [relative]
3A DEA
1A INA
DA PHX PusH X on stack [implied]
5A PHY PusH Y on stack [Implied]
FA PLX PulL X from stack [implied]
TA PLY PulL Y from stack [implied]
=[o} STZ STore Zero [absolute]
9E STZ STore Zero [ABS, X]
64 STZ STore Zero [zero page]
74 sTZ STore Zero [ZPG, X]
ic TRB
14 TRB
ocC TSB
04 TSB
Additional 65C02 Instruction Addressing Modes
HEX MNEMONIC DESCRIPTION
72 ADC
32 AND
3c BIT
34 BIT
D2 CMP
52 EOR
ic JMP
B2 LDA
12 ORA
F2 SBC
92 STA

instead of the paddles or joystick. Because the mouse
is plugged into the same port as the paddles, the user
is saved from having to switch between pointing
devices. Alas, this will not work for many existing games
because they use their own paddle-read routine instead
of the built-in firmware.

Here is a simple Applesoft program (under ProDos)
that prints on the screen the current X and Y positions,
for the mouse instead of the paddles. Lines 10 and 20
initialize the mouse and tell the firmware to use the
mouse instead of the paddles for input:

5 D$=CHRS(4)
10 PRINT D$;'‘PR§4"
20 PRINT CHRS$(1) :REM initializes mouse
30 PRINT D§;''PR{O"
40 PRINT' PDL O ='';PDL(0);"'._."";
50 HTAB 20
60 PRINT'' PDL 1 ="";PDL(1);""__"";
70 HTAB1
80 GOTO 40

[It should be noted that the ProDos utilities diskette
(that comes currently with the IIc) has bugs. When
we tried to convert an Apple DOS 3.3 formatted program
disk to an Apple ProDos formatted program disk using
the utility provided, we met with failure. Hopefully,
Apple will correct this in the near future. Watch
an upcoming issue of HCM for an article detailing
programming of the Ilc, including more on this
problem.—Ed.]

ITe or IIc—That Is The Question

Apple continues to sell the Ile, with sales expected
to generally fall into two areas—schools and businesses.
Schools will continue to buy the Ile because of its lower
entry cost and the availability from Apple of SchoolBus,
a classroom network. This network allows a teacher to
monitor student activities.
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Scientific and industrial users will continue to buy
the ITe because of the availability of the Profile Hard Disk
and peripheral cards for data acquisition and process
control. But the IIc will serve the needs of the typical
consumer very effectively. It can run most of the popular
software available, such as Appleworks, and can also
be expanded (with a modem) for use with computer
information services such as Compuserve and The
Source. Along with ease of set-up, the machine’s
portability is seen as its major advantage over the Ile—
allowing the business person to more conveniently
move it between home and office.

The home user will also find the IIc’s portability very
useful; it won't tie the computer to a single room. For
example, in the afternoon it can be used by the kids
running educational programs on the color television,
and later in the evening mom and dad can move it into
the study for tax planning or letter writing. The study
could contain both a printer and a monitor (for
80-columns), peripherals that are typically needed for
these activities. The icon-labelled, quick-connect ports
on the back panel of the Ilc, along with its portability
and huge software base, make this scenario con-
veniently possible.

In summary, for those of you who are looking for a
computer to support high-performance applications
such as a full-blown accounting system or a large
relational data base, I doubt the IIc is the computer for
you. But if you're looking for a powerful portable
personal computer for home and office—especially one
with a large existing software base—I suggest you make
haste down to your nearest dealer or user’'s group
“IIc” the newest Apple. HCM



HCM Review Criteria

Each month, Home Computer Magazine (HCM) reviews products designed for the
Apple II Family, Commodore 64 and VIC-20, IBM PC and PCjr, and Texas Instruments
99/4A computers. HCM reviews take a detailed look at the quality, utility, and value of
commercially available packages for these machines. Because our publishing charter
forbids accepting outside advertising, we strive to make the scope and content of our
review pages shine with a unique blend of humanistic frankness and objectivity.

Not only will you find all relevant information for making a wise purchase decision,
but in some special cases we also provide nuggets of compu-prestidigitation® For
example, we frequently include essential documentation not furnished by the manufac-
turer. Additionally, each issue of HCM tries to review at least one outstanding product
—a “Diamond in the Rough"—which, because of company size, marketing clout, or for
some other reason, has not received the attention it deserves.

Atthebeginning of each review, a review-at-a-glance box provides the
user with an instant assessment of the product. Each item will be

f HCM Review

Name:

Machine:

Distributor:
Price:

Performance:
Engrossment:

Program Type:

System Requirements:
Disk Drive, Joystick, Trash Can optional

Documentation:

]
L

%

Old Art

Recycled Graphics

Apple I Family, C-64 &
VIC-20, IBM PC & PCJr,
TI-99/4A

Hit ‘n' RUN Software, Inc.
$99.99 (or trade for

‘72 Pinto)

Poor Falr Good Excellent
TR
TN
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Products may also be evaluated in the following areas:

* Flexibility—
Can the product be
adapted to the specific
needs of the users?

* Cost/Benefit—
Is the product worth the
user's investment in
time and money?

* Necessity—
Is the product a solution
for which a problem
already exists?

* Originality—
Is it unique in concept,
or simply a ‘‘'me too"’
product?

* Longevity—
The '‘Boredom Factor."
Does the program
sustain interest?

* Rewards—
Are the aqudio-visual
rewards motivating and
appropriate?

* Concept Presentation—
Are the concepts
presented clearly,
logically, and in depth?

* Special Effects—

How does quality of
sound and visual effects
rate? Do they enhance
or detract from the
product or learning
process?

evaluated, where relevant, with the criteria below.

S| [ [

* Performance—
How well the product performs as
intended, how well it takes advantage
of a specific machine’s capabilities;
how well it responds to the user's
commands; how effectively the
graphics, sound effects, music, or
speech are integrated with the software.

* Engrossment—
Whether the game or activity has that
intangible quality that holds players on
the edge of their seats while the hours
tick by unnoticed.

OR

* Ease of Use— .
The degree to which a user can interact
with the product without outside help:
the ease and effectiveness of error-
handling features; whether the actual
reading level of the activity is
appropriate for the suggested audience.

OR
* Ease of Set-up—
How well the product design facilitates
easy installation.

* Documentation—
The quality of the printed matter that
comes with the product; whether the
instructions are clear and
comprehensive; whether the machine
configuration requirements are spelled
out. Information such as how to load a
program, use the keyboard, and restart
an activity contributes to the
documentation rating, as do tips on
performance peculiarities.

Attention Software Authors & Peripheral Inventors:

* WANT TO BE DISCOVERED? *
Home Computer Magazine Wants To Give You A Chance!

We are looking for home computer products that have
not received the attention they deserve. Each month, we
will be singling out one such package for special review.
If you have a unique commercial product of exceptional

quality—but your advertising and promotion budget has

not allowed you to capture major media attention—we
want to see it. We will consider reviewing any product
that meets our high standards.

We are an Equal Opportunity Reviewer!

In order to qualify for possible review, your product must:
1. Currently be available for purchase to readers

of this magazine.

2. Make a unique and important contribution to

the home computer industry.

3. Be of outstanding merit, quality, and value.
4. Be consistent with the type of machines and

products we normally cover.

If you feel that your product qualifies, mail it to:
Home Computer Magazine

Attn: Editorial Submissions

1500 Valley River Drive, Suite 250
Eugene, OR. 97401

We reserve the right not to reply to each inquiry, so
please do not contact us except to request return of your

product. If you want your product to be returned, please

include sufficient return postage.

*Compu-prestidigitation

(ké6m'spu -prEs‘-teh-dT-jeh-tﬁ'Osh;n) —n 1. The magical

quality of unexpected comprehension that results from presenting technical
information about computers in a lively, entertaining, visually attractive and
easy-to-understand format. 2. The magical tricks that make a computer sing,
dance, and do all sorts of wonderfully useful things.
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ON THE HOME COURT

Computer Sports Simulations

Sweat socks lying in the corner, dirty shorts and jersey adding their special
aroma to the darkened room—these are familiar props to the “workout”
generation. But what'’s this eerie glow? Ahhh, it’s a video screen, with little
figures running about, throwing, catching, making a steal . . . Not real athletes
here, but cartoon-like players magically responding to the commands of the
human who sits on the edge of a chair—sweating, flushed, and totally involved.

by Wayne Koberstein
HCM Staff

ince the invention of television, many sports
S fans have spent a lot of time watching rather
than playing. You might think computer
sports are another lazy, vicarious way to play.
Sweatless and safe, replacing gloves and bats with
joysticks and fire buttons, sports simulation games
may indeed lead to greater indolence. But is this real-
ly true? Ask 20-year-old Eric Hammond, who—with
the help of two star athletes, Dr. J and Larry Bird—
created One-on-One. Eric has been programming
since the age of 16. Basketball, however, may be his
real love. Talking to this young man will dispel any
myths you might have about the stereotypical *‘nerd
hacker.”
Computers and sports have intermingled since this
new technology first entered the public arena. Initial-
ly, the machines simply kept records and figured

averages. Eventually, they became even better at it
than everyone's Uncle Henry—that veritable walk-
ing library of sports trivia. Nowadays, as shown
dramatically in commercials for the 1984 Olympics,
computers actually teach people how to run, jump,
and throw better. Trainers at all levels of virtually
every sport are using software designed to regulate
daily routines, and are comparing an athlete’s actual
performance to an ideal performance generated by
a computer.

From Pong . . .

As computers have entered the sports world, sports
have entered the home court in a new form of video
magic. When Pong served up the first volley of video
games in 1972, our fundamental relationship to
television radically changed. Suddenly, we could be
more than just passive observers—we could make
something happen on the screen! Of course, what we
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could make happen was rather

crude, and the device we used

s then was limited to its one simple

8 function, but the basic appeal of

. video games was the same then as

J it is now: We can take control of the ac-

#  tion and create a unique performance each
time we play.

From Pong to One-on-One, sports games have often
led the video arcade field. Both individual and team
sports are natural subjects for this medium, with
rules long “‘play-tested’’ and a wealth of tradition and
built-in excitement. Sports simulation is a logical step
forward in the evolution of both sports and com-
puters, and its benefits are not confined to one field
or the other.

We have seen a continuous chain of improvements
in gaming technology since video games helped in-
troduce the concept of the home computer. Early
sports simulation games took the rules of a given
sport and boiled them

nological level, and it must do so in a way that is both
original and clever. Just as Olympic athletes defy the
limits of their own bodies, software artists sometimes
transcend the context of the machine—scoring vic-
tories through the sheer strength of their intelligent
ideas. Nothing becomes boring so quickly as a game
whose fancy new graphics mask a tired old
algorithm.

Sports simulation games may have also more
relevance to ‘‘real”’ sports than most of us now
realize. As trainers develop more techniques for the
computer as a training instrument, and as game pro-
grammers borrow from these techniques and apply
them to simulations, these games will have increas-
ing value to the serious athlete. Every new medium
has helped athletes better understand their sport by
providing a new perspective. Merely watching great
players in action—which through film and TV, more
people have a chance to do—can greatly improve a
learning player’s game. But imagine the possibilities
in being able to ‘“‘play”

down to a basic frame-
work. Stick figures or even
little dots represented
players; the final scheme
often resembled the crude
sketches coaches draw to

““When Pong served up the first volley
of video games in 1972, our
fundamental relationship to television
radically changed.”

against moves borrowed
from the best players in
any given sport. Kinetic
training of this kind in the
home—imparting good
timing, reflexes, and a

depict plays. Early games
were also like chess, in which position is more im-
portant than motion. Today's games combine real-
time action, life-like animation, and quick feedback
between screen and joystick to create a sense of tac-
tile control—of actually performing in the particular
sport. Visual excitement and humor, surprises, and
sometimes elaborate strategies conjure up the illu-
sion of being there—inside the event.

. . .To One on One

More memory, better graphics, and faster pro-
cessors in the home models have brought many
games (as well as prodigal sons and daughters) from
the arcades into our living rooms. That is one side
of the change. On the other side are steady advances
in the programmers’ art. In today's market, a suc-
cessful video game must perform at a high tech-

sense of proper motion—

could inspire a whole new generation of athletes.
Although programmers have made good use of
their improved palette, they have not fully exploited
its potential. Many home video games have reached
the technical limits of speed and graphics of the Com-
modore or Apple Il family computers. But other, new
machines such as the Macintosh or PCjr have
capabilities beyond those that programmers usual-
ly work with. For example, the Commodore and Ap-
ple II models have almost identical processors: the
6510 on the C64, the 6502 on the Apple Ile, and the
65C02 on the Ilc. PCjr uses the 8088, a 16-bit chip
that runs about 4-1/2 times faster than 8-bit pro-
cessors on the other machines. PCjr also sports much
higher resolution graphics and a beautiful selection
of colors. But programmers have been slow to write
for the IBM model—perhaps because they are simply

© Home Computer Magazine
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more accustomed to the old chips, or because IBM
itself has not encouraged this kind of development.
[ Also from this standpoint, it's a shame that Texas
Instruments withdrew from the home computer con-
sumer marketplace prior to introducing its model
99/8—a powerful 16-bit machine with a new high-
speed microprocessor (TMS9995) and abundant
RAM. It just might have been the ‘‘ultimate’ home
machine for sports simulations.—Ed. ]

And Beyond . ..

In the near future, we will probably continue to see
improvements in sports games programs. Expect to
see more involvement of experienced athletes in soft-
ware design, more clever strategies, more natural on-
screen motion, better graphics, sound, speed, and
performance. Even with the existing technology of
the “‘older’’ machines, there is plenty of room for
refinement. In the far future of sports simulation, one
thing seems likely: In our lifetimes, today’s games
will seem more primitive than Pong now does. Home
computers will grow in memory and processing
speed, and we will find new ways to interact with
them. What else?

We will probably not have to wait another 6000
years to see the kind of moving hologram depicted
in the short video game sequence of Search for Spock.
By then, the joystick will be an ancient artifact, and
the hologram replaced by something even script-
writers have difficulty imagining.

. . .Your opponent appears in the playing area. He
is a figure out of the distant past: Julius Irving,
one of the greatest players in the ancient game of
basketball. He seems so real! With a smile, he
reaches out to shake your hand as you step onto
the court. His hand is warm. This is perfect! His
every move has been carefully reconstructed from
the central archive files. They have missed
nothing. And now it's your turn to go one-on-one
against the best. Sensing each move you make, the
computer responds with a countermove by the
great Dr. J. Soon you are sweating, flushed, and
totally involved . . . HCM

An Interview with Software Artist, Eric Hammond

Eric Hammond has been programming computer games since 1980.

His other professional credits include Marauder, Battle Cruiser, and
Maze Craze Construction Set. A music major at Principia, a private
school in Hlinais, Eric plans to attend UCLA or UCSD in the future to
become a member of the college basketball team.

HCM: First of all, how did you get the
inspiration for One-on-One?

ERIC: Electronic Arts called me up
about a year-and-a-half ago. They
wanted to do a football game—but |
play a lot of basketball, and love it, so
i suggested we do a basketball game
instead. It started when | thought about
aone-on-one situation. | wrote down
a script of all the features and how to
implement the realism in the game. We
discussed it for a long time before the
start of the project and then went
through a solid stage of design.

HCM: How did you work once you
started programming?

ERIC: | started working on just the
player mechanics. | spent about three
weeks working an animation editor,
where you can put the head, ams, legs
and torso together to make a complete
figure. Then I went through ta the very
end touching up little dots here and
there and seeing that the animation
was as smooth as possible.

HCM: So you had the game just about
designed before Dr. J and Larry Bird
even got involved?

ERIC: That's pretty true. They added
things like the fatigue line and the spin.
How they spin around was added
about two months before the game
was finished.

HCM: Did you use any film studies or
photographs ta capture the look and
movement of these two players?
ERIC: Julius came outin July of 1983
to a clinic at the local YMCA, andl have
about 500 stills of him shooting around,
dunking, and so on. | used those as
ideas for where the arms should be
when he dunks, and how he has his
body set in the air, That helped a lot.
Also, | have the tape of the 1982 All-
Star game with Bird and Jinit. | single-
stepped with the Beta machine to figure
out how these guys move.

HCM: So. Dr. J actually had more
direct input then Larry Bird?

ERIC: Yeah, we talked to him twice—
and Bird once. We went back in
August that same year to Springfield,
Mass. They were both back for the
Spaulding Endorsers meeting, and we
caught therm both at the same time, So
we took them aside one day and talk-
ed about One-on-One and showed it
to them. We sat Bird down in a mator
home with the game, and he had some
ideas about how to incorporate fatigue.
That's where the idea came from.
HCM: You can tell that the touch they
contributed to the game makes it a lot
more realistic.

ERIC: Yes. Andthe biggest thing is that
itinspired me to do a really good game.
I thought, if they're on it, | want it to

be the best possible.

HCM: Do you think you've started a
trend towards more athletes becom-
ing Involved In sports simulation
games?

ERIC: That would be great, because
their involvement just makes the pro-
grammer work that much harder, and
it waskind of a sweet thing. I'm a very
avid basketball player and also a pro-
grammer, 5o I'm sure that helped quite
a bit—especially in designing the com-
puter player, because | thought about
what would | do. orwhatwould Julius
do, you know—how would he go
around thinking and go in for the
basket, and where would he jump—
everything you can think of.

HCM: What machine did you original-
Iy design this game on?

ERIC: It was Apple based. And then
I just put it over to Commodore and
Atari.

HCM: When you went to the Com-
modore, did you incorporate sprites at
all, or did you just stay in bit map?
ERIC: | stayed strictly in bit map. It
worked out really well. When | work-
ed with Commodore, | threw out
everything as far as operating systems
go. | used most of the RAM up there
and leftit almost like a bare Apple. Com-
modore was the biggest conversion.
because you need a pretty bizarre
routine to do all the masking and
photograph background graphics.
HCM: Do you usually work with Ap-
ple first and then transiate to the
Commodore?

ERIC: If | come on a problem, | might
go to the Commodore and see if | can
use sprites to help it. But usually. if you
do iton the Apple, the other machines
fallin line,

HCM: It's like the Apple is the lowest
common denominataor, is that it?
ERIC: That's exactly right. You can do
aloton the Apple if you just use some
tricks here and there.

HCM: How about the future? What
are your plans, and what do you see
happening to sports gamesin general?
ERIC: | think you're going to see some
really incredible games come out
because of the 68000 processor now
on the Macintash. It's pretty exciting.
because with that kind of power you
can use some really nice intelligence—
graphics that haven’t been done yet
and_ couldn’t be done on a 6502
machine. I'm doing the Mac conver-
sion of One-on-One this summer, and
I'll be able to put some more things in,
like double and triple animation—so it'll
be super smooth. In fact, it might turn
into a three-on-three.
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-Soccer simulation game

Program Type:

Machine: ~ Commodore 64
Distributor: Commodore Business
Machines, Inc.

1200 Wilson Drive
West Chester, PA 19380
$24.95 cartridge

Poor Fair Good Excellent

Engrossment: Eor i S
Documentation: [ ]

ure the party was loud and con-

fusing, but when I asked Charlie

who won the soccer game he
was watching, to my surprise he said
he did. Then he pulled out a cartridge
to show me, and the players on the
screen froze in place. So this is Inter-
national Soccer!

At a casual glance, this game does
seem real enough to deceive—although
a closer look reveals it to be a computer
simulation. Good hand/eye coordina-
tion and a working knowledge of the
real game is all you need to sit down
and enjoy this excellent video version.

Regulation soccer is played with
eleven players toa team, but the Com-
modore facsimile has only seven per
team. This, however, doesn't limit the
excitement level. In fact, because the
joystick can't control several players at
a time, six players and a goalie is plen-
ty for you to handle. You can play the
game against either the computer (at
any of 9 levels of difficulty), ora human
opponent. Level 1 is, according to the
instructions, “eminently beatable, an
adequate opponent for a young child.”
[ found this statement to be pretty ac-
curate, as I was able to win the first
time [ played at this level—thus quali-
fying me as a young child . . . By con-
trast, I was never able to beat the com-
puter at level 9, although I was able to
compete at level 7 after a good deal of
practice.

International Soccer's graphics are
colorful, with remarkably good
animation—making the game fun to
watch. Apparently, the program uses
bit-map mode, with horizontal
“smooth-scrolling’ of the screen for
maximum fluidity of motion. The
players' movements, however, are a bit
choppy—but considering the amount
of action on the screen and the speed
of the C-64's processor, we could hard-
ly expect the motion to be any
smoother. One might complain about
the limited viewing area—the screen
“pans’ up and down the field likea TV
camera—but, because the field is so
well marked, no one would get lost.

On Field Fashion

Color is a big factor in the game’s ap-
peal. Not only is the entire stadium as
colorful as a bright spring day, but

INTERNATIONAL
SOCCER

A review by Roger Wood
HCM Staff

**Good hand/eye
coordination and a
working knowledge of the
real game is all you need
to enjoy this excellent
video version.”

choosing from various team colors
lends even more variety to game play.
One problem though: If one team has
red jerseys, and the other team has
orange, you may have trouble
distinguishing between the two on
screen. The game remains consistant
with real soccer by selecting colors for
the goalies’ uniforms different from
either of the teams’ colors.

International Soccer consists of two
halves, each lasting 200 *‘time units”
(seconds)—and there are no time-outs
or pauses. Before the ball is put in play,
the players all run out from the side of
the field to take their positions. At the
end of the half, both teams rile off the
field and then return, which adds a
15-second delay at the beginning of the
game and another 30-second delay at
the half. It all seems rather un-
necessary. One could argue that this lit-
tle ritual adds a nice touch of realism
(and at first it is kind of cute), but I soon
found it boring. If the player could con-
trol these delays, the game would be
much more flexible and enjoyable. In-
stead, once you start playing, the game
time is totally controlled by the com-
puter. You can re-start a game from the
beginning by pressing the [ RESTORE |
key. I discovered this option quite by
accident—it isn't mentioned in the
documentation.

The two opposing players closest to
the ball are under direct joystick con-
trol, and are identified by a change in
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shirt color. For example, the grey
uniform turns black, or the yellow
turns light green. Once the action
starts, you need to be on your. toes.
When you are in possession of the ball,
the fire button causes your player to
kick or “*head" the ball—whichever is
appropriate—and also activates the
goalie whenever the ball is close to your
goal. This “‘double-duty’ for the fire-
button leads to a distinct problem
when you attempt to have a defender
clear the ball away from your own goal.
Instead of your defender kicking the
ball, the goalie may leap when you
push the button, and if your opponent
has control of the ball, he can then
score easily.

The Rundown On Patterns

According to the documentation, the
rest of the players on a team '‘run pat-
terns in their appropriate zones." This
brings up one of the weakest aspects
of the game. Note that the documen-
tation does not say, ‘‘run appropriate
patterns in their zones." Often the
other players run away from the ball,
or just stand still as the man with the
ball runs by them. This is quite
frustrating.

In addition, it is up to you to figure
out which player is from which zone.
When you are controlling a player, you
can take him anywhere on the field,
but if you think your other players on
the screen will try to get in position for
a pass, you may be in for a rude sur-
prise. A midfielder not under joystick
control won't race to assist your man,
who may be charging to make a goal.
All too often the midfielder will turn
and run back toward midfield instead.
If, however, you are controlling the
midfielder, you can make him take the
ball right in to try to score. It's too bad
the game's programmer made all the
players identical, because if the players
were somehow identified by position,
it would help you plan your attack
strategy. The documentation never
does explain what it means by “ap-
propriate zones,"" so you only discover
its implications if you already know
something about soccer, or after you've
played this game for some time.

The game is not totally bug-free. Oc-
casionally part or all of one of the
players momentarily disappears from
the screen. The player still exists and
is active, but fora second you can't see
him—a disconcerting characteristic.

But even with the drawbacks men-
tioned above, International Soccer is
exciting and very entertaining—even,
you may find, pleasantly distracting.
And because of the number of difficul-
ty levels it offers, it is enjoyable the day
you buy it, and promises to stay
challenging. HCM
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A review
by Steve Nelson
HCM Staff

rankly, when I heard that the

new basketball stimulation

game, One-on-One, was chal-
lenging, fun, and even had decent
graphics, I was ready to be disap-
pointed. Over the years I have seen
a lot of sports simulation games
designed for home computers, and
most of them had crude graphics and
were sadly lacking in realism. But
when the package finally arrived in our
offices—even before playing the game,
I knew something about it was going
to be different. And when I played it,
it knocked my sweatsocks off. What a
great game!

Levels of Play

One-on-One comes with four different
levels of play, each one requiring more
skill and practice than the last. The first
level, Parks and Recreation, is fairly
easy to master. The game is slow-
paced, and the referees don't call it very
close. Here you can practice your best
moves and shots before advancing to
the next level, Varsity. On this level,
your opponent plays tougher, stealing
the ball, slam dunking it, and gen-
erally embarrassing you off the court.
Persistence and honing your basket-
ball skills will eventually enable you to
keep up on this level.

The next step up is College Ball, and
here you begin to understand what the
word ‘‘fast’” means. The Doctor and
Larry Bird tear up the halfcourt with
steals, turn-around jumpers, slam
dunks, and perimeter shooting that is
not to be believed. The referees call
the game much closer now, and if you
can win consistantly at this level,
you deserve a Michelob Light after
the game.

The final level is Pro, and if you plan
on competing here, you had better
hang on to your gymshorts, because
the computer is looking for a blow-out.

Once you decide on which level of
play you want to compete, you have to
choose whether you want to play
against Larry Bird or the Doctor. There
is also a two-player option so you can
compete against a friend. This is a great
feature, as playing the computer on the
higher levels is quite difficult.

One-on-One is a very sophisticated
game—the players’ movements are
fast, very controlled and quite realistic.
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Name: One-on-One
Program type: Basketball simulation game
Machine: Commodore 64,

Apple lle, llc
Distributor: Electronic Arts

2755 Campus Dr.

San Mateo, CA. 94403
Price: $40 diskette

System Requirements: Joysticks, disk drive

Poor Fair Good Excellent

Performance: IR S P G
Engrossment: DEN IR R OO
Documentation: R TR SR

Hey—all you armchair athletes:
Care to find out how tough it is to play against
Larry Bird or Dr. J.?

The things you can do with the ball via
the joystick are absolutely incredible;
turn-around jump shots, slam dunks,
reverse layups, even 3-pointers just roll
off your player’s fingertips. You can get
position on your opponent, cut to the
inside or the outside, block shots, and
even steal the ball.

Other realistic game elements in-
cluded are the 24-second shot clock,
hot streaks, instant replays, player
fatigue, turnovers due to traveling or
fouls, and the ability to shatter the
backboard with a particularly power-
ful slam dunk (a janitor comes out
and sweeps up the mess so you can
continue playing).

Take It From The Pros

Built into the program are the two
pro athletes’ individual playing
characteristics. Dr. J. is a step quicker
and flashier than Larry Bird, but The
Bird is a little bigger and stronger—
giving him the edge when rebounding.
He also uses his greater strength to his
advantage when playing on the inside,
even though he is much better at
hitting the hoop from the outside.
On the other hand, Dr. J relies on his
faster speed, which allows him to cut
to the inside or go around the defense.

Many of the outstanding features that
were incorporated into One-on-One
were suggested by these two basketball
superstars. For instance, Larry Bird
insisted that the screen figures actu-
ally become tired during the game, and
Dr. J suggested adding the ability to
block a shot from behind when a player
goes up for, what he calls, a lazy layup.
Their input is obviously one of the
reasons One-on-One works so well.

Eric Hammond, the game's creator,
has done an excellent job of trans-
ferring the excitement, challenge, and
even the sounds of basketball into your
home computer. One-on-One is by far
one of the best sports simulation games
I have ever played.

One-on-One plays almost identically
on the Apple Ile and the C-64. Unfor-
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tunately, the Apple IIc can accom-
modate only one joystick, so you must
use the keyboard for defense whenever
you are in the two-player mode.

The game comes with excellent
documentation, including quotes from
the Doctor and Larry Bird as well as
pictures and helpful hints on playing
offense and defense. Part of the initial
appeal of the game is the way it is all
creatively packaged, designed to look
like a record album.

Although One-on-One is a great
game, in terms of pure basketball, it's
still not perfect. For instance, the
24-second shot clock varies with the
level of difficulty, speeding up as you
play the more competitive levels. Also,
you can reset the clock by just shooting
the ball—you do not have to hit the rim,
as official NBA rules require. You must
press the fire button to shoot, steal, or
block a shot and in fast action play, the
computer can confuse the three. This
confusion can cause turnovers on the
college or pro levels if, for example,
you haven’t cleared the ball before the
computer thinks you've taken a shot.
(On the two lower levels, you get to
keep the ball, but you must inbound it.)

The computer also does not change
its strategy in different game
situations—such as playing for the last
shot, or stalling when ahead—but it is
s0 good on the higher levels, it seems
to win most of the time without any
strategy.

These are all minor complaints and
don’t detract from the game's overall
enjoyment. Given the limitations of
processing speed and memory, adding
features to correct these departures
from real basketball would unduly
complicate this video game and
impede its already excellent flow. If
you enjoy a good game of basketball, or
if you're just looking for a challenging
computer game, One-on-One will meet
all of your expectations and then some.
Now excuse me while I go thrash
Dr. J. one more time. HCM
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Name: Star League Baseball
Program Type: Game
Machine: Commodore 64
Distributor: Gamestar, Inc.

1302 State St.

Santa Barbara, CA 93101
Price: $29.95 disk

System Requirements: Joystick, disk drive

‘“All that’s missing
is the wind,
and a few beer
and hot dog vendors.”

Poor Fair Good Excellent

Performance: [eeers cona sl
Engrossment: [ s pzni ]
Documentation: T RS R

ake no mistake about it: From

the playing of the national

anthem, to the seventh inning
stretch, to the tie-breaking extra in-
nings, this is a true-to-life baseball
game, and you had better be ready to
play when your team steps onto the dia-
mond. Gamestar's Star League
Baseball ranks with major league
games, so if you are competing against
the computer, beware—it makes no
mistakes.

A good measure of sports simulation
programs is the extent to which they
force their users to think and react as
if they were physically playing the
sport. This game measures up quite
wellin thisrespect. What's amazing is
that— although on screen you see
graphics little better than stick figures
chasing a tiny ball—the computer game
plays so much like the real thing.

After spending some time on the Bat-
ting Practice option, send your player
up to the plate in the Game mode. As
the strikes and balls whiz by, your
fingers may twitch on the joystick,
itching to swing. To prevent striking
out, youmust constantly keep your eye
on the ball, scrutinizing every pitch to
the exclusion of outside distractions.
Once on base, you can wait for your
chance tosteal, lead offa bit, or perhaps
become trapped in a game of hotbox.

Whenin thefield, youmust judge the
height and distance of fly balls (by
watching their shadows) to make the
catch. Then youmust quickly pick the
correct base at which to make the play,
aim, and throw. You must also decide
what kind of pitches the pitcher will
throw. You have a choice of almost
every legal pitch. When the opposition
has a chance to score, the “‘organ”
starts up the call to “CHARGE!" putting
even more pressure on you to not walk
the batter or allow a hit. It'sallup to you.

Play Ball!

Star League Baseball can accom-
modate two players with joysticks, or
you can play alone against the com-
puter. Begin by selecting your starting
team—the LINERS hit for an average,
the SLUGGERS hit for the fences. Try
to pick the team that takes advantage
of your opponent's fielding weak-
nesses. The same goes for pitchers—

Star League Baseball

A review by Dana M. Campbell
HCM Staff

you have achoice of three: '"Heat" Mul-
doon, the wild one; **Curves’’ Cassidy,
the controlled one; and the relief pitch-
er, "Knuckles" Flanagan. Each throws
eight different pitches, selected with
joystick directions and released with
the fire button. The pitches are labeled
in the manual. It would be nice to be
able to bring in a relief pitcher before the
seventh inning, but you cannot. If Heat
wears out in the fourth inning from
throwing too many fastballs, you're
stuck with him.

There are no definitive easy or hard
levels of play to choose from. By ad-
justing the pitching and hitting com-
binations for each team, you have
many possible game strategies, and
whether they are easy or hard depends
on each user’s various strengths and
weaknesses.

Fielding, bunting, hitting, throwing,
and running are accomplished via
various combinations of pressing the
joystick button and moving the stick.
After afew games, the moves required
are quickly memorized; however, it is
the timing of those moves that is
crucial, and difficult to master.

Three factors make Star League
Baseball more frustrating than it need
be. First, the players run too slowly
when retrieving the ball, and the ball
travels much too slowly when thrown
from the outfield. It rarely, if ever,
makes it in fast enough to prevent a
run. Making an out-at-base from an in-
field hit is a little bit easier, but not
much.

Second, as the manual states, the
player closest to the ball will move to
make the play, but, if he misses it, he
must chase it. Control does not switch
between players to provide a backup
when an infielder errors. Thus, if you
send the closest player back to stay
near his base, the ball just lies there.

Third, the base runners move for-
ward or backward as you move the
joystick right or left. It would be easier
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to move the joystick in the four com-
pass directions corresponding to the
way the diamond faces you on the
screen. Conversely, when throwing,
the ball travels according to the way
the diamond is set up on the screen, not
according to the direction the player is
facing. This method of moving and
throwing is confusing and unnatural,
and I lost quite a few runs because of it.

The Breaks Of The Game

You do get a few breaks, however.
The computer team doesn't lead off or
steal, and its runners only advance one
base on a hit, no matter how long it
takes you toretrieve the ball. As an ex-
periment, I purposely dallied near the
stands for a while before throwing in
the ball, and nobody moved a muscle
(or a pixel) once on base.

During batting practice, ‘‘Heat"
throws a variety of pitches for you to
swing at. He throws very few balls. The
computer infielders retrieve your hits,
tag up, and throw the ball in. The pace
here is quick, and your concentration
must be keen.

The ‘‘Official Souvenir Program'
provides all the information you'll need
when you leave the dugout, from
loading the diskette to a scouting report
on the pitchers. Simple diagrams detail
the joystick maneuvers required for
certain moves, and *'Tips for Stars" in-
cludes some valuable hints that apply
whether you are playing a real game
or this video version.

With the exception of the three
drawbacks mentioned above, Star
League Baseball is consistently
realistic, both in its performance and
the overall atmosphere it provides. The
game's sound imitations of the crack
of a bat, the pop of a ball into a glove,
and a cheering crowd all make you feel
like you are spending an afternoon in
Candlestick Park. All that's missing is
the wind, and a few beer and hot dog
vendors. HCM
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Name: Summer Games i Tatrhis
Program type: Olympics simulation . e :
Machines: C-64, Or review : r-—n-n-n-n--%;
pple Il Family (soon) purposes in our own i ?
Distributar; e HCM Video Olympiad, we [ 5 i
Sunnyvale, CA 94086 grouped three of these outstanding
Price: $35/39 diskette simulation programs into ‘‘teams’ but for technical rather than “athletic
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Program type: Olymplcs simulation
Machine: C-64,

Apple Il Family (September)
Distributor: HesWare

150 North Hill

Brisbane, CA 94005
Price: $34.95 diskette

System Requirements: joysticks, disk drive

Poor Fair Good Excellent

Performance: T T DT
Engrossment: RPN T T
Documentation: s e e e o)
e
Name: Decathlon
Program type: Olympics simulation
Machine: Apple Il Family
Distributor: Microsoft
10700 Northrup Way
Bellevue, WA 98704
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represented by three different flags:
Microsoft (Decathlon), HesWare
(HESGames), and EPYX (Summer
Games). We then evaluated each team
and gave each an overall score based
on their performance in terms of
graphics, animation, and realistic play.
Then, we awarded the medals: bronze,
silver, and gold. Are you ready for the
instant replays and final results? Let
the games begin!

Decathlon

Leading off on the quest for gold is
Decathlon by Microsoft. Developed for
the Apple II, it depicts the sport long
regarded as the premier event in the
Summer Games. Decathlon is really
ten games in one: the 100-meter dash,
long jump, shot put, high jump,
400-meter dash, 110-meter hurdles,
discus throw, pole vault, javelin throw,
and 1500-meter run.

As the athlete competes in each
event, he scores points; the highest
total score for all ten events determines
who gets the gold medal. If you are
playing alone, your goal is to try and
beat Bruce Jenner’s record of 8,618
points. If you are competing against
other players, the highest total score
wins the gold.

Of all the Decathlon events, shot-
putting is the most difficult to master,
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reasons. It took me several tries with
various joysticks before I found one
that would work properly. (Many
joysticks will not set to a true "'0”
center, as this event requires.)

To compete in the other events, you
must use the keyboard—and it takes
some practice on it before you can
successfully finish the game. In fact,
some of the instructions are quite
complex and require more of a workout
for your fingers than any insight into
the sports themselves.

Unfortunately, the graphics of
Decathlon are not really in the
same league as the other two games
reviewed here. Instead of creating all
elements of an event graphically,
including crowd and background
scenery, Microsoft's Decathlon does
not go into detail. Instead, its scenario
is very simple: a plain figure on a black
background, or a track with a pointed
dot on it (representing the runners).

Score:
Graphics 7.0
Animation 7.5
Realism 7.0




HESGames

HesWare's entry for the HCM Video
Olympiad is HESGames. This game
includes six events: the 100-meter
dash, 110-meter hurdles, long jump,
archery, diving, and weight lifting
(which is actually two events in one—
the clean and jerk, and the two-hand
snatch). All of these events have
excellent graphics which portray
the events, athletes, crowds, and
background scenery in such intricate
detail that I felt as if I was watching
a well-made animated feature. You
control the athletes’ movements with
the joystick, and their response is very
good—they run, jump, shoot, dive, and
lift with a smoothness and control that
is hard to beat. Whether you are play-
ing against other competitors, or by
yourself, HESGames is challenging,
fun, and visually quite a treat.

You can compete in just one event, or
go for the gold in all eight, one after
another—similar to Decathlon. Also,
you can at any time look up the world
record in each event, and use it as a
goal to strive for while competing.

Like HESGames, this program takes
full advantage of the Commodore’s
video chip. Even the background is
very detailed and colorfully realistic.
The actual competitors move with a
very fluid motion—you have total
control with the joystick, and the
response of the athletes is phenomenal.
But, unfortunately, it doesn't allow you
to save performances on disk.

Each event comes complete with
excellent documentation, giving
step-by-step instructions on how to
make the athletes perform at their
gold-medal best. Some of the events are
quite complicated, however, and

‘“You control the athletes’ movements with the joystick,
and their response is very good—they
run, jump, shoot, dive, and lift with a
smoothness and control that is hard to beat.”

During play, you can save a par-
ticularly good performance on disk,
and the game even offers you an
instant replay option. You can also
check the Olympic record or world
record for the event you are competing
in and try to beat it.

I found very little that bothered me
about this game, except for some trou-
ble I had entering information into the
main menu screen—perhaps because
there are so many options to respond
to. This screen asks you to enter so
much information—right down to the
color of your socks—that it's easy to tire
of the whole process. One other
objection concerned not being allowed
to practice an event before you com-
pete. You can observe an event (except
archery) in the demo mode, but you
cannot participate. The other com-
peting ‘‘teams” allow you unlimited
practice time—as should HESGames.

Score:
Graphics 9.0
Animation 9.5
Realism 8.5

Summer Games

The final competitor, Summer
Games by EPYX, comes closest to the
real thing. From the beautiful opening
ceremonies, to the final competition,
Summer Games provides superb
graphics, excellent control of the
athletes, and is, in general, a fine ex-
ample for all sports simulation games.

One to eight players can compete in
eight events including the pole vault,
diving, 400-meter relay, 100-meter
dash, gymnastics, freestyle relay,
100-meter freestyle, and skeet
shooting.

almost require holding the joystick in
one hand and the instructions in the
other until you get used to playing.

Score:
Graphics 9.5
Animation 9.0
Realism 9.0

Awarding the Medals

The final results are all in, the points
have been tabulated, and the medals
are about to be awarded.

Overall Team Score:

Gold
Summer Games (total points 27.5)

Summer Games, because of its
realism, garnered the gold medal.
HESGames, by not allowing you
to practice events before actual com-
petition, has to settle for the silver. The
bronze goes to Decathlon, which tried
hard, but just couldn’t quite keep up.
Decathlon is simply outclassed, but in
the interest of fairness, we should men-
tion that it is a few years old—and it was
programmed on the graphically-
difficult Apple. This comparison is a
good indication of how far program-
mers have advanced in terms of
animation and graphics—at least on
the Commodore.

The Apple IT Family versions of Summer Games and
HESGames were not available in time for review. (See
review box.)

HCM

© Home Computer Magazine

SFLED = 198 CN/SEC
DISYANCE = 3 N

1. Decathlonlong Jump
2. Decathlon/Pole Vault

3. Summer GamesDiving

4. Summer Games /Pole Vault
5. HESGames/Weight Lifting
6. HESGames/Archery
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Program type:

y - Golf Simulation
Machine: TI-99/4A ot
Distributor: ‘ User-Happy Simulations
133 North Prairle
Whitewater, W1 53190
Price: $19.95 disk or cassette

Sysfan"l_ ;Hedulrements:_ :
Extended BASIC, Memory Expansion
= Poor Fair Good Excellent

Parformance: T R
3 I ]
Engrossment:
T P

Documentation:

Country Club

A review
by Tom Green
HCM Staff

hen the adjustable club
hooked into the golf market,
golf purists were aghast;

a serious golfer would never consider
using such a contraption. Never-
theless, the adjustable club gained
popularity.

But a game that simulates golf?
To a seasoned player, this must be
the last affront—or is it really an affront
at all?

User-Happy Simulations thinks not.
They offer a golf game for golfers and
video-game buffs alike. Country
Club delivers hours of realistic and
challenging golf play, conveniently
bringing the fairway into your living
space. Now, teeing off is as easy as
booting up.

Course Guide

Country Club is noticeably different
from other simulation gameware. No
pre-game jingle. No arcade tune to
accompany tee-off. The lack of music,
however, is not meant to defy arcade
protocol—there is a practical reason
why this was done. The program uses
memory space to achieve realism in
the kind of variables associated with
the game of golf, not for catchy tunes.
Let's leave the caddy shack behind
now and scout the fairway for hole #1.

You begin by choosing from three
options: Advanced, Beginner or Editor.
There are two different 18-hole
courses: Option 1 will allow play on the
more difficult course, and Option 2 is
for play on the easier course. Option 3
is a subroutine that allows “‘hacker”
manipulation of fairway graphics.

Handicap scoring adjusts for play
levels: Pro, Good, Fair and Clod. By
choosing the Clod level, for example,
a player introduces more error into
the control and power of strokes, but
the game becomes more challenging.
You can deduct your total Clod level
handicap at the end of a game and
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possibly underscore someone at
the Pro level.

increasing the accuracy of a shot.
Another accuracy aid is a transparent
card (supplied with the package) with
direction arrows indicating every fifth
position which, when held in front of
the screen, serves as a visual guide in
choosing a direction for your shot.

Country Club displays fairways
as aerial views. Detailed enough
to include trees, the fairways are
designed to introduce as much var-
iation in terrain and hazards as a
real course.

Fore!

The order that players tee off and
take their subsequent shots follows
traditional golf etiquette. When the
last player reaches the putting green,
the fairway screen is replaced with an
aerial view of the putting green, and
the screen displays conditions and
information appropriate to the putting
green (direction of break, steepness,
etc.). Running score summations are
listed for each hole after the final shot
of the hole is played, and individual
handicaps are also displayed.

‘*At the Clod level, you can deduct your total handicap
at the end of the game and possibly underscore
someone playing at the Pro level.”

The club being used, the force of the
shot, the terrain where the shot takes
place, and the wind all affect the
accuracy of a shot. Players have 15
clubs from which to choose. The wedge
and short irons offer the best control,
and naturally as a club gets “longer,"”
control decreases. Thus, the club with
the least control is the driver, because
it is the longest club.

The force of a shot is set on a scale
from one to ten, with one being the
weakest stroke. However, only 9 and
10 seem to have any effect on control,
simulating the unpredictable results of
an overpowered shot.

Terrain also affects control, as in real
golf: On the putting green and tee,
excellent control is possible. Shots
from the fairway usually have good
control. But when shooting from the
rough, control is fair to poor, and from
a sand trap, the outcome is unpredic-
table. The wind is present only in the
advanced game, affecting direction and
distance. Shots must be adjusted to
allow for the bearing and strength of
the wind. “"Yardage Cards’ are sup-
plied with the package to approximate
the distance of each club stroke for a
certain power and terrain orientation.

Ideally, the direction bearings in a
game like this would have 360 settings,
to simulate the degrees of a circle.
Country Club lets you determine
direction on scale from 0 to 60 (think
of a stopwatch and its hand as a pointer
in one of 60 directions). The precision
of this scale is more than adequate for
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Par For The Course

Country Club's overall performance
is true to the characteristics of real golf.
Real golf can be a slow game—even bor-
ing for some. But Country Club moves
along at a satisfying pace, with no un-
do pauses or delays. Although ad-
justing all parameters before making
a shot can take some time, there is
nothing illogical or frustrating in the
process. In fact, to the real golf en-
thusiast, breaking down a swing into
all of its components can be very in-
teresting and informative.

Documentation

The user's guide is easy to follow and
understand and could well serve as an
introductory tutorial on the many
elements and strategies involved in a
basic game of golf. In addition, game
features on scoring, club choice and
use, and insights to game play are
clearly outlined.

The Editor subroutine provided for
changing the formats of the different
fairways lacked documentation at
the time this review was written.
User-Happy Simulations will be
issuing a ‘‘hackers’ guide supplement
to the Country Club manual in the
near future.

All in all, Country Club is a real
golfing adventure for you TI owners;
its value goes beyond the mere fun of
avideo game. If you're still working on
that swing, this program just may
teach you something.
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Program Type: Arcade Game
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Pole Position

A review
by Dana M. Campbell
HCM Staff

adies and Gentlemen, start your

engines, cries the announcer,

and you rev your engine, keep-
ing a firm, gloved grip on the gear shift
knob. It's the last week in May, and
your moment has come to attempt to
qualify for a position in the Indy 500.
You wait for what seems a million
seconds before the signal light turns
green, and then in an explosion of dust
and noise . . . you're gone.

This is the scenario that was suc-
cessfully simulated by Atari in the
arcade game Pole Position, now
available for the home. The game's
basic concept is easy to understand
but challenging to perform: guide a
turbo-charged Formula 1 racer around
a track without hitting any obstacles
or other cars, and do it fast enough to
qualify for the coveted pole position
(first row, inside lane) in the main
event. Of course, various factors have
been thrown in to make the game more
stimulating and realistic, and it is these
touches that make Pole Position the
best of the driving-simulation games.

For instance, if you round a corner too
fast, your car will skid, slowing you
down while the clock ticks away. Also,
unlike similar games, the other cars on
the road do not remain stationary—
they will move around on the track as
you approach, and ruthlessly attempt
to cut you offas you pass them. Nerves
of steel and a steady hand are all that
will get you through some of those
tight squeezes.

Staying On Track

Although a keyboard can be used to
play the game, the ease of a joystick
is akin to power steering. Pressing a
(fire or keyboard) button will toggle
you from low to high gear and back
again. Three levels of difficulty test

speed race. In addition, cars passed on
the track aren't actually "‘passed’—
they simply disappear just before your
car is opposite them. [ actually ran over
afew such cars in my path and did not
crash. Too bad I can't do that on the
highway . ..

The Commodore versions feature
brighter, more detailed graphics, and
the other racers on the track provide
more of a challenge—avoiding them
requires some pretty intricate weaving
among the cars. The traditional signal
light is there to start the race, as are the
appropriate engine sounds. Shifting
and motion occur smoothly. The C-64
game even offers an option that allows
players to pause during their race.
You can’t pass on the grass in these
versions, but you're better off not
trying to pass on the outside anyway—
you'll be quickly cut off and will
likely crash.

Too Much of a Good Thing

The game's instruction manual is
simple but complete. In fact, the
Strategy Tips almost tell you too much,
for if you stay on the center stripe as
suggested, you can bypass everything,
taking away most of the game's

“Unlike similar games, the other cars on the road do not
remain stationary—they will move around on the track
as you approach, and ruthlessly attempt
to cut you off as you pass them."’

your skill, with the only apparent dif-
ference between them being that the
number of curves and cars on the track
increases with each succeeding level.
Accumulate points by completing a
lap, by passing a car, and for each
second of time left on the clock after
you've crossed the finish line., If
you finish the qualifying race in 73
seconds or less, you receive a position
(from one through eight) in the main
race. Finishing the big race within
specified lap times will garner you
some Extended Play.

The differences between the TI-99/4A
and the Commodore versions of Pole
Position are quite noticable. On the TI,
players can choose from one to eight
laps per race, but are limited to a
maximum speed of 195 miles per hour
(mph). Players on the VIC-20 or C-64
can accelerate up to 244 mph, but
must contend with a set number of
laps every race.

The TI game is also not as well crafted
as the Commodore games. In the TI
version there is no signal light to begin
the race—players must rely on the
sound alone. The car responds slowly
on turns, and loses speed a bit when
shifting from low to high gear—even
when shifting at the recommended 100
mph. The background scenery
changes in jerky movements which
supposedly depict motion. This
“motion’’, however, reminded me
more of oldtime movies than a high-
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challenge and fun. (You can't get as
good a lap time though by staying on
the middle line. It's faster to hug the
curves.)

The home game's sound effects
exactly mimic the original arcade
game, from the starting tune to the
crashes.

As mentioned above, Pole Position
is a game that is easy to learn, which
is also its main drawback. Once you've
taken a few spins around the track, the
track and its scenery become predic-
table and boring. Teenagers on up may
tire of the game after a few plays, while
younger kids may spend more time
with this simulation of something they
are not yet allowed to try in real life.

Pole Position would be more inter-
esting if a few slick spots were placed
on the track so that they couldn't be
seen from a distance. Adding another
gear or two would also keep things hop-
ping, and why not require some quick
pit stops after every few laps? Finally,
a few scenery changes would help keep
the race lively. The arcade version
of Pole Position II features this last
suggestion, so perhaps we will see it
added to a new home version.

In the meantime, practice hugging
those curves, and try not to hit any
billboards this time . . .

Versions for IBM PCjr and Apple I Family had
not yet been released at press time. HCM
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- Sailing race/simulation
1BM PC, Apple Il
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Price: $29.95 diskette

System Requirements: Apple //—4BK RAM, disk
drive; IBM PC—128K RAM, disk drive
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Documentation:

Bermuda Race

A review
by Steve Nelson
HCM Staff

wo general types of computer

games dominate the market

today. One style relies on visual
stimulation through colorful graphic
displays. The other type uses less
graphics, and relies more on text to
create a world or a situation inside the
mind of the game player. Games that
use brilliant graphics are generally
well-received and are usually quite
entertaining—but a picture on the
screen may never equal what you can
envision in your mind.

Bermuda Race falls into the second
category—a text-oriented adventure
with interesting but not astounding
graphics. It allows you to experience a
technically-correct race, in great detail,
without ever leaving your house. You
do, however, have to have a good
imagination in order to visualize the
sailboat slicing through the deep blue
water, the salty spray flying up over the
bow, stinging your eyes and crusting
up in your beard.

an overview of the race, and a descrip-
tion of the boat you will be command-
ing. It also describes how to access
the different screens that allow you
to change the speed or direction of
the boat.

In Bermuda Race, the computer
simulates a sailboat race from
Newport, Rhode Island to Bermuda—
a distance of 635 miles. The game can
be played by one or two players; its
object is to try and best the 1982 race
record set by the sloop Nirvana, a boat
of the same general class as the one you
are commanding. Even if you can't
beat the record, a fast time can make
you eligible for the ‘“Players Hall of
Fame' (all the best scores are kept on
disk). A successful race via computer
can take 15 to 20 minutes.

When the status screen appears, the
computer gives you only 20 seconds to
set your course before the start of the
race—so you should be ready to “‘read
the wind"* as soon as the starting gun

“. .. there may be times when you can almost sail
in a straight line to Bermuda, and then the very
next race you may be meandering all over
the Sargasso Sea.”

But Bermuda Race is much more
than just a game—it is a tutorial that
helps you learn sailing terminology as
well as the basics of good sailing.
[ found this aspect to be extremely
helpful, as I knew nothing about
sailing before playing this game. Even
if you are an experienced sailor, I
recommend that you go through all of
the manual's prescribed steps before
beginning; you will need to know such
things as how much sail your boat can
safely carry, and what the boat's
proper luff angle is.

The documentation that comes with
Bermuda Race is quite good. You get
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sounds. With each change you make
to the course, sails, or centerboard, the
computer automatically calculates the
new figures and adjusts the status
screen accordingly.

Facing The Elements

Once under way, you must alternate
between several screen displays to
make course changes, adjust your
sails, or observe your progress on the
navigation chart (the only graphics
screen available during game play).
Two basic displays demand most of
your attention in order to maintain a
steady course and speed: the status
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screen, which shows your compass
heading, boat speed, wind speed, and
direction (along with other useful
information); and the chart screen,
which shows you a map-like view of the
course with a dotted line indicating
your sailing direction. Other screens
can be accessed when you wish to
adjust your sails or the centerboard.

After each heading change, the boat's
response is displayed on the status
screen. It tells you how fast you are
going, and whether the direction you
chose is correct. If it isn’t, your speed
will decrease and your sails may start
to luff (the boat will stall). If this
happens, you must attempt to turn the
boat away from the wind, fill your sails,
and continue racing.

As the race progresses, you will have
to adjust your course often because
the wind’s direction is constantly
changing. The wind is, of course,
different each race—there may be
times when you can almost sail in a
straight line to Bermuda, and then the
very next race you may be meander-
ing all over the Sargasso Sea.

Using the keyboard to maneuver your
boat may seem like an unusual method
for a sailing game, but the system
works rather well. Just a press of a key
causes an immediate change of screen,
allowing you to set your course, adjust
your sails or centerboard, or view your
boat's progress as you race toward
Bermuda. This swift feedback is one
aspect that makes this game enjoyable,
even without spectacular graphics.

The unexpected can happen in
Bermuda Race, just as it can in a real
race situation. You can lose satellite
navigation, or your bilge pump may
break, or some of your sail may blow
out. And if you don't watch where
you're going, you can even crash on the
rocks and sink. This threat becomes
especially dangerous as you near the
end of the race, because the finish line
is surrounded by reefs.

Visual Impact Missing

A real rookie, [ was somewhat out of
my element when I first tried Bermuda
Race. But after some initial floun-
dering. 1 soon began to feel like a
seasoned veteran. For although this
game is billed as a sailing simulation,
it is more like a teaching aide, and,
as mentioned earlier, an exercise in
imagination. Once under way, you
don't actually see your boat at all;
the chart display is your only real
indication of movement—a dotted line
that slowly beeps across the screen. So,
while the game is technically realistic,
it lacks the visual impact inherent in
other simulation games such as Pole
Position [reviewed in this issue—Ed.].

For some people, the lack of great
graphics in Bermuda Race may be
disappointing. But for others, myself
included, the game is challenging and
quite realistic. And best of all, I don't
have to worry about getting seasick.
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‘Buck ‘n’ Kirk

A review of
BUCK ROGERS—PLANET OF ZOOM and STAR TREK

by Steve Nelson
HCM Staff

ver the years there have been

several attempts to launch a

new sci-fi series on prime-time
television, but other than Star Trek, on-
ly Buck Rogers in the 25th Century
and Battlestar Galactica were able to
make any kind of impact. Now that
these series are gone from the airwaves
(except for reruns), sci-fi fans have been
forced to turn to video arcades to see
any interplanetary adventure outside
of movies. But wait! Thanks to some
like-minded video game programmers,
the Enterprise and Buck Rogers once
again are on the TV screen—this time
with you at the helm.

Hoppers And Klingons?

Like most space-theme games, these
two provide lots of alien spaceships and
other neat things to blast, but they do
it in different ways. On the Enterprise,
the familiar front viewscreen is your
window to deep space. Alien saucers,
Klingon battle cruisers, and Nomad
(who scatters bombs and mines in all
directions) all attack you furiously as
soon as you begin play. In Buck Rogers,
you must pilot a spaceship over the
three-dimensional surface of the planet
Zoom, negotiate a series of tall electron
posts (one touch is instant destruction),
shoot your way through waves of
creatures called hoppers—who, by the
way, are very difficult to hit—then leave
the planet and attempt to fight your
way through flying saucers defending
their mother ship. Whew!

Once you destroy the mother ship,
you advance to the next level of play
and begin the game again. As you
move from one level to the next, the
game's speed increases.

Buck Rogers is somewhat disappoin-
ting in terms of its scenario, as the
game seems to rely more on its 3-D ef-
fect to keep you interested, rather than
create anything more than a picture on
the screen. The spaceship itself, com-
plete with shadow on the planet

Zoom's surface, is an excellent model,
but the hoppers and the flying saucers
are not nearly as well depicted. Once
I left the planet to attack the mother
ship, I expected a spectacular battle
with a huge spaceship; instead, the
mother ship looked tacky, and it was
much too easy to destroy.

The ship's response to your joystick
is spectacular. You can bank to the
right or left, and the planet's surface
curves away beneath you. The closer
to the ground you fly, the slower your
ship moves, giving you more control as

e i T T e

““The ship’s response to
your joystick is spec-
tacular. You can bank to
the right or left, and the
planet’s surface curves
away beneath you.”
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you maneuver between electron posts,
but causing you to burn more fuel.
When you fly higher, the opposite
happens—your ship burns less fuel, but
you lose some control because it is
more difficult to negotiate the electron
posts at faster speeds. And, at higher
speeds, the hoppers and flying saucers
attack much faster. You will have to
have incredibly fast reflexes, or luck,
or both, in order to play this game at
full speed.

Watch For Energy Bolts

I also tested Buck Rogers on the
Commodore 64. The graphics on the
C-64 version aren't as crisp as those on
the TI version, but the game is more
difficult, with a few more obstacles.
(For instance, when you advance to the
second level of difficulty, the electron
posts begin emitting bolts of energy
that can destroy your ship unless you
fly between them.)

Star Trek is a much less graphic
game, but more challenging. You must
keep your mind on more than just
blasting the aliens. The Enterprise
viewscreen is split into three sections:
a view of the Enterprise out in space
with the Klingons, flying saucers and
Nomad around you; a close-up view of
what is in front of you, along with your
gun sight; and indicators that keep
track of how many shields, photon
torpedos,and warp drive units you
have left. You must monitor all three,
keeping in mind that your main worry
is losing your shields.

Each time the Enterprise suffers a
hit, it loses a shield. To replenish, you
must rendezvous with a green star-
base which will give you one shield,
one photon torpedo, and one warp
drive. Your starship comes armed with
phazers and photon torpedos, energy
shields, and can maneuver at either
warp speed or on impulse power. Ten
levels of play challenge you, each level
continuing at a faster pace.

The only drawback I ran into while
playing Star Trek was that after about
five minutes of playing time my hand
went numb from holding the joystick.

It's Them Or You

The documentation for both games
is adequate, and you really don't need
to know much to play either game: just
blast them before they blast you.

Both of these games for the TI-99/4A
have a speech option. If you have a
speech synthesizer hooked up to your
computer, you can hear a limited
amount of speech.

Ireally liked the response of the star-
ship in Buck Rogers, but the game itself
tended to get boring after a few minutes
of play, and the 3-D effect is very hard
on the eyes. Star Trek is a more
challenging game, but less exciting
visually. While neither one of these
games are as good as a Star Trek rerun,
they are both fun to play, and can hold
their own against the hordes of other
star-struck video games now on the
market. HCM
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Junior
Addition:

Photo 1: The Tecmar jrCaptain peripheral comes with three manuals, a
diskette of software programs, its own power source (the small transformer
is not shown here), and the special screws to mount it to the PCJr.

A Review of the Tecmar jrCaptain Peripheral

by David G. Brader
HCM Staff

Did you buy an IBM PCjr with a disk drive and RAM? Have you
been frustrated in your efforts to do serious work on the
machine? Are you lusting for more computing power?
Tecmar may just have the answer for you . . .

sports two major attractions for the Junior

owner—a battery-backed-up clock (to remember
the date and time even when the PCjr power is off), and
additional Random Access Memory (RAM). The amount
of additional RAM depends on the type of memory ICs
(integrated circuits) installed. The jrCaptain sample that
we tested came equipped with the 64K-bit ICs (16 ICs
for a total of 128K bytes of RAM) mounted in sockets.
Tecmar'’s jrCaptain installation manual contains in-
structions for replacing these ICs with the new 256K-
bit ICs, upgrading the peripheral to 512K bytes of RAM.

The Tecmar jrCaptain peripheral for the IBM PCjr

Photo 2: The jrCaptain mounts neatly to the side of the
PCjr, just like the the IBM parallel printer port. In fact,
it can perform the same functions.
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The jrCaptain looks much the same as the IBM PCjr
parallel printer module that fits on the side of the com-
puter. Indeed, the jrCaptain module has a compatible
parallel printer port as one of its elements. The
jrCaptain does, however, have its own power supply
(yes, you must find another socket for the AC power
pack to plug into . . .With 128K of RAM, it uses less than
one amp from its internal 5 volt supply.

More Than Just a Printer Port

The parallel printer port on the Tecmar jrCaptain is
software compatible to the IBM version. The connector
for the port (DB25 type) matches the IBM parallel printer
cable used to connect to an IBM (or compatible) printer.
While writing this review, we have our jrCaptain
connected to an Epson MX80F/T. This port can also be
used for other general-purpose parallel input or output.
(Analog/digital or digital/analog converters anyone?)

By changing a jumper inside the Tecmar jrCaptain,
the parallel port may be switched from device name
“LPT1:" to device name “LPT2."" Although only one
jrCaptain can be attached to Junior, the Tecmar pro-
duct can be used with the IBM parallel port adapter to
drive two printers from the one PCjr. “'LPT1:" is the on-
ly device name available with the IBM parallel port
(“'LPT2:" cannot be accessed with IBM PCjr equipment,
even with two IBM parallel ports attached). What does
this mean?

You could connect a high-speed dot-matrix printer to
the IBM port as “‘LPT1:"" and a slower letter-quality
printer to the jrCaptain port as "'LPT2:.."" Because the
default device name for the system printer is “LPT1:,”
all listings, reports, and rough drafts will automatical-
ly be printed on the high-speed printer. When you have
a business letter or final draft document ready to print,
it is simple to redirect the output to device “LPT2:."



Photo 3: The jrCaptain case ‘‘pops’’ apart allowing access to the
memory chips, selector switches, and clock battery.

Timing Is Everything
Do you usually skip entering the date and time when
powering up your Junior? The jrCaptain will not only
remove this hassle, but (with the aid of Tecmar software
included in the package) will also automatically place
the correct date and time on the screen every time you
power up the system!

System Requirements: IBM PCjr with 128K RAM
and the IBM disk drive

The jrCaptain's bat-

~ Name: Techmar jrCaptain d R
Description: jrCaptain with 128K of RAM tery-powere dlgltal
ey, lclortl;l. pr:;ner port ; calendar-clock can be
peripheral with soft ware an :
R Anlakivearimlted used to trigger mes-
warranty sages to the screen at
Machine: IBM PCjr i i
Distributor: TECMAR INCORPORATED preset times using a
Personal Computer Products Tecmar software utili-
Division
6225 Cochran Road ty C'alle‘d CRO.N' When
Solon (Cleveland), Ohio 44139 JL%IllOI' is on, it can re-
(216) 349-0600 mind you thatitis time
Price: With Memory, $395. Without

to pick up the kids
from school or to call
Aunt Mary while the
rates are lower—better

Memory, $235.

Poor Fair Good Excellent

Performance: [aesmnin eteasus] than a simple alarm
Ease of Set-up:  FESSE— clock
D tation:  EEEE— o

ocumentation A major drawback to

the clock feature is,

however, its battery.
The battery must be changed by a local factory-trained
technician, or the entire jrCaptain must be returned to
Tecmar. Considering the fact that Tecmar printed ex-
tensive instructions in the installation manual for
changing the memory ICs (a more complex task), requir-
ing technical assistance to change the battery seems
ludicrous!

128K More RAM, But ...

Unfortunately, the additional memory doesn’t mean
that a PC application that was memory-bound on Junior
will now work just fine. This is due to Junior’s design,
which uses the memory address space differently from
the PC.

In the PC, the video memory is located on a video
adapter board, separate from the system memory where
our PC application program is located. This video
memory, which is used to keep track of what is
displayed on the screen, is addressed starting at loca-
tion 704000 in the PC. The system memory, for applica-
tion programs, can take up almost all of the address loca-
tions below the video memory—more than 640K bytes
of contiguous memory if all PC memory expansion is
installed. The PCjr hardware, however, places the video
memory in the lower 128000 locations of system
memory. So if your application program needs more

““The jrCaptain will not only remove
the hassle . . . it will automatically
place the correct date and time
on the screen every time
you power up the system!’’

than about 100K bytes of memory, it will not work on
the PCjr without major reprogramming—even with the
jrCaptain attached.

So What Good Is The Additional Memory?

The answer: RAMdisk. With the aid of another special
program supplied with the jrCaptain (called MEMDISK),
the additional memory can be configured to function
like a disk drive to DOS. Most of the DOS commands such
as DIR, COPY, DEL, and TYPE work just the same with
RAMdisk as they do with your built-in real disk drive (on-
ly noiselessly and with far greater speed). DANGER! Any
data that you store on the RAMdisk will be lost when you
turn off the power to the PCjr. If you are storing data
that you want to keep—copy it back onto a real diskette
before shutting down for the night.

It is wiser to use RAMdisk to hold a copy of the pro-
grams you are currently using, and to put all of your
data on a diskette in the real drive. Imagine putting a
full word processor including spelling checker on the
RAMdisk during a writing session—with the documents
stored on a data disketteindrive A . . . Sorry, thereisn't
enough RAMdisk memory space with the 128K version
of the jrCaptain to do this. For example, the new IBM
Writing Assistant package, including the spelling
checker, fills one diskette. Our suggestion: Buy the 512K
version of the jrCaptain if you are going to use heavy-

Photo 4: All 64K RAM chips are socketed for easy replace-
ment when the price and availability improve on the 256K
RAMchips (increasing on-board memory to 512K-bytes).
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Photo 5: The round disk in the center of the back of the jrCaptain
board is special battery for the on-board clock/calendar. It must be

replaced by a factory-trained technician.

duty business packages. [At the present time, due to
the cost of 256K RAM chips, Tecmar is offering an
add-on product called the jrCadet to mount on the
jrCaptain. The jrCadet uses 64K RAM chips to add 384K
of addressable memory to the 128K jrCaptain. The
suggested retail price of the jrCadet with 384K is
$595.—Ed. |

Printer Buffer

Another immediate use for the jrCaptain’s memory
is to temporarily hold documents or listings being sent
to the parallel printer. This “'spooling” of data to be
printed means that you can continue working at the
keyboard while the printer is doing its thing—nice
feature. especially if you are doing production typing.
(Don't laugh, many people are able to type fast on the
PCjr keyboard. Plus, there are now several office-quality
keyboards available.) The software to configure the
memory for this purpose is also supplied by Tecmar
with the jrCaptain.

Basic Usage Of The Expansion Memory

PCjr Cartridge BASIC programmers can use the addi-
tional memory with many of their applications. The DEF
SEG command is used to locate BASIC's data segment
pointer anywhere in the addressable memory range.
Then BLOAD, BSAVE, and CALL may be used to load, save,
and call assembly language programs from the
addressed segment of memory.

If you have defined a RAMdisk in the jrCaptain, you
can use BLOAD and BSAVE to do rapid video memory
paging—quickly switching many screen images opens
a new area of animation on the PCjr.

Installing The Sidekick

Installing the jrCaptain is a two-step process. At-
taching the unit to the right side of the PCjr requires
a medium-sized flat-blade screwdriver and a clear
workspace. The Tecmar manual is very clear on the
steps involved to accomplish this task—it takes less than
15 minutes. The second stage of installation deals with
the Disk Operating System. A special program (yes, it
too is provided) called CONPCJR must first be run when
the system is initialized or reset. Complete the installa-
tion by copying the program to your DOS 2.1 ‘‘boot™
diskette and creating an AUTOEXEC.BAT file that calls the
CONPCIJR program first. To find out how to create batch
files, check your manual or read the Home Computer
Magazine Tech Note for IBM in the August, 1984 issue.

The CONPCJR program has several options that can
change the default hardware configuration as seen by
DOS. Of primary interest is the option that lets you
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“This ‘spooling’ of data to be printed
means that you can continue working
at the keyboard while the printer
is doing its thing . ..”

designate additional disk drives on-line. By placing
CONPCJR -D2in the first line in your AUTOEXEC.BAT file,
disk drives A and B are recognized by the system. By
making the next line in the file MEMDISK B;, all disk drive
B-addressed functions are directed to the RAMdisk.

For those of you who have already read the article in
this issue describing the addition of a second real disk
drive to Junior: yes, this software trick works with those
hardware modifications, too. If you have made the
modifications to your system as described in that ar-
ticle and you also wish to use the jrCaptain RAMdisk,
the first two lines in AUTOEXEC.BAT should be entered
as: CONPCJR -D3 and MEMDISK C: - APL128. Now the two
real drives will be device addresses A and B while the
RAMdisk becomes device address C.

Other Jewels From The Treasure Chest

The diskette that comes with the jrCaptain contains
all the little program gems that we have covered, plus
a bunch more. Some are rather frivolous—a banner
letter-printing program or Tic-Tac-Toe—but others are
very useful. My favorite has to be the MEMDISK program
mentioned above because of the speed and flexibility
that a RAMdisk adds to Junior.

Tecmar calls the diskette of programs their **Treasure
Chest of Software.” Although this is definitely adver-
tising hype, the software certainly adds value to the
jrCaptain package.

How About the Documentation?

Three manuals come with the unit: Treasure Chest
User’s Guide, Treasure Chest Technical Reference, and
jrCaptain Installation Manual. The first two manuals
cover all software programs supplied except the
CONPCJR routine, which is covered in the third. This
third manual is the one to read carefully prior to
attempting to install or use the jrCaptain. It also con-
tains much data of use to programmers, regarding hard-
ware addressing and control of the unit. All three
manuals are colorless and simple, but they have all the
information a jrCaptain owner is likely to desire.

So, Should I Buy It Or Not?

If you have not purchased the IBM parallel printer port
adapter and you feel the features described above fit
your needs (and budget), yes—buy it. It is a well-built
handsome unit and comes with a one-year limited war-
ranty. Just remember, however, that in light of the re-
cent across-the-board IBM price decrease, plus the imi-
nent (as we go to press) introduction of a more power-
ful and flexible Junior, the cost of the Tecmar ac-
cessories should be weighed very carefully. HCM



by W.K. Balthrop
HCM Staff

Unlock some of the TI-99/4A’s
graphics potential with this
short graphics routine.

capabilities, then you will change your mind after

watching this next program light up your screen.
With Extended BASIC, the TI computer is capable of
performing startling effects with very little effort. This
short program, Earth Sprites, is proof. With Earth
Sprites, a small figure of the Earth rotates across a large
field of stars. (The photo at the top of the page is an
enlargement of this screen.)

Movies are made up of a lot of still frame photos which,
when shown together rapidly, give the illusion of
motion. Computers can do this too, but the procedure
has always required a large amount of memory and a
very powerful processor. All you really need are a
couple of sprites and a little imagination.

In this program, we have re-defined the characters
in the computer. Sprites get their shape from the shapes
of these characters, but we can also tell a sprite to, at
any time, start getting its shape from a different set of
characters. This concept is what this program is based
on. We have created a series of different shapes for a
sprite, which when shown in succession rapidly, gives
the illusion of motion. Not just motion across the screen,
but of the planet Earth, with all of its continents, rotating
on an axis through space.

I f you're not yet convinced of the 99/4A’s graphics

““Movies are made up of a lot of still frame
photos which, when shown together
rapidly, give the illusion of motion.

Computers can do this too . . . all
you really need are a couple of
sprites and a little imagination.”’

Line 170 of Earth Sprites reads the graphics pat-
terns {rom the DATA statements, and assigns them
to characters 40 through 79. The sprite is set to a
magnification factor of 4 in line 180, which means that
each sprite will use four characters for its shape. The
two sprites for this animation are then placed on the

L
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-

color cyan, which represents the oceans. This color will
remain behind sprite #1, which is used for the con-
tinents. Line 190 changes the shape of character 84,
which is the letter T, to a single point. It then places 100
of these characters on the screen randomly to create a
star field. Line 200 puts in motion across the screen the
two sprites which make up the earth.

Line 210 is the key to the whole operation. The
Extended BASIC command CALL PATTERN lets us
reassign a new shape to an existing sprite. By cycling
through the patterns it seems as if the Earth is actually
rotating on the screen. The rest of the program consists
of the graphics data for the sprite shapes.

Now that you see how easy it is to create graphics on
the TI home computer with your own character patterns
and the use of sprites, you will want to experiment with
your own ideas. To get started, try enhancing the Earth
Sprites program. The rotation is still a little jerky
because only 9 different shapes are used, so try in-
creasing the resolution of the Earth’s rotation by using
more shapes, for example.

TI-99/4A
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SST BASIC
COMPILER
SYSTEM

A review

by Tom Green
HCM Staff

ST Software’'s new Expanded BASIC

Compiler System enhances TI BASIC

by giving the BASIC programmer an
expanded instruction set, while greatly increas-
ing program execution speed. This, however,
doesn't come without a price: With the SST
System, programs have to be re-written in
a highly structured format, and carefully
edited and compiled—resulting in greater
program development time. As is the case
with nearly all microcomputers, the
TI-99/4A’s resident BASIC is an “inter-
preted” language. When the Central
Processing Unit (CPU) RUNs a BASIC
program, it's like trying to read a book

Last year SST Software broke the
Sound barrier with a cassette-based
compiler system for the 99/4A.
Now the expanded system
goes to Mach 2.

Preparing To Compile
The first step is to prepare your program in SST
format. Figure 2 (taken directly from the SST
manual) shows the outcome of such a conver-
sion. The *‘at” symbol (@) after each of the
variable names designates the variable as an
integer. For the inexperienced programmer,
this next requirement will be the most difficult
part of using the SST System: Any variable
or constant you wish to use in your program
must be defined at the beginning as a
one-or two-character variable name. No
actual numbers are allowed in the body
of the program, so if you want to add
two numbers together, they must be

in a foreign language—looking up every
word in a dictionary to find out what

[ EDIT AND RUN-TEST e

defined. These requirements defeat the
easy (although unstructured) features

it means—instead of reading a
translation. A BASIC compiler
translates the program into the
CPU's "native tongue' (machine
language) before the program
RUNs—so that it can RUN many

ERRORLESS RUN-TEST!

YES

that make BASIC such an attractive
language. This drawback, however, is
somewhat offset by the fact that
novices will be introduced to
structured programming in the
familiar BASIC environment.

times faster. [

COMPILE

X

Still, we do feel that defining

SST Expanded Compiler
Three principal steps are

involved when using the

SST Compiler System.

ERRORLESS COMPILE?

YES

constants (something not
required in even a highly-
structured language like
Pascal) is a little hard

to justify. Once you've

The flow chart in

| LOAD AND RUN

I written the SST BASIC

Figure 1 demon-
strates the entire
process: (1) Cre-

version of your pro-
gram, it is combined
with one of the

ate and edit two editor pro-
an SST BASIC grams. The
program by i - BASIC Editor
modifying | SUCCESS! | re%uires ifilther
an existin . 8 the ini-
TI BASI(% Flggrel Memory or
program, oOr Editor/As-
writing a new sembler Mod-
one to con- ule, and the
form to SST BASIC Editor/ex requires

format. RUN-test it using one

of the two editor programs and prepare it for
compiling. (2) Compile and SAVE the program
to disk using the compiler program. (3) LOAD
and RUN the program using one of the two
loader programs.

36 ©® Home Computer Magazine September, 1984

the TI Extended BASIC module.
The major advantage of the Editor/ex program is
that it allows use of the Merge option to combine
a program with the editor. To use the BASIC Editor
your program must be keyed in with the Editor
in memory. Next, RUN-test your programs from



either editor. Every instruction is checked for correct
syntax, and errors are noted so that modifications are
relatively easy to locate. You modify errors found by the
editor by using regular TI BASIC or Extended BASIC
commands in the conventional manner. The Expanded
SST Compiler System also includes many new com-
mands. During the RUN-test these SST BASIC commands
are printed to the screen as a means of tracking
your program.

Compiling, LOADing and RUNing

Once you have completed the Editor phase of
debugging, you RUN the editor to create your source file,
and you're ready to begin compiling. Program debug-
ging is a trial-and-
error process be-
tween the Editor
and Compiler

Name: SST Expanded BASIC
Compiler System

Program Type: Utility

Machines: TI-99/4 or TI-99/4A

Distributor: SST Software, Inc. [C)jrografms' Tl’}f:
P.0. Box 26 ompiler will
Cedarburg, Wi 53012 catch errors that

Price: $95, Disk; $85 User Group get by the Edi-

fee; $50 with proof of
purchase of SST BASIC
Compiler System.

tor. Yet, it is not
100% effective—a
program may

System Requirements: Memory Expansion, successfully pass

Db el chrough the Com:

Yo v piler and not RUN

Poor Fair Good Excellent properly, leaving

Performance: s T th.e devaopex
Ease of Use: I with “run-time

Documentation: EEE— errors. This “hit-

and-miss” meth-
od of editing can be frustrating, and is always time-
consuming. For instance, the process of editing,
compiling, and running the program in Figure 1 took
approximately 15 minutes to complete. You can see
that a longer, more complicated program would
require much more time and patience to develop. The
increased performance of the program, however, makes
up for the frustration that arises from implementing
these procedures. (Try writing machine code from
scratch sometime—you'll appreciate the power
of the Compiler.)

When you finish compiling, the Loader program then
accesses code generated and saved to disk by the
Compiler, and places it into memory for execution.
You may link and RUN several compiled programs
using the Loader. There is also a Fast Load option
that prepares programs so they don't require the
Loader each time they RUN. Once prepared, the
programs RUN directly using the commands CALL
INIT, CALL LOAD, and CALL LINK, all of which are
available from TI BASIC with either the Mini-Memory
or Editor/Assembler modules. This creates an
executable file that can be RUN on any TI computer
with Memory Expansion and the particular command
module used during the Fast Load procedure.

Pixels Accessable

One of the more powerful commands (unique to SST
BASIC) is the hi-resolution screen graphics mode,
specified as PLOTMODE (Bit-Map Mode). This function
allows access to each of more than 49,000 pixels (dots)
on the monitor screen. You have the ability to place or
remove a character anywhere on the screen, designate
foreground and background color, or apply the same
parameters to individual pixels. This is the first time
such access has been available to programmers on the
TI-99/4A, outside of assembly language or TI Forth.

=

The SST BASIC Compiler can only use the TI
Extended BASIC module when running the Editor/ex
program. But no matter which editor you use, the
SPRITEMODE commands give you access to sprites.
Generally, these commands are similar to those avail-
ablein TI Extended BASIC, with only minor variations.

‘“A BASIC compiler translates the
program into the CPU’s “‘native tongue”
(machine language) before the program
RUNs—so that it can RUN
many times faster.”

These new enhancements, however, do not come
without certain limitations. Because of differences in the
TI-99/4A’s video-processor memory modes, SPRITE and
PLOT modes are not compatible in the same program.
Either command can be CAlLLed only once from a
program, and both have further restrictions on acces-
sing certain codes.

Expanded SST Is Expandable

Another plus of the SST System is access to user-defined
routines with the CALL USERA . . .E command. Up to 6
assembly language or compiled BASIC routines may be
included in the Loader program as a sort of
user-defined “library’” of functions. Thus, as you
become more adept at programming your TI-99/4A
on an assembly language level, you can customize the
SST System to include your routines.

Documentation

The first word that comes to mind when describing the
user's manual of the SST Expanded BASIC Compiler
System is “‘beefy."” Guidelines for program development
are thoroughly outlined in step-by-step fashion, and
include remedies for common pitfalls in the procedures.
This product however, is not for the casual programmer.
But, those who are willing to invest the time to learn
the SST System will be rewarded with programs that
run many times faster than ordinary BASIC programs.

The next program is similar to cne which appeared in the March, 1980 BYTE
Magazine. Itis a program desigred o generate prime numbers, and is often used
as a benchmark The program was onginally run in Basic on the TRS-80
computer. It took 7 hours. 12 minutes to check the first 10,000 integers for prime
numbers. The program written here checks only the first 1.000 integers

100 LET L@=6

110 LET E@=1

120 LET M@=1000

130 LET Z@=5

140 LET A@=1

150 LET N@=10

160 LET D@=1

170 LET B@=2

180 LET C@=2

190 FOR A@=L@ TO M@
200 A@=A@+E@

210 D@=A@/C@

220 FOR Z@=B@ T0 D@
230 2@=2@-E@

235 REM FOR T BASIC LINE 240 SHOULD BE
236 REM N@=INT(A@/Z@)
240 N@=A@/Z@

250 N@=N@+Z2@

260 N@=A@-N@

270 IF N@ <=0 THEN 300
280 NEXT 2@

290 PRINT A@

300 NEXT A@

310 STOP

TIME. BASIC 1535 seconds
TIME, 88T COMPILER 18 seconds

If line 120 is changed from M(@=1000 to M@=10000. the program will check the
first 10,000 integers. The §ST EXPANDED COMPILER compleles the program in
11 minutes, 20 seconds. In T.I. BASIC, it took 4 hours and 15 minutes to check the
first 5500 integers. The SS§T EXPANDED COMPILER took 4 minutes to check the

first 5500 integers Flg'uIe 2
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News, information and upcoming events of home computer users groups around the world.

Looking to join a users group, exchange newsletters or soft-
ware, increase your users group's membership or pep up your
next meeting’s agenda? For the latest users group news, put
your ear to the Group Grapevine. And if you have a message
to put out to other groups, if you are starting a new group, or
have an interesting item to share, send a note or picture—or
better yet, a group newsletter—to the Users Group Editor, Home
Computer Magazine, 1500 Valley River Drive, Suite 250,
Eugene, OR 97401, (503) 485-8796.

GHE

Need help in forming a Commodore user group? If
so, call the New Mexico Commodore Users Group in
Albuquerque. They will send copies of On-Line (their
newsletter), their bylaws, and any other pertinent in-
formation upon request. They will also answer ques-
tions regarding becoming an affiliate of NMCUG. This
is just one of many aspects of this group which offers
monthly meetings, hardware and software reviews,
classes, a public-domain software library, and a
newsletter. Individual membership dues are $12 per
year, $15 for family and out-of-state individuals. If you
would like to volunteer some time helping the group,
you can earn credit toward the membership fee. For
more information, write: NMCUG, P.O. Box 37127,
Albuquerque, NM. 87176.

The San Luis Obispo Commodore Computer Club
was formed a year ago with just a handful of interested
people, and today they count a membership of more
than 130 members. The group has a large club library
containing programs for the VIC-20 and Commodore
64, produces a newsletter, and operates a bulletin
board service. According to Alan Heminger, outgoing
president of the group, the club meetings are well-
attended and informative. The club even has its own
computer and disk drives, which allows them to pro-
vide many of their own services. If you live in the San
Luis Obispo area and are interested in finding out
more about this club, contact: Gary Bissell, 1766 Ninth
St., Los Osos, CA. 93402, (805) 544-2924.

Group Grapevine received a letter from Mark Davis
with information regarding the Scranton Commodore
Users Group. The group is primarily composed of
Commodore VIC-20 and Commodore 64 owners. They
offer a library of public domain and privately written
software, along with a printer service and program-
ming assistance. Meeting programs include demonstra-
tions of interesting hardware and software, general
discussions, and presentations by special interest
groups. If you are interested in becoming a member,
write to Mark A. Davis, president, P.O. Box 211, Clarks
Summit, PA. 18411.

e &

David Frye, a 16-year-old high school sophomore
from Alden, New York, has initiated a TI-99/4A users
group at his high school. The idea seems to have
caught on well-new members from all over the
Clarance School District are joining up, and so far no
one is over 17. The group’s library consists of 78
BASIC and 31 Extended BASIC programs. They are
now looking for other users groups run by kids with
which to correspond and exchange ideas. If you are in-
terested in becoming a member, contact David Frye,
1132 Boncliff Drive, Alden, NY. 14004.

Congratulations! TISHUG (Texas Instruments
Sydney Home computer User's Group) in Australia
celebrated their third birthday in May. TISHUG
founder, Shane Andersen, has watched the club grow
to an unbelievable 700 members since that first
meeting in May 1981. The group’s dream of
establishing a bulletin board service has finally come
true. TISHUG's bulletin board is for downloading soft-
ware, up-to-date news and views, electronic mail, and
programming hints. This electronic bulletin board will
soon become the very first bulletin board in the
Southern Hemisphere to have clear, spoken text as
displayed on the screen. The group is also making
plans to provide low-cost RS232 interfaces and
modems so that as many club members as possible
can take advantage of the bulletin board. In addition,
each month TISHUG conducts a software competition
open to everyone. Prizes are awarded for the best in
the following divisions: Best Award of the Month;
Junior Award of the Month; and Rookies Award of the
Month. There must be many TI-99/4A users “‘down
under’” who would like to join up and share their
talents. Upon glancing through the Sydney News
Digest (TISHUG's newsletter) one notes that there are
several active regional groups affiliated with TISHUG
in Sydney—Blaxland, Newcastle, [llawarra, Mosman,
Nepean, Bulkem Hills, and Marrickville/Ashfield. If you
are interested in becoming a member, contact: John
Robinson, P.O. Box 149, Pennant Hills, NSW, Australia
2120.

Group Grapevine received its first issue of Channel
99 User Group's newsletter from Tom Arnold, coor-
dinator. This group of 180 members—several of whom
live as far away as 200 miles—hails from Hamilton,
Ontario (Canada). They are interested in exchanging
newsletters and user-written programs with other
groups. Channel 99 recently held a Munchman com-
petition at their monthly meeting, and they are cur-
rently planning for a lending library consisting
computer-related books. Also in the planning stage is a
programming tutorial to be held at the meetings and
augmented with lessons and problems in their newslet-
ter. If you think you live too far away from a users
group to become a member, this is the group to con-
tact. Write: Tom Arnold, 77 Lavina Crescent,
Hamilton, Ontario L9C 5S8.



Group Grapevine just received some unhappy news from
Ed York of the Cin-Day Users’ Group in Cincinnati. In Vol.
4, Issue 2 of Home Computer Magazine, Ed announced that
the group was preparing to sponsor the first annual Midwest
Computer Fest in the fall. According to Ed, the group’s new
officers feel that it is no longer feasible for the Cin-Day Users
Group to sponsor this project. Therefore, the first Midwest
Computer Fest has regretfully been cancelled. If you have
any questions, contact Ed York, P.O. Box 519, West Chester,
OH. 45069, (513) 777-0010.

A small group of TI-99/4A owners in Dimona, Israel is very
interested in joining with another user group. Kitlaru Beny
writes Group Grapevine that the group is extremely hungry
for all kinds of information regarding software, peripherals,
ete. If you would like to contact this faraway group, write:
Kitlaru Beny, P.O. Box 565, Dimona 86104, Israel.

PLHr

Wow! Here's music to Group Grapevine's ears! An IBM
PCjr computer club is forming out there in the Washington.
DC area. The Capital Area IBM PCjr Computer Club is the
place to learn more about hardware and software for Junior,
including: keyboards, memory expansion, magazines,
games, and business software, as well as IBM compatibili-
ty, DOS 2.10, BASIC programming, home/office applica-
tions, telecommunications, word processing, spreadsheets,
and much more. The club is open to all persons who have
PCjrs, or who are merely interested in computers. The club
is geared toward less technically-experienced people who
want to know more about home computing. For more in-
formation, contact: Lowell Denning, 12611 Beechfern Lane,
Bowie, MD. 20715. (301) 262-8275 or (202) 566-4801.

The Portland IBM PC Club of Portland, Oregon has a very
active group, with special interest groups in the following
areas: spreadsheet, business applications, C language, word
processing, data base management, novice, and hackers.
The club’s efforts to establish a bulletin board have finally
come to fruition and it should be in place and operational
by the time Group Grapevine goes to press. The Portland
club has members who are willing to rent their personal com-
puters for a fee set by each individual member. If you live
in the Portland area and would like more information about
this very active and interesting group, contact: Rich Rohde,
P.O. Box 2068, Beaverton, OR. 97075, (503) 620-6862.

According to the Quad-City Personal Computer User’s
Group's newsletter, this group provides a forum for the ex-
change of information by PC users, a software library,
outstanding public-domain and user-supported programs,
educational programs, and group purchasing of hardware
and software. If you live in the Bettendorf, lowa area and
are interested in becoming a member, contact: John Dan-
nenfeldt, P.O. Box 464, Bettendorf, IA. 52622, (319)
752-0245.

Group Grapevine just received a news release from IBM
with information regarding support to PC user groups. User
groups can now receive support and information directly
from IBM's Entry Systems Division. The support department
offers a newsletter distributed on a diskette that includes
selected technical articles from user group publications,

items of general interest to user groups, and information
about recent IBM PC product announcements. The division
also offers a bulletin board to assist user groups in com-
municating with other groups and to provide general pro-
duct information. It also includes answers to questions
frequently asked on the support department phone line.
Officers of PC user groups can call the support department
for general information about user group activities, IBM PC
products, and forming a new user group. If your group would
like to register with IBM, write to Gene Barlow, IBM PC User
Group Support (2900), P.O. Box 3022, Boca Raton, FL.
33432.

([l

A group focusing on practical applications for Macintosh
has taken root in New York City. New York MacUsers'
Group meets monthly and anyone can become a member—
not just New Yorkers. The meetings include software ex-
changes, speakers, demonstrations, and many more topics
of interest, as dictated by the membership's interests. If
you're a new Mac owner and would like more information,
contact: Cheryl Sandler, NYMUG, P.O. Box 6686, Yorkville
Station, New York, NY. 10128, (212) 535-1943.

Group Grapevine just had a phone conversation with Dave
Hoffman, founder of the Wenatchee Valley Apple User
Group, established in September, 1981. The group consists
of 67 members from many professional fields, including
engineering, medicine, law, and education. The group
library consists of approximately 1,000 titles, which can be
sent out by mail to any interested club member—as well as
other users groups. They have donated about one-half of
the library titles to the regional library. This group also
helped an Apple group in the Tri-Cities area get off the
ground, and because there are more and more Macintosh
users becoming interested in the club, they are considering
forming a Mac group. If you are interested in this group or
its possible offshoot and live in the Wenatchee area, con-
tact: Dave Hoffman, 535 Highland Drive, Wenatchee, WA.
98801, (509) 662-7317.

Some news comes from a relatively new Apple group, the
Roseville Apple Users Group in Roseville, CA. This group
has been in existence for only four months and has 55
members. After talking with Otto Haiungs, president of the
group, it sounds as if they have plans for several communi-
ty projects, as well as in-house club projects. Activities that
include the handicapped in the community is one idea they
plan to pursue, and any help from people knowledgeable
in this area would be greatly appreciated. The group meets
at the Roseville Main Library the second and fourth Tues-
day of each month (the meeting on the fourth Tuesday is
a Special Interest Group meeting). Currently, the group has
SIGs covering the Macintosh, business, and games. Member-
ship dues are $12 per year, and include a subscription to
the Roseville Apple Core Bulletin, the group’s monthly news-
letter. If you are interested in becoming a member, or have
information regardng computers and the handicapped,
please contact: Otto Haiungs, P.O. Box 1377, Roseville, CA.
96551, (916) 783-0364.

Okay Apple users, it's tree-shaking time! We really would
like to hear from all of you Apple groups via letter or newslet-
ter (or even a phone call), so we can keep up with all the
exciting things that are blossoming out there in Apple land.
Some Macintosh seedlings to plant amongst the other Apple
varieties in this orchard would be extremely welcome.
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ompuAdd Corporation is marketing two
Shugart SA455s as a dual-disk drive that slips
nicely into your peripheral expansion box with
no modifications. Although two disk drive units would
overtax the power supply, they claim to have solved this

L s 13

2

Removing The Old Disk Drive Unit

First, remove the screws holding the old disk drive
in place. I found it helpful to first disconnect the signal
cable and remove the disk controller card from the
peripheral expansion box before removing the drive
unit. Gently slide the disk drive unit

problem by utilizing drives that
require half the normal power.
So while you are in fact running
two drive motors, they require
approximately the same amount
of power as one regular drive motor—
with no loss of performance. Because
these items are sold separately by
the distributor, we felt our readers
would appreciate some added doc-
umentation explaining installation

Product:
Machine:
Distributor:

Price:

Shugart 455 Disk Drive
TI-99/4A

CompuAdd Corp.

13010 Research Blvd, #101
Austin, TX. 78750

$189 per drive

$15 2.drive cable kit

System Requirements: Tl Disk Manager 2
command cartridge, Tl disk controller card,
Tl Peripheral Expansion System

out until the back is visible. Detach
the power cable, the ribbon cable,
and slide the unit free. Once the disk
drive unit is removed, you are ready
to install the Shugart dual-disk drive
assembly in its place.

Installing The Shugart
You must be aware of two impor-
tant things when installing the disk

procedures. Poor Fair Good Excellent drive system. First, be sure you
Pettortnancs! ——— understand which drive is Drive 1

Getting Ready Ease of SetUp: and which is Drive 2. Second, deter-
Documentation: =

When your dual-disk drive arrives,
the first thing you will need to do is

mine whether a special resistor pack
is in its proper position. The manual

take the dual-disk drive unit out of
the box and make certain that all the necessary parts
are there (see Photo 1). Next, you must turn off the power
to your peripheral expansion box and wait a couple of
minutes before removing the old disk drive unit. The
only tool required is a Phillips screwdriver.
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(which is a bit on the sparse side and
could be more specific) explains what position the
resistor pack should be in according to the number and
type of drives you are using.

Start by opening the package of cables (34-pin signal
cable and power cable). Refer to the instructions in the



“While you are in fact running two drive
motors, they require approximately the
same amount of power as one regular
drive motor—with no loss
of performance.”’

documentation, which show you the proper set-up of
the jumper plugs on the jumper block at the back of the
dual-disk drive unit. Drive 1 requires the plug to be in
position 1. Drive 2 requires the plug to be in position 2
(see Photo 2). Plug the two ends of the 34-pin cable into
the connectors on the drive units, and do the same with
the power cable. Because there are two drives, both
units need to be connected (see Photo 3). Place the
Shugart disk drive unit in front of the opening in the
peripheral expansion box and thread the 34-pin cable
back through this opening, connect it to the disk
controller card, and re-install the card into its proper
slot. Now connect the power cable to the supplied
adaptor and to the drives. Gently slide the Shugart disk
drive assembly back into the peripheral expansion box
until it is flush with the front of the box. (Note: the
new unit cannot be fastened in place—the screw
holes do not align.) Now you are ready to turn on the
power and test it.

How It Checked Out

After making certain that everything was plugged
in correctly, I turned on the power and tried to load
a program from Drive 1. My first attempt failed;
neither indicator light came on, and the program didn’t
load. Needless to say, everything wasn’t connected
properly—I had the 34-pin ribbon cables reversed.

“One important thing isn’t mentioned
in the documentation:
The dual drive system
can read both sides of a disk.”

As I mentioned earlier, the documentation is not as
specific as it could be. I turned off the power, switched
the cables, and tried again. This time the program
loaded fine. Next, I tried to save the program to DSK2
(the second drive). The program saved perfectly. Since
then, I have used the dual-disk system every day for the
past few weeks with absolutely no problems. It works
great, and saves me a lot of time.

The dual-disk drive unit fits nicely inside the TI
peripheral expansion box, and CompuAdd recom-
mends that you leave the units loose in there. However,
you may want to slide a thin piece of cardboard between
the drive units and the side of the box to give it a
“friction” fit. I found that unless you plan on regularly
moving the peripheral expansion box, there is no reason
to worry about securely bolting in the drives—a piece
of cardboard works fine.

One important thing isn't mentioned in the documen-
tation: The dual drive system can read both sides of
a disk. However, if you are using a Disk Manager 1
command module, you will be able to access only one
side of a disk (for a total of 180K bytes of storage
between the two drives). In order to access both sides
of a disk, you will need the Disk Manager 2 command

Photo 1:

Complete kit, showing both drives,
power cable and signal cable
unassembled.

Photo 2:

Close up of Drive 2's jumper block
with jumper plug shown in
position 2.

Photo 3:
Rear of unit showing power
cable and signal cable properly
connected.

module. I recently called
Texas Instruments, and
they informed me that Disk
Manager 2 is still available.
If you call them at
1-800-842-2737, they will
refer you to a distributor
who can get one for you.

A Few Complaints

The documentation should
be more thorough and spe-
cific to be of any real
assistance, but because
the system is so easy
to install, I'll say that
the documentation is mar-
ginally adequate. CompuAdd
has informed me that
they will be amending their
documentation to discuss the Disk Manager cartridges.
Hopefully, they will make the installation procedure
a little clearer at the same time. CompuAdd does
provide you with a toll-free number 1-800-531-5475 for
assistance if you have problems installing the drives.
There is one other thing: Even though the dual-disk
drive unit fits snugly, you really ought to be able
to securely mount the unit in the peripheral expan-
sion box.

Otherwise, CompuAdd’s system performs great with
either Disk Manager 1 or 2 (giving you 180K or
360K respectively). This system does what it is
supposed to do, and does it well. It's easy to install, and
best of all, it's priced right. I recommend it. HCM
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Love MacPaint but can’t afford a Mac?
A new product now gives the rest of the ‘‘rest of us”’
a chance to mouse around without blowing
our whole bankroll.

A review

by Roger Wood
ANCHISNE T OES BN
aybe I'll get one. But I've

HCM Staff
M got somuch tied up in my
Apple II I hate to spend the money.
If you find yourself in this quandary,
don't feel alone. Many Apple II
owners would like to try out a mouse
without splurging on a whole new
system. AppleMouse II may just be
the answer for someone with this
dilemma. The expansion card with
its support software, MousePaint,
gives your Applell, Il +, or Ile access
to a mouse for a fraction of the price
of a Macintosh—without making all
of your hard-earned software and
hardware additions obsolete. The
new Apple Ilc already has the

necessary internal hardware and
firmware (ROM-based software) to

Photo 2
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accommodate a mouse—so for about
$100, you IIc owners can easily get
into mouse graphics.

In addition, some third-party,
mouse-based software has already
been released for the Apple II family
(see insert), with more becoming
available all the time. This means
that a mouse for your Apple will be
a long-term enhancement, not just
a novelty.

The mouse device of AppleMouse
II'is identical to the one used with the
Macintosh and Lisa computers. This
small, plastic box has a single
push-button on top, and contains
a ball which protrudes from the
bottom, held in place by a locking
ring. The ball allows you to move the
Mouse around on your desk top
while a pointer on the screen echoes
your movements, thus fostering
man-machine communication in a
new visually-oriented way.

The AppleMouse II card is easy to
install and even comes with a small
wrench, so no tools are needed
(although a small nut-driver works
better than the wrench). The
package also includes a small
connecting box to provide sirain
relief when installed on the Apple IT
or [I+. The card may be installed in
any of the expansion slots, but for
maximum software compatibility, it
is best installed in slot 4. This is
because the new, “‘slotless” Apple Ilc
uses an address scheme for its

September, 1984

Photo 1

mouse firmware based on an
AppleMouse II installed in slot 4.

Once your mouse is installed,
you're ready to enter the world
of mouse graphics using the
MousePaint software. If you are new
tothe mouse, you can try the tutorial
that is included; it takes you through
clicking, dragging, pulling down
menus, and the related mouse
functions. Although the tutorial is
clear and easy to follow, it is limited
in scope. It covers mouse operations,
but not MousePaint functions.
A similar tutorial covering the finer
points of MousePaint would have
been a welcome addition.

In Color, Or Not?

When we first started working with
MousePaint, our Apple Ile was
hooked up to a color monitor. Our
immediate observation was ‘‘Oh boy,
MacPaint with color." After just a few
minutes, however, we found that
without a thorough knowledge of
Apple high-resolution (hi-res)
graphics, color with MousePaint
doesn’t work as you would expect.
Then, upon careful examination of
the manual we found no mention of
color at all. After checking with
Apple we learned that MousePaint
was not written to support color, and
that the color performance was a
function of the Apple hi-res
hardware—not by design of
MousePaint. In the words of one
Apple technician, ‘'It’s the nature of
the beast . . ."” (the beast being the
Apple motherboard, and not a
ferocious mouse).

We also discovered that the black
used in MousePaint is hi-res
blackl—never black2. Thus,
drawing a black line on an orange (or



P

L4
~ l ik &
44

blue) shape results in a strange green
(or purple) swatch on either side of
the line (see Photo 2). [For more
information about color on the hi-res
screen, see the appropriate “*Home
Computer Tech Note" on the subject
in the August 1984 issue of Home
Computer Magazine—Ed.] By
carefully placing shapes on the
screen, beautiful color graphics can
be obtained using MousePaint—but
an in-depth knowledge of Apple
graphics is required.

Mouse Files from BASIC

MousePaint is a ProDOS-based
utility; all of your drawings must
therefore be saved on ProDOS-
formatted disks. Apple has foreseen
that many people buying the mouse
do not have ProDOS, so they have
provided a Format Disk option in the
MousePaint file menu so that you
can save your pictures. If you do
have a ProDOS BASIC disk, you can

g :

MousePaint an extremely useful
graphics utility for any BASIC
programmer—allowing the mouse to
be used in creating whole screens of
graphics for user-written programs.

To look at a MousePaint picture on
the hi-res screen, type in the follow-
ing lines from command mode with
your file disk in the disk drive:

BLOAD /MY .DISK/MY.PICTURE
PRINT PEEK(49232),PEEK(49239)

The first line loads the picture into
page 1 of the hi-res screen memory
area, and the second line turns on the
two “‘soft switches' to display the
hi-res screen.

This opens the door to making hard
copies of your mouse-created draw-
ings using any printer interface
that can print the hi-res screen. For
printing your pictures directly from
MousePaint, the only peripherals
that the documentation mentions
are the Apple Super Serial Card with

““Once you discover that MousePaint files are simply
BINary files that can be loaded back into the hi-res
screen area, it becomes an easy-to-use and very
powerful graphics utility.”

not only format disks, but can also
do a great deal of manipulation
of your MousePaint files. File
management from MousePaint
might confuse someone who is
accustomed to DOS 3.3 instead of
ProDOS. In ProDOS each disk has a
distinctive volume name. To save a
picture, MousePaint requires you to
refer to a file by its complete
“pathname’' —i.e. volume name plus
its particular file name. For example,
to save your latest mouse-work to a
disk named MY.DISK as a file called
MY.PICTURE, you must enter /MY
DISK/MY .PICTURE. Considering these
long pathnames, the MousePaint file
menu is deficient in its omission of
a disk catalog. You must remember
both the volume name and the file
name of a picture in order to call
it up for editing.

Unfortunately, the MousePaint
documentation does not go into
detail about how MousePaint files are
saved (they are simply BINary files).
For instance, we found that once sav-
ed, the files can be BLOADed into the
hi-res screen memory area from
Applesoft BASIC and displayed from
a BASIC program. This makes

the Apple Dot Matrix Printer, or the
ImageWriter. But once back in
Applesoft, we were able to print
graphics with a Buffered Grappler +
and an Epson MX-80 dot-matrix
printer. All we did was BLOAD the
picture, as shown above, but instead
of setting the soft switches, we
entered the following command—
causing the Buffered Grappler+ to
print the hi-res screen:
PRINT CHR$(9);"'G""

By using similar techniques with
other graphics printer interfaces, you
can undoubtedly get similar results.

MousePaint is particularly handy in
putting text into hi-res graphics
displays. The Text option on the
MousePaint screen, identified by the
large letter A icon, lets you include
text (in one of five different fonts, or
type-styles) with your mouse draw-
ings. By creating the text with
MousePaint, it can be saved as a
MousePaint file and then BLOADed
by a basic program back into the
hi-res screen.

Programming The Mouse
The best parts of the documenta-
tion are the appendices which cover
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accessing the mouse from either
Applesoft BASIC or assembly
language programs. Apple has built
its business on keeping its architec-
ture and systems accessible to users,
and these appendices demonstrate
that Apple is continuing this tradi-
tion. With this easy-to-follow pro-
gramming support, all you program-
mers can start writing mouse
routines from the very first day.

Name: AppleMouse I/
and MousePaint
Program
Hardware Type:

Machines:

Graphics Creation

Apple Il lle, 11+

(w/64K RAM), lic.

Apple Computer

20525 Mariani Avenue
Cupertino, CA. 95014
(408)996-1010

$99 for Mouse and Mouse-
Paint (for Apple lic)
$149 for Mouse,
AppleMouse Il expansion
card, and MousePaint

Distributor:

Price:

Poor Fair Good Excellent

Performance:
Ease of Use:
Ease of Setup: I
Documentation: EESEE—

Even with its deficiencies in
documentation (the lack of detail
about MousePaint features, no
mention of color, and limited infor-
mation about MousePaint files),
AppleMouse Il is an excellent
product. Once you discover that
MousePaint files are simply BINary
files that can be loaded back into the
hi-res screen area (either in com-
mand mode or from an Applesoft
program), it becomes an easy-to-use
and very powerful graphics utility.
We've become quite fond of the
little critter and look forward to
wheeling him around our Apple II for
some time to come. HCM

A sampling of third-party
AppleMouse software:

Jane IIc/ Arktronics

Bank Street Writer/ Broderbund

Home Accountant/ Continental Software
Crypto Cube/ Designware

Cut and Paste/ Electronic Arts

Pinball Construction/ Electronic Arts
Graphics Magician/ Penguin Software
Catalyst IIc/ @uark

Grandma's House/ Spinnaker Software
Rocky's Boots/ The Learning Company
Dollars and Sense/ Tronix/ Monogram
Micro Cookbook/ Virtual Combinatics
Stickybear Shapes Xerox Educational Pub.
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Name: Axiom GP-100 TI Il Graphic
Printer

Impact Printer

TI-99/4A

Axiom Corporation

1014 Griswold Avenue
San Fernando, CA. 91340
$299 for Printer with
Parallax Tl Expansion
Interface. $99 for
Parallax Tl Expansion
Interface alone.

Product Type:
Machine:
Distributor:

Price:

System Requirements: None

Poor Fair Good Excellent

Performance: oo v
Ease of Set-up: I
Documentation: I

A Shortcut to 99/4A Printing:
A Review of the Axiom GP-100 TI Il Graphic Printer

by Tom Green
HCM Staff

he Axiom Corporation—which

markets a high-tech line of

color graphic printers—has not
turned its back on older, yet still-
functional systems. A case in point is
the Axiom GP-100 TI II—a printer
equipped with a module (the Parallax
TI Interface) that plugs directly into the
side expansion port of the TI-99/4A.
The module's function is threefold: (1)
it is a quick-connect parallel interface
for the Axiom GP-100 TI II (without
requiring the TI Peripheral Expansion
System), (2) it serves as a parallel
print interface for ‘any™” parallel-input
printer for the TI-99/4A when ordered
as a separate unit, and (3) it features
a built-in edge connector for other stan-
dard peripherals, such as the TI
Peripheral Expansion System.

Print Control Options

The general specifications for the
Axiom GP-100 TI are listed in Figure
1. Interface (software) control options
for text formatting include suppression
of line feeds or carriage returns (thus
overriding these automatic functions),
added line feeds for double (or triple.
or ...)spacing, line length designa-
tion, and left margin setting.

Special printout formatting features
(executed from BASIC using ASCII
codes) give the programmer some
powerful options. For instance, the
TAB functions of TI BASIC operate
with the printer, augmented by a
POSition function that allows the
printer to type at any column width
(00-79), in any sequence. This means
that you can enter characters at the
end of a line, and backtrack to print
more characters on the same line.
All text can be changed to double-
width characters; for bold type, there
is an overprint option.

So far, we've concentrated on text
options, but the real strength of the
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Axiom GP-100 TI II is its graphics
printing capabilities. The dot matrix
impact head is arranged as 7 rows
(or 7 needles). Each needle is ad-
dressable and can be controlled to print
atany column using the ESC POSition

ters g. j. p. q, and y are printed level
with the baseline. According to one
representative of the Axiom Corpora-
tion, there is a trade-off between offer-
ing printers with lower-case de-
scenders and minimizing the final
retail price. They chose to keep the
price at a minimum, and still offer a
competitive package. And, technical-
ly, the strongest element of this printer
is its graphics production, not its text.

The printer is sold with a one-year
warranty, including parts and labor. If
a printer requires repair, Axiom will fix
and return the printer within 48 hours,
or send you a new machine free of
charge. Normally, the print head and
ribbon wear out first on a dot-matrix
printer. The replacement cost of the
print head is $49.50. Under normal
usage, it has an estimated life span well
beyond one year. The ribbon will last
an average of 500 pages of type, and
costs $9.95 to replace.

Documentation

The Axiom GP-100 TI II manual
includes set-up instructions, testing
sequences, and explanations of all
print execution commands. This user's
guide comes complete with detailed
diagrams of the interface process, and
program examples of all command
features. The only documentation err-
or that came to my attention is on

Axiom’s GP-100 TI II printer
with parallax interface is a triple bypass
operation—providing
lowcost printing without the usual
expansion system.

command. To join dot patterns be-
tween lines, there is a control code that
compresses the line spacing. With
these options, you can customize print-
outs with special symbols or high-
resolution pictures.

A Trouble-Free Package

The Axiom GP-100 TI II is marketed
as an inexpensive printer for the
TI-99/4A, operating with or without the
TI Peripheral Expansion System. It
fulfills its promise, operating trouble-
free and installing easily. In addition,
when daisy-chained to the Peripheral
Expansion System. the RS232 option
is still functional.

Printer-specific errors (indicated by
a light that appears on its front panel)
include detection of abnormal timing
between machines, and carriage
return malfunctions. It’s too bad there
are no error detection messages like
“Out of Paper"” or “*Change Ribbon" for
those of us who don’t pay attention to
such details.

As indicated in Figure 1. lower- and
upper-case characters are standard
with the Axiom GP-100 TI II. The
lower-case print, however, is of a style
that some people find annoying—there
are no “‘descenders’ —that is, the let-
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page 24—a reference is made there to
the replacement of character sets,
which does not apply to this printer.

Considering its dual-purpose print
capabilities, its expedient installation
procedure, and the compactness of its
interface module, the Axiom GP-100 TI
II proves to be a valuable addition to
the TI home system. HCM

Figure 1.
Axiom GP-100 TI Il Printer Specifications

6 by 7 dot matrix standard,
with double width capability.
Full upper/lower case
characters, numerals

and symbols.

[

. Character matrix

N

. Characters

3. Graphics Dot addressable 7 vertical
dots per column, 480
columns maximum.

4. Print speed 30 characters/second—left
to right, unidirectional.

5. Maximum width 80 columns

6. Character spacing 10 characters/inch.

7. Linefeed spacing 6 lines/inch—

Character mode.

9 lines/inch—Graphic mode.
5 linefeeds/second—
Character mode.

7.5 linefeeds/second—
Graphic mode.

Pin feed with

manual advance for
fanfold-style paper.

4.5 to 10 inches acceptable.
2 including original.

8. Linefeed space

9, Paper feed

10. Paper width
11. Muitiple copies
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Lessons on using
Simon’s BASIC |

HCM Staff

by W.K. Balthrop

Simon's BASICis an exciting development in the Commodore world. This
plug-in cartridge enhances the resident BASIC in the Commodore 64 by
adding 114 new commands. It's a programming language that instructs
the computer to do many marvelous things—tricks that you may have
thought only possible with assembly language programs.

1
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Control the number of lines printed to the screen with the

When you enter the sample line
above, the computer will display the
number 100 followed by the blinking
cursor. This is your program'’s first
line number, and anything you type
on this line, until you press [ RETURN ],
will be accepted as line 100. The first
number after the AUTO command tells
the computer to start with that line
number. The second number tells the

PAGE command. Example: PAGE 20

Generate BASIC line numbers automatically with the AUTO
command. Example: AUTO 100,10

computer how much to increment
each following line number. You
should always have the automatic line
numbering sequence start after the
last line in your program. If you
specify that AUTO start at an existing
line number, that number will be
erased from memory and replaced by
whatever you type following the new
line number.

Entering the command above will
cause only 20 lines at a time to be
printed on the screen when you use
the LIST command to look at your pro-
gram. Just press the [ RETURN | key to
see the next 20 lines on the screen.
The number of lines specified is in
screen lines not program lines. Some
of the program lines may be longer

than a single screen line. If this occurs
at the bottom of the screen, only the
first part of a program line may be
shown on the screen. In this case,
when the next group of lines is re-
quested (by pressing the [ RETURN |
key), that entire program line will be
displayed at the top of the screen.

Find all of the commands in your program requiring Simon’s
BASIC by using the OPTION command. Example: OPTION 10

Enter the above command after ble with the Commodore graphics
your program is loaded into memory. characters, LISTing to the printer will
Then when you LIST the program, all cause the Simon’s BASIC commands
the special Simon’s BASIC commands to be printed inversely (white
will be written to the screen in inverse  characters on a black background).
video. If you have a printer compati-

The DELAY command allows you to  ing speed to slow. The larger the num-
enter the above command. Now, when Releasing the [ SHIFT | key will cause 7:"3/

Change the speed that the computer LISTs your program to 9
change the LISTing speed to the screen  ber following the DELAY command,
by using the [ SHIFT | key. First, load the slower the program will LIST
you LIST to the screen, holding down the LISTing to go full-speed to the L{\}
the [ SHIFT | key will cause the LIST- screen. HCM 3

the screen with the DELAY command. Example: DELAY 50
your program into memory. Then while the [ SHIFT ] key is held down. ﬁ\,
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Industry Watch

SUNWARE PROVIDES CARTRIDGE CONVERSIONS FOR Tl SOFTWARE

In an effort to increase software development for the TI-99/4A, two ex-T| employees
have formed a firm, SunWare, to convert disk-and cassette-based software into
cartridges. The firm will either market them or sell them back to the developers to market
themselves. SunWare will produce two types of cartridges—a Peripheral Port cartridge
which can duplicate the functions of a floppy disk (up to 48K ROM or RAM), and a
Command Port cartridge, which has 32K ROM or RAM memory.

APPLE OPENS MACCOLLEGE FOR SOFTWARE DEVELOPERS

A new program has been put together by Apple Computer to assist experienced,
independent programmers in developing software for the Macintosh. Dubbed
MacCollege, it will be located at the company’s headquarters in Cupertino, California
and will provide resources and instructions to programmers certified under Apple’s
Certified/Registered Developers program—a support program for Apple-compatible
products.

LEADING EDGE GOES AFTER IBM WITH A PEANUT OF ITS OWN

Going after the Apple /ic/IBM PCjr market, Leading Edge Products of Needham,
Massachusetts is reportedly preparing to mount its attack using—Peanuts. The name
chaosen for the PC-compatible manufactured for Leading Edge by Matsushita of Japan is
(coincidentally?) the PCjr's common nickname. Declining to give specific details, Leading
Edge did say that its Peanut will have a better keyboard than the Junior, and that it will
be aimed at first-time home computer buyers.

TEXAS INSTRUMENTS RELEASES DEBUGGER

Texas Instruments recently announced that it has relinquished to the public, for free use,
any and all proprietary claims to the Advanced Assembly Language Debugger. Copies
have been mailed to all 99/4A user groups. Tl further stated that this software is not
covered by warranty in any fashion, and that it assumes no responsibility for its use.

RADIO SHACK GOES DOOR-TO-DOOR

Banking on the assumption that there is a large number of people who are intimidated
by the entire computer-buying process, Tandy/Radio Shack is planning to bring their
Color Computer 2 right into prospective buyers’ homes for a demonstration. Included in
this package is the Color Computer 2, educational software, joysticks, modem, and disk
drive. Beginning with 13 markets, using a direct mail and magazine advertising campaign
as well as 250 salespeople, Radio Shack reportedly plans to cover the entire nation within
three years.

COMMODORE PLANS TO INTRODUCE A NEW COMPUTER

Relying on their flagship, the Commodore 64, Commodore International Ltd. is predicting
substantial sales and profits for 1984. The company is also planning to introduce a new
home computer with the power of Apple Computer’s $2,495 Macintosh at a price under
$1,000. The computer will be based on a more powerful 32-bit microprocessor, giving it
better graphics and a friendlier user interface. Next year, Commodore will offer expanded
memory and a higher resolution 80-column display for the Commodore 64.
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The present global ignorance of computing may come, in part, from

Any Questions?

our natural aversion to asking simple questions—for fear of revealing
only a shallow knowledge of vital topics.
Why not let someone else ask the questions while we sit back and

benefit from the reply? That's the purpose of this column.

Q Ikeep hearing the term “buffer.” What s it and
® what does it do?
A A buffer is an interface between the Central Pro-
m cessing Unit (CPU) of a computer and any peri-
pheral equipment such as a printer, disk, plotter, etc. The term
is most often used to refer to a memory area that is used as
temporary storage space for data until the peripheral device
is ready forit. For example, printers operate at a much slower
speed than microcomputers; to assure that the data to the
printer is not lost, it is stored in a buffer and transmitted at
a speed that the printer can handle. Similarly, most printers
have buffers (memory storage areas) as part of their circuitry,
so they can store data while the actual printing operation
isin progress. In some instances, buffering also refers to tak-
ing care of any voltage level differences between a computer
and a peripheral device.

Q.

A Serial transmission means transmitting data one bit
®m atatime overone signal path (wire). With parallel

transmission all of the bits {usually as an 8-bit byte] are

transmitted simultaneously using a separate signal path for

each bit of data.

The major advantage of serial transmission is that it is
generally less susceptible to electronic noise than parallel. It
works better over long distances and is the method used to
interface to “modems’” for transmission over telephone lines.

The major advantage of parallel transmission is that it can
be much faster because several bits are transmitted
simultaneously. This method is very flexible and is excellent
for use with digital to analog (D/A) and analog to digital (A/D)
applications. Although the parallel method is faster, as the
length of cable gets longer, the data transmitted may pick
up electronic noise and become garbled.

What is the difference between parallel and
serial transmission?

What is the difference between machine
B language and assembly language?
There are two basic types of languages used in
® microcomputers—low-level and high-level
languages. Low-level languages communicate more directly
with the hardware of the computer. High-level languages
are easier for people to understand and act as translators be-
tween programmers and a machine’s hardware. The lowest-
level language is machine language. It tells your computer
what to do using binary numbers. But working with binary
numbers is time-consuming and error-prone. Programmers
developed assembly language to speed up writing machine
language programs.

Assembly language is also a low-level language, but it uses
symbails called mnemonics (two or three letter abbreviations)
that stand for machine language instructions that are closer
to English than binary numbers. Itis, therefore, much easier
to work with. In order for the computer to use the assembly
language program, it must be translated into machine code
by a program called an *“assembler.”

Q I’'m thinking about buying a home computer.
® How much memory do | need?
This is a good question. The answer will vary
m depending on how you plan to use your com-
puter. If you are planning to use it to store large amounts of
data, run memory-intensive applications, or play complicated
games like chess, then you will need more memory than
someone who plans on using his or her computer to begin
learning simple programming or to play video games. The
amount of memory space required is directly related to the
number of instructions needed to do the job assigned.

Many small computers come with less than 64K of
memory. This can be enough if the computer has cartridge
slots for games or specific applications, and the user is just
starting outin computing—as long as the computer can be
expanded to meet future needs. Examples of this type of com-
puter are the TI-99/4A or VIC-20. Computers with 64K such
as the Commodore 64, or the unexpanded Apple lle or IBM
PCjr, allow for more extensive programming applications,
and should prove quite adequate for most home
applications.

Finally, those computers that contain 128K or more
memory are best for people who wish to use fancier word
processors and more extensive business applications. One
thing to remember is that as you become more proficient at
computing and programming, you will eventually need
more memory. You could either buy it now in the form of
a more powerful computer, or add on memory as needed.

Why won't programs written for the TI-99/4A
® work on any other machine and vice versa? If
all microcomputers use BASIC as their language, why
aren’t programs interchangeable between systems?
A The main reasons have to do with the different
m Central Processing Units (CPUs) in the various
computers, and the way memory is managed by the different
operating systems,

All of the data, commands, and functions needed for
operation of a computer are controlled by the CPU. Because
different computers use different CPUs, they require different
machine-level instructions to process, store, and channel in-
formation. Even though two machines use BASIC, how a
CPU interprets the BASIC instructions depends upon the way
the computer translates the instructions into machine-level
commands. Computers with different CPUs will interpret and
even store identical BASIC statements in different formats best
suited to their particular method of processing.

Another reason is in the way that memory is allocated.
Even though two computers may use the same CPU, their
operating systems can differ drastically. Some systems have
more memary than others, and some may require a specific
amount of memory to be set aside for specific functions.
These differences all contribute to non-interchangeable
programs.

Machine-specific functions and commands are one more
reason. Every machine has commands and functions that
do not work on other systems. Because of these differences,
most programs are not interchangeable. HCM
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by Roger Wood
HCM Staff

often you can save yourself a lot of money. But

keeping track of a year’s worth of deductible items
can indeed be a tremendous chore—especially if you,
by default, rely on the ‘‘Shoebox Method’ of data
management (alternately referred to as “‘Pitch Now—
Worry Later”). But hark! The Mighty Mouse of 1040
Land has come to save the day—the day’s receipts,
thasise. .

By saving your deductible data with the Tax Deduction
Filer every few weeks, you can make itemizing a more
pleasant, manageable, and profitable task. You should be
aware that IRS forms tend to change yearly, so some minor
modifications of the program may be necessary for 1984
taxes. This program is not a substitute for reading the IRS
instructions, but it will help keep your records straight.

I f you itemize your deductions using Schedule A,

Tax Deduction Fn‘er was msp1red by a program entitled
Schedule A, submitted by Marty Casado of Eugene. OR.
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Using The Program

Here's how the program can help simplify your record
keeping. Let’s say you send a check for $50 to your local
public television station. Tax deductible, right? By the
time next year's taxes are due though, you may have
trouble remembering in which month you sent the
check, let alone its amount. So you have to plow into
your old checkbook registers and cancelled checks to
find that deduction. With this program, however, you
can sit down with your computer every few weeks, add
new deductions to your files, and have all of your
deductions neatly compiled for Schedule A when tax
time rolls around.

The program is easy to use and totally menu-driven.
The first menu asks you which part of the program you
wish to access:

array element (the value would be between 101 and
117). Next, the length of the description is found using
the LEN function, and 100 is added to it. This ASCII
value (somewhere between 100 and 127) is placed in
the array as the second character. The description and
the STR$ of the amount are ‘‘concatenated” with the
first two ASCII characters to form the total string value
of the element. The program can then identify the type
of data in any element by simply taking the ASCII func-
tion of any member. In addition, the ASCII value of the
second character is used to index the length the descrip-
tion and the starting location of the amount in the string.

Whenever you use the program, you don't need to
worry about how many items will eventually be entered
ina given category, because all of the different categories
are stored in one

ADD DATA
CHANGE DATA
DISPLAY DATA
TOTALS

PRINT REPORT

. LOAD DATA FILE
. SAVE DATA FILE
. EXIT PROGRAM

0200 1o

*‘By saving your deductible data with
the Tax Deduction Filer, you can make
itemizing a more pleasant, manageable

and profitable task.’’

array. The total
number of items is
stored in the vari-
able R—itself being
the first one stored
in the data file.

If you select any of the first three
options, you are presented with a
menu of the 17 deduction cat-
egories available:

. MEDICINE AND DRUGS
DOCTORS, DENTISTS, ETC.
MEDICAL TRANSPORTATION
OTHER MEDICAL

STATE AND LOCAL INCOME TAX
REAL ESTATE TAX

. MOTOR VEHICLE SALES TAX
OTHER TAXES

. HOME MORTGAGE INTEREST

. CREDIT CARD INTEREST

. OTHER INTEREST

. CASH CONTRIBUTIONS

. OTHER CONTRIBUTIONS

. CASUALTY AND THEFT

. UNION AND PROFESSIONAL DUES
. TAX PREPARATION FEES

. MISCELLANEQUS

If you examine Schedule A, you will find that these
categories generally follow the schedule's format. This
makes it convenient to transfer your data from the
program to the form at tax time.

The fourth option on the first menu displays the totals
of each of the 17 categories. If you have a printer
connected to your computer, the Print Report option
(number 5) gives you a hard copy of your deductions.

Options 6 and 7 are for loading and saving your data
files for long-term storage, and Option 8 is for exiting
the program. This last option has a built-in safety
feature, which inquires whether you are ready to halt
the program and wipe out all the data in memory, or,
if you want to first save the data before halting.
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Program Implementation

When you enter data into the program you are asked
to give a description of the item and an amount. The
description could include to whom you paid the ex-
pense, as well as the date; its only limitation is that it
cannot exceed 27 characters. (This keeps the displays
easy to read.) Any time you press [ENTER] or [RETURN]
without making an entry, the program returns you to
the main menu to select another option.

After you have made an entry, the program stores the
information in one member of the string array AS( ).
This array is DIMensioned to 500, which should be
plenty for most households.

Data is stored in the array in a unique fashion. When
a category is selected, the program takes its number
(between 1 and 17, see list above) and adds it to 100.
This value is stored as the initial ASCII character in the

Because the pro-
gram adds each item as the next
available array element, it automatical-
ly keeps track of the order in which the
items are entered.

For C-64, IBM PC & PCjr, and TI-99/4A see next page.
P

e
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Apple's new ProDOS operating
system removes certain bugs that were
presentin the old DOS 3.3 system. The
Convert program that comes on the
ProDOS master disk makes converting
a program from one system to the other
relatively easy—but the old DOS 3.3
bugs don't make it totally fool-proof.
Whenever you access the printer in a program from Pro-
DOS, you must include PRINT CHRS$(4); in front of the PR¢#1
statement. Preceding PR #1 with PRINT CHR$(4) under
DOS 3.3 doesn't work with many printer interfaces
(VIDEX and Grappler +, for example). However, aPR #1
without the additional CHR$(4) works just fine.

To ensure that this program can be loaded under one
operating system and then be converted to the other
without difficulty, we included a prompt (see lines
200-230) so the user can tell the computer under which
system the program is running. A flag (OP) is set at this
point in the program so that when the printer is acces-
sed later, the proper commands are selected (see lines
1070 and 1090).

Tax Deduction Filer (Apple)
Explanation of the Program

Line Nos.

100-170 Program header.

180-190 DIM arrays and initialize variables.
200-230 Title screen and operating system prompt.
240-280 Main menu and keyboard input.

290-300 Display categories subroutine.

310-320 Extract one record from array subroutine.
330-400 Display category subroutine.

410-480 Add data to array.

490-660 Change data in array.

670-730 Subroutine to find a specific record.
740-800 Display a category.

810-860 Figure and display totals.

870-1100 Send data to printer.

1110-1190 Load data file.

1200-1300 Load data error trapping routine.
1310-1420 Save data file.

1430-1520 Save data error trapping routine.

For the Key-in listing see HCM PROGRAM LISTINGS Contents on page 93.
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The C-64 version of Tax Deduction Filer printer
routine is designed to use the VIC-1525 printer. This
serial printer is treated as a sequential output file us-
ing serial channel 4. The printer does not support the
regular TAB function that you use to format data on
the screen. Instead, a special control code, CHR$(16) is
used. A good example of this occurs in line 1180:

1180 PRINT#4, 'CATEGORY'';CHRS$(16)"' ' 10DESCRIPTION"";

CHRS(16) ‘40AMOUNT"' ;CHRS(13)

Here, the word CATEGORY is printed at the left
edge of the paper. CHR$(16) tells the printer that the
next two-digit number will specify the column where
the next entry is to be printed. Notice that this two-
digit number must be part of a string. In this instance,
the word DESCRIPTION will begin in column 10.
Likewise, the word AMOUNT will begin in column 40.
Notice that the numbers 10 and 40 will not be printed,
even though they appear in the same quotes as the
words DESCRIPTION and AMOUNT. Because the
strings are preceded by CHR$(16), the printer knows
that these numbers are for formatting purposes.

For further information on this and the rest of these
printer control codes, refer to the VIC-1525 manual.
If you are using an RS232 interface for your printer,

then the above control codes may not be supported
by your printer, and you will need to modify the Print
Report section (lines 1060-1380) of the program to
conform to your printer's specifications. [Would
anyone who tries this please send in a Letter-to-the-
Editor with specific details. It would be helpful to other
readers who wish to follow in your footsteps.—Ed.]

Tax Deduction Filer (C-684)

Explanation of the Program
Line Nos.
100-170 Program header.
180-190 DIM arrays and initialize variables.
200-240 Title screen.
250-290 First menu.
300-310 Display categories subroutine.
320-340 Extract one record subroutine.
350-450 Add data to array.
460-710 Change data in array.
720-810 Subroutine to find a specific record.
820-970 Display a category.
980-1050 Figure and display totals.
1060-1380 Send data to printer routines.
1390-1550 Load data file.
1560-1730 Save data file.
1740-1800 Disk error routine.
1810-1870 End program routine.
1880-1950 Data statements for menus. HCM

For the Key-in listing see HCM PROGRAM LISTINGS Contents on page 93.

IBM's BASIC file management system is so versatile
that disk and cassette options can share much of the
same code in the program. For example, because both
cassette and disk options use the basic DOS input and
output scheme, we used the same OPEN statement
for both options (see lines 1020 and 1130). F1$ is
determined by the user’s input (lines 980-100 or lines
1090-1110), and no other special disk or cassette
instructions are required. Most other computer systems
(e.g., TI, Apple, C-64) require separate routines for each
type of device. If you run the program on an IBM PC,
be aware that your data disk must be in Drive A when
you save or load.

Line 500 contains a useful trick for centering text on
the screen—such as titles, headings, etc. It is based on
a 40-column screen.

500 CLS:LOCATE 2,(20-LEN(NS$(C))/2):PRINT N$(C).
Here, the horizontal location of the cursor (the start-

ing column) is determined by the LENgth of N$(C), where
N$(C) is the category to be displayed. Specifically, half
of the length of the category name is subtracted from
one-half of the width of the screen. This causes the title
of the particular category to be centered on the screen.

Tax Deduction Filer (IBM PC and PCjr)

Explanation of the Program

Line Nos.

100-160 Program header.

170-180 DIM arrays and initialize variables.

190-230 Title screen.

240-290 Main menu and first input.

300-450 Add data routine.

460-610 Change data routine.

620-730 Search for record.

740-780 Totals routine.

790-950 Print report routine.

Q60-1060 Load data file routine.

1070-1170 Save data file routine.

1180-1200 End program. HCM

For the Key-in listing see HCM PROGRAM LISTINGS Contents on page 93.

| o=

The menu-driven nature of Tax Deduction Filer
demands quick changes between text screens.
Extended BASIC's DISPLAY AT and ACCEPT AT
statements make it much more suitable to this applica-
tion than TI BASIC.

In TI Extended BASIC, we use the SEG$( ) command
to extract the characters to help implement Tax
Deduction Filer's unique file structure. You can see the
string constructed in line 430. The subroutine in line
810 takes the string apart, returning the value of the
category in AC, the item name length in AL, the item
name in D$, and the item value in V$. This technique
is very useful in simplifying the code for the program,
and in reducing the amount of memory required for data
storage.

This same technique is handy for a multitude of
purposes: You could insert a character that represents
the previous item or the next item in a search chain,
thus eliminating the need for manipulating whole
records when you sort. You could also use several
characters as qualifying categories when searching for
items. Now see if you can come up with some original
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ideas for this technique. And don't forget to let us know
about them in a Letter to the Editor.

Tax Deduction Filer (TI-99/4A)
Explanation of the Program
Line Nos.
100-170 Program header.
180-190 Initialize program variables and amrays.
200-220 Display the main menu and input choice.
230-280 Add data routine.
290-440 Change data routine.
450-500 Display data routine.
510-520 Calculate and display totals.
530-680 Print reports.
690-740 Load data into memory from cassette or disk.
750-800 Save data to cassette or disk.
810 Routine to refrieve information from the
data string.
820 Display mode option screens.
830-860 Input subroutines.
870 Data for the main menu screen.
880-930 Option screen data for display.
940-950 Subroutine to catch the user when trying
to exit the program. Give opportunity to back
out and save data first. HCM

For the Key-in listing see HCM PROGRAM LISTINGS Contents on page 93.
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COMPUTER

by Melody Covington
and the HCM Staff

Fascinated by the twirling imagery, I played with
it for several minutes. "I could do that on my

"

I recently came across a kaleidoscope in a store.

computer,”” I mused. The symmetry could be
mathematically controlled, and a feeling of movement
would be easy to generate. I had formed rough ideas for
the programs, even before I got home.

Little Stars

My first Kaleidoscope program, Little Stars, wasn't
very difficult. My main task involved creating a symmet-
rical pattern, which was fairly easy to do because the
characters are placed on the screen with coordinates.
If I knew one set of coordinates, then three more could

. be calculated to produce a mirror image in each corner.

i A short subroutine accomplished that. The next step
| was to randomly select a location for the first set of

| coordinates.

The only task left was to design the algorithm (the
method by which a task is solved). The problem was
simple: For every location selected on the screen, find
three more sets of coordinates that define mirror image
locations of the first. By mirror image, we mean for every
character in the upper left corner of the screen, there
will be a similar character in the corresponding lower
left, lower right, and upper right corners of the screen.

For example, let's look at a screen with 32 columns
and 24 rows. If a character is placed in column 2, row
2, then we will also need a character at column 2, row
23, and so on. Now it's easy to come up with a quick
solution. To find the mirror of a column, subtract the
column number from 33. To find a mirror row, subtract
the row number from 25. You can then use just the new
column (and old row), just the new row (and old column),
and both the new row and new column to find the three
mirror positions. The values you subtract from the row
and column will vary with the number of rows and col-
umns on your monitor.

Now that I had an algorithm for obtaining the mirror
images, I needed to find a spot on the screen to place
the first character. The random number generator does
this simply; its command varies slightly from machine
to machine, but it always performs the same function.
On most machines the RND or RND(1) function will return
anumber between O and 1. If you multiply that number
times your screen width (or number of lines), it will
generate arandom number between O and your screen
width (or number of lines). This way you can generate
random screen coordinates. Once the coordinates for
one character are generated, you can then use the mir-
roring algorithm to plot the other characters.

Color Kaleidoscope

This program is an extension of Little Stars. I just
added color and graphics shapes to the previous
program—the same algorithm is used to find the mir-
ror images. Color is an important factor in graphics
design. As you compare the first program with the spec-
tacular effects of this one I'm sure you will agree.Continued
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Linear Kaleidoscope This program is actually a very primitive line-drawing
In this program I deviated slightly from the previous routine in BASIC.
two, and added an enhancement. Instead of simply The algorithm used to draw a line is much simpler
plotting random dots all over the screen, Linear than you might suspect. I just needed to generate two
Kaleidoscope shoots graphics characters across the random numbers, which serve as the horizontal and
screen in lines of color. The increased complexity is vertical slope of the line. An inner loop is responsible
minor compared to the fantastic effects we can create. for the length of the line. Each time the loop repeats,
the horizontal and vertical slope factors are added to
the current position on the screen. If the same factors
are added every time, the line will continue in the same
direction. Remember, all we need to do is draw one line,

DG dod ok kR R R AR R R A R R R W
Ll AL LT EISITAR S and let the mirror-plotting routine draw the others. The
130 BY MELODY COVINGTON result is four lines racing across the screen to create a
140 AND THE HCM STAFF i
1150 AulblE s s St R e R beautiful symmetrical pattern.
160 VERSION 4.4,1
170| R APIPILIE| |1|/1| [FIAMIIL)Y APPILESOFT
R é . -
790| [HoME Instead of simply plotting random
R E
200 zgmuirﬁgz 25 SETS OF * THEN PLAC dots all over the screen,
21 FO = . . .
320 1Bl bl e el N Mis] =l %o Linear Kaleidoscope shoots graphics
2t Sl e T characters across the screen in
S lines of color. The increased
260 E{XIT| |1
217 EIX!T| X . . .
280| oT0 210 complexity is minor compared to
(219i0] [|RiEM | IS{uB| [ROMUITIIINEL [ | @ 4 bbbt b { Ll 4
| 3l00| REM RANDOMLY GENERATE (cloorpi1NATES the fantastic effects we can create.
310 R = IINIT| [(| [RIN[D| [C{1])] [= [2{3] + [1]}]
320 = | [1N[T| |(| RIN[D| [C[3)] || 132 & (1))
| 3300l REM PLOT [CHARACTER PLUS /4 REFLECTI IBM PC & PC
sag VTAB R: HTAB C: PRINT MS . '.._.*'.tj‘“uk... j :
350/ [VTAB 24 — R: HTAB 33 —| C: PRINT MS$ teof |' ! 2| il . '
360| vrAB R: HTAB 33 — C: PRINT MS . . (110"« LITTLE |STARS| = i
370/ VTAB 24 — R: HTAB C: PRINT MS qgg -5?‘&5155??&5;?&éTou
| |
390 [EmD| | | HCM 140| ['AND THE HCM STAFF
;:Eg ’HOME‘COM@UTE? MAGAIZ I NE
| \ "VERSION (4.4 |
COMMODORE 64 170| ["1BM PCljr| WITH CASSETTE & CARTRIDGE
100 [REM # %o wwssannsnnnssnnnn BASIC | |
110 REM = LITITLE STARS * 18@| |1/ BM PC WI/TH CASSETTE| BAS|IC & BASIC
120] [REM & % & & % & % & & & % ® & & & & & & & & A
130/ [REM BY MELODY COVINGTON 190 |’
140 REM AND THE HCM STAFF | 1 | ‘!00 '.SIE_T‘ UP‘ =) L1 0 I R
150/ REM HOME COMPUTER MAGAZINE 210 RANDO?MLZ:E: TIMER
160/ REM VERSION 4.4.1 21210 C.LS:S.CRlEEN Q0:WIDTH 40
113 REM C-64| BASIC \ 230 B{;;gg |2|5| |siElT|s| O[F| |+|,| |TH|E|N| [P[LIAICIE [2/5
18 REM 1l | | |
190 PRINTCH1HS(147}:SC=1U25:‘CS'=5529'5:J=1 ;gg ;g;‘ l;lg::lz-_rgozgz S|T|EP -—1j0!
3 | 0 =] | I
200| [POKE53280,0: POKES3281), a‘ _ 2/6/0 cosma-snh |
2110| [REM MAIN LOOP : 121701 MEET S SREREE
220 [FORM=42T032S TEP- 10 [ 280 NEXT M | | 1 ;
230| [FOR1=1T025 290| Goto 240 ] ‘ ‘
240/ GOSUB 280 , 300 REM | & | ‘ ‘
2/50| INEX[T/T | [ | 310 'mAmDOMLY‘GmnsaATE coohotﬂnrss }
260/ NEXTM | et 320| R=1NT(RND*23)+1 | | || | |
270| coto 2410 \ 330| (C=1NT (RND=*39)+1 (el '
280| REM |SU/BROU|TINE | | 340 |'P I.,O:T; iCH‘A-HACTER ‘PEL!Ugs‘ 4/ HEFLECTIONS
290 REM [RANDOMLY $§NE¥ATE ICOORDINATES ;gg tggﬁgg-gacnpgéNé gg?:%MéQRSlM)
R=I/NT (|RIND (1) # )+ | | | —R, — -
igg c=1ww§mnni1:-za:+1 ‘ 370| [LOCATE R,80-C:PRINT CHRS(M):
320| |REM PlLOT CHARACTER| + 3 REFLECTIONS 380| LOCATE 24-R,C:PRINT CHRS (M) ow|
330 q1=ma-n+cd° 3900| [RETURN | |
340/ Q2=40+R+(40-C)
3a0| Rac a0 (2a-n)4a0-c TI-99/4A
360| Q4=40» (24-R)+ —(ch) |
370| [POKE[SC+Q1,M: POKEC/S+Q1,J: POKESC+Q2,M 123 ggﬂ :**-;;;;;E';;;ﬁ;-'-:
:P.O‘EECS+°2'J 120 REM | # s % & % % % & & % & & & & & & & /& & &
s80| [PORKESCLQ3 ,M:POKEC/S+Q3, J: POKESC+Q4,M Ml 2 1 ) o el G e
S|POEIECISHA), = 1a0| REM = HOME COMPUTER MAGAZINE
SO0 BN 150| [REM | VERSION 4.[a.1] |
0 160 REM T|I BASIC [
1700 REM | [ [ ] |
| 100 M| x| |||l | (=l 1t 180 nsn‘\szr‘um [ ; [
110 ' ' ' 190| [RANDOMI ZE ol 1 '
120 200| CALL SCREEN(2) | |
130 21$ AlLL| CLEAR 2‘16\2
140 2|2 AlLIL| COLOR (2,16,72) | ||
150 \ 12/3'0| [RE !:wummtlum|kﬁrsloW'w TIHEN PFAF
1/6/0 | | 5 [BlLANK(S | || ‘s Il |
1710 | 2@% OR M=42 TO |32 |SITEP —-10 |
| |18lo | 250 OR| |1=1 |TO (2|5 | I
| [19)0 i| 2/60| GOsSuB 300 ‘ [ |
2000 9 270 NEXT I ||| . 1]
210 f | 2i80 EX|T M { | |
330 D) 30| Rem” SusmouTiNE L]
2 DI | | i SUBROUTIN|
,ig D|{| | ;shk EM HANDDMLXEGENEHATE coonnlharzs
msk X| P 320 ngdnr(nnnngqﬂq
2|6/ Y| [ 1 330| [C=1NT(RND*32)+
éﬁg 2 ' | [ zlale| [REM PlLO/T/ CHARACTER [PLUS @ REFLECTI
| 12/18l0 i ciHl | 1L | [ NS
| |2/alo +DhuCH‘ 1 | 3/5/0| [clALL VCHAR(R,C,M,1)
300 )|, CH [ ]| ; 3/60| [cALL |VICHAR (25-R,33—C,M,1)
| 3110 AEEEE [t | 370 cALL vcnﬂﬁ(ggss—c,u,:)
| 320 [ -\f- |3/8le| [cALL |VICHAR(25-R,C,M,1)
| 330 161 L [Hew | 3190/ RETURN Il \ =
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We now add the final stage to this program. A slope
to draw theline is determined in lines 370 and 380. The
TI-99/4A

loop in line 400 causes the line to continue drawing for
15 characters. Lines 410 and 420 add the slope values

to the current position of the line, to continue its path.

Linear Kaleidoscope

, and

£

Two FOR-NEXT loops in this program control the
action. The first (outer loop) starts in line 240

determines whether an asterisk or a space is to be plot-
ted. The second (inner) loop starts in line 250 and dic-
tates the number of characters plotted. These two loops

Little Stars
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will first plot 25 asterisks, then 25 blanks, then 25 more
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Little Stars

Two FOR-NEXT loops control the asterisk plotting. The
first loop, in line 220, determines whether the character
to be placed on the screen is an asterisk or a space. The
second loop repeats 25 times, printing a set of asterisks
with each pass. Line 240 branches to a subroutine that
places the characters on the screen. In this subroutine,
two random numbers are selected in lines 300 and 310.
These two numbers tell the computer where to place
the first character on the screen.

Color Kaleidoscope

This program is the next step in the evolution of the
Kaliedo Computer. The asterisks have been replaced
with colored shapes.

Linear Kaleidoscope

The first outer loop in line 250 changes the color with
each pass. Line 280 starts two inner loops, which con-
trol the number of lines drawn, and the character used
for drawing. Lines 300 and 310 select a starting point
for the line. This is where the first character of the line
will be drawn. Lines 330, 340, and 350 select a slope
for the line.

100]| JREM # & & % & & % & & & & &/ & & & & & & &

110 REM = COLOR .

120 REM |« KALEIDOSCOPE »

130 REM R R R R R R R AR R R R R R R R

140| REM BY MELODY COVINGTON

150| REM AND THE HCM STAFF

160 REM HOME COMPUTER MAGAZINE

170/ REM VERSION 4.4.1

180| REM C—64 BASIC

190| REM

200 PRINTCHRS (147) :5C=1023:C5=55295

210/ REM ASSIGN COLORS FOR EXTENDED BACK
GROUND COLOR MODE

2/20| POKIE53265,PEEK (/53265)0R64:POKES53282
,/7 :/POKE53284/,10: POKE53283,3

230 POKE53280,0:POKES53281,0

2/40| REM THESE LOOPS PLACE 25 SETS OF EA
ClH COLOR COMBO

250/ REM J DETERMINES COLOR OF CHARACTER

260/ FORJ=2TO16:FORL=1TO3

270| REM M DETERMINES THE BACKGROUND CO|L
OR |[FOR EACH ASTERISK

280/ oNLGOTO 290, 300, 310

290 FORM=106TO32STEP—74:GOTO 320

300/ FORM=170TO32STEP-138:GOTO 320

310| FORM=234TO32STEP-202

320| FORI=1TO25

330| GosuB 380

340| INEXTI

350 [NEXTM

360 NEXTL:NEXTJ

370/ GOTO 260

380| REM SUBROUTINE

390/ REM RANDOMLY GENERATE COORDINATES

400 R=INT(RND(1)=12)+1

410 [C=1NT (RND (1) *20)+1

420| REM PLOT CHARACTER + 3 REFLECTIONS

430| Q1=40=+R+C

440 Q2=40+R+(40-C)

450| Q3=40+(24—R)+C

460 Q4=40+(24—-R)+(40-C)

470| POKESC+Q1,M: POKECS+Q1,J:POKESC+Q2, M
:POKECS+Q2,J

480| POKESC+Q3,M: POKECS+Q3,J:POKESC+Q4 , M
:POKECS+Q4,7J

490| RETURN m
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At far left is a representative screen photo of the Little
Stars program. The photo at near left shows what can
result from the Color Kaleidoscope routine.

= e STV == a VIC =

Little Stars

Two FOR-NEXT loops control the program. The first of
these is in line 210. This loop controls whether the
character to be placed on the screen is an asterisk or
a space. The second loop causes 15 of those characters
to be plotted. The routine that places the characters on
the screen is quite easy: Two random numbers are
selected in lines 230 and 240. Lines 250 and 260
calculate the screen address offset for the first character,
based on the pair of coordinates. Four characters are
then poked onto the screen in lines 270 through 300
using the mirror technique.

Color Kaleidoscope

This program is the next step in the evolution of the
Kaleido Computer. The asterisks have been replaced
with colored shapes. This version of the program is hard-
ly different from Little Stars, except for lines 190, 370,
380, and 390.

TI-99/4A

10010] RIEM| [aia|a|aleiniala|wie|o|eleleinlseiels]s

110 REM LINEAR "

120)| REM » KALEIDOSCOPE "

130 [REM # = & % & & & & & & & /& & # # & & & & #

140 REM BY MELODY COVINGTON

150 REM HOME COMPUTER MAGAIZINE

16@ REM VIE[RISIION| (4]./4].1

170, REM T 1| BAS|IIC

180| REM

19/0| CALL CLEAR

200| CALL SCREEN(2)

210 REM ASSIGNS COLORS

220| cALL coLoRr (14,8, 8)

2300 CALL COLOR([13/5.12)

240l CALL COLOR((12,4,63)

250 REM REDEFINE |ICHARACTERS

260 CALL CHAR(120,"33CC33CC33CcCc33cc”)

270/ CALL CHAR/(128,“0A466FFF99FFF6620")

280 REM LOOP FOR [DIFFERENT CO|LORS

290| FOR A=136 TO 120 STEP -8

3PG RANDOMI ZE il |

31@| REM LOOP TO CONTROL NUMBER OF LINE
S DRAWN

320 FOR D=1 TO 10

33@| REM RANDOMLY |[SEELECTS BEG|INNING COO
RDINATES

340 R=(RND=#24)+1

350| [c=(RND*32)+1

360| REM RANDOMLY SELECTS SLOPE

370 E=(2«RND)

380| [F=(2+RND)

390 REM LOOP TO COMPUTE COORDINATES OF
THIE| [LIIINE

a00| FoR G=1 To 15

410| R=(R+E)

a20| c=(c+F)

430 REM SITIOP|S| |ILIIIN|IE| |AIT 'EDGI!E} ©O|F| |THH|E| |[SICRIE
EN

aap| [IF rR>2a8 THEN 540

450| |IF C>32 THEN 540

ago| [IF R<1 THEN 540

a70| [IF c<1 THEN 540

480 REM DRAW LINE| PLUS 3 REFLECT/IONS

a90| cALL VCHAR(R,C,A,1)

500 CALL VCHAR|(R,|33—C,A,1)

51@| ICALL VCHAR|(/25-R,Cl|, A, 1)

520@| ICALL VCHAR|(|25-R,33-C,A,1)

5300| NEXT G

54@) INEXT D

550 INEXT A

560 REM FOR DELAY

570/ [FOR M=1 10 1000

5 INEXT M

590/ koTo 190 [Hew |
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Little Stars

Applesoft BASIC has many built-in graphics com-
mands. This program makes use of the PRINT statement,
the VTAB, and the HTAB commands to display graphics
on the screen. The first (outer) loop begins in line 210.
This loop decides whether an asterisk or a space is
printed. Lines 220 and 230 check the value of X. If X is
set to 1, then an asterisk is printed—otherwise a space
is printed. The next loop (inner) controls the number
of characters printed to the screen. In this case 25
asterisks will be printed, then 25 spaces, then 25 more
asterisks, and so on.

The VTAB and HTAB commands are used to position
the print statement on the screen. The algorithm is the
same as the one used on other systems, except the com-
mands have changed.

Color Kaleidoscope

In this program we decided to make use of Apple's
low resolution graphics screen, which perfectly fits this
application. We want to plot little boxes of color all over
the screen. Line 200 selects this mode. The short routine
in lines 220 through 250 clears out the bottom of the
low-res screen.

Linear Kaleidoscope

This program also uses the low resolution graphics
screen. It plots a low-res line across the screen, and
mirrors it in all four corners. The result is well worth
the short amount of time it takes to key in. Of course,
the real beauty of this program is its simplicity—the line-
drawing algorithm couldn’t be any easier to implement.

Lines 340 and 350 select two random numbers to be
the horizontal and vertical slope for the line, and deter-
mine the direction of travel. In the loop that starts in
line 370, the two slope values are added to the current
position of the line. This process is repeated either 15
times or until the line runs into the side of the screen.

Cassette BASIC, BASICA, Cartridge BASIC

Little Stars

This program displays its graphics with the simple
PRINT statement. The printing location is handled with
the LOCATE statement, which lets you position the
cursor at any location on the screen. Because Text mode
is used, all 16 colors are available, even with Cassette
BASIC.

Color Kaleidoscope

Only one line was added and one line changed to turn
Little Stars into Color Kaleidoscope. Line 260 is new—
it changes the color of the characters being printed. Line
250 was modified to print either a solid block or a space.
The rest of the program remains the same.

Linear Kaleidoscope

This program is computer graphics at its best. The
code is so elegantly simple, yet it yields a spectacular
result. There are two primary loops in this program. The
first loop, which startsin line 270, controls the number
of lines drawn before clearing the screen to start over.
The second (inner) loop controls the length of the lines.
A line will continue to a length of 20 characters, unless
it reaches the side of the screen first. If that happens,
then the line will terminate, and the next line will start.

HCM
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by W.K. Balthrop
HCM Staff

Captured by your computer,
you wind up exploring
its inner workings.

[Editor’s Note: In the August issue of Home
Computer Magazine we featured ‘‘The Boolean
Brain’’ for the IBM PCjr and Apple II family.
We bring it back this month for those readers
with TI-99/4A and Commodore 64 computers.]

aclose. Youreach to turn off the computer—but it’s

not through playing! Suddenly, before your hand
can touch the switch, the screen flashes brightred. Then
the message CPU Emor appears briefly and vanishes,
leaving the screen totally blank.

What has happened? Has your computer died?
You pounce on the keyboard, hoping to save your
system before it's too late. Instead, a tingling surge of
electricity grabs and holds your arms fast. With horror,
you realize something is pulling you in, in . . .

This must be a nightmare you think. But when
you open your eyes, there's a new shock awaiting: You
are in a strange, brightly lit room—a room that
looks remarkably like the inside of a computer. Thus,
stranded in the Keyboard Room, you suddenly recall
the message about a CPU failure. Perhaps if you can
make it to a room with the Central Processing Unit, you
can fix the problem and get out of your silicon cell.

The Program

The Boolean Brain program is a combined adventure
game and “logical” learning experience. Your goal is
to find the computer's CPU. To do this, you will have
to open the locked doors of each room, and gain access
to other rooms. Each door is secured with a logic lock.

As the game begins, you start out in the Keyboard
Room. Here you will see a three-dimensional picture on
the screen of three of the four walls, In each wall is a
door, and to the right of each door is a control panel.
On the wall in the center of the screen is one of four
letters which indicate the direction you are facing. To
move in any of the four directions, simply press either
E, W, N, or S. Closed doors are red, and when you try
to go through one you will be taken to another screen.
This screen will display the computer logic gates that
you must activate to open the door.

I t is late. Another night of blasting aliens draws to

*“This must be a nightmare you think.
But when you open your €eyes,
there’s a new shock awaiting . .."”

The two types of logic gates used in the lock look and
operate quite differently. The AND gate—with its left side
squared off—requires both of its inputs to be turned on
before it will pass its output. The OR gate—resembling
an arrow head—will pass its output when either of the
two inputs are turned on. The output of the first AND
and OR gates will feed the input of other AND and
OR gates. The logic paths that are turned on will
become green, and the lock will open when you have
succeeded in completing a logic path to the right side
of the screen.

On the left side of the screen are 10 input lines to the
five gates. To activate an input, you simply press the
number on the keyboard for the input line you desire.
You want to open a path with the fewest number of
inputs possible. The computer keeps track of how many
inputs you use throughout the game, so if you don’t
learn to be a ‘‘Boolean Brain,’’ you may not be able to
escape from the computer.

{One word of warning to those who venture carelessly:
There is one trap hidden in the game . . .beware bad
disk sectors.) HCM

Boolean Brain (TI-99/A)
Explanation of the Program
Line Nos.
100-170  Programn header.
180-250 Initialize program variables.
260-270 Input direction.
280310 Hit a bad disk sector.
320350 Go through open door.
360420 Display computer rooms.
430490  Display logic gates, and get input.
500-770 Gate control logic.
780-210 Found confrol room. End of game and
option to play again.
920 Subroutine to read the keyboard.
930-1310 Prograrn DATA.

For the Key-in listing see HCM PROGRAM LISTINGS Contents on page 93.

Boolean Brain (C-64)
Explanation of the Program
Line Nos.
100-170
180-220
230910

920-940
950-1190
1200-1610
1620-1970
1980-2340

2350-2420
2430-2470

Program header.

Initialize program variables.

Draw the computer rooms, and input
direction.

Check for an open door.

Draw the logic gates, and get input.

Gate confrol logic.

Subroutines to draw the gates.

Found the control room. End of game, and
option to play again.

Sound routines.

Program DATA.

For the Key-in listing see HCM PROGRAM LISTINGS Contents on page 93.

© Home Computer Magazine September, 1984 57



pression, their caps and uniforms spotless and

perfect in every detail. Their well-groomed
horses stand in formal posture. As a fine horse and its
rider glide through the obstacle course of high fences,
every movement is precise, deliberate, and subject to
judgement.

Stadium Jumping is an equestrian simulation game
in which you must ride your horse through a pre-
planned course and jump fences—preferably without
knocking down the poles or yourselfin the process. You
are scored on how many ‘‘faults’ you have. Each time
you knock down a pole you will receive four faults. A
perfect score is O, or no poles knocked down. If you fall
from your horse, you won't be able to get back on to
complete the course, and will have to start over again.
Here are the general rules of Stadium Jumping:

1. All fences must be jumped in the proper order.

Fences are numbered according to the order in which

they must be jumped.

2. All fences must be jumped in the correct direction.

A flag is posted on the side of every fence and, in some

systems, this flag may be the sequence number itself.

You must jump the fence squarely, with the flag to

your horse's right.

3. Attempting to make the horse jump without a fence

will cause you to fall from your horse. Simply miss-

ing the fence will also cause you to fall.

4. If you fail to jump a fence and instead collide with

it, you will be faulted. You also run a high risk of

falling from your horse.

5. After you have jumped the last fence, your score

will be displayed.

6. You may run your horse around the screen as much

as you like without penalty.

Three Skill Levels

Three skill levels are available in this game. The first
requires only four jumps to complete around. You have
7 fences to jump on the second level, and the third level
has 11 fences and is for masters only.

Horse’s Point Of View

Only two keys on the keyboard, or two directions on
the joystick, turn the horse. When you press the right
button or pull the joystick right, the horse will turn to

58 ©@ Home Computer Magazine September, 1984

T his is no rodeo. Riders sit erect and without ex-

by Kent and Kathy Gemmel
and the HCM Staff

This BASIC program captures
an age-old sport in a
simple simulation game.

its right, meaning, as the horse sees right. If the horse
is heading down toward the bottom of the screen, the
horse’s right will be your left. This may seem confus-
ing at first, but after you have played a few games it will
come as second nature.

' =

When the game begins, your horse will be in the up-
per left corner of the screen. To start him off, press K
for Kick whether you are using the keyboard or a
joystick. The horse will start running, and will not stop
until the game is over.

KEYBOARD ACTION

st e e Turn horse to its left.
Dt Turn horse to its right.

A A e R v A Make horse jump.
it Kick horse to start the course.
JOYSTICK ACTION

STICK LEET. . ..v; Turn horse to its left.
STICK RIGHT........ Turn horse to its right.
FIRE BUTTON.....Make horse jump.

Stadium Jumping (TI-99/4A)

Explanation of the Program
Line Nos.
100-180
190-290

Program header.

Initialization.

Input skill level.

Get ?mphics shapes and color assignments.
Pisplw initial arena and fences for each skill
evel.

Start of game. Wait for K to be pressed.
Scan keyboard, check for a jump.

Check for a direction change.

Change direction and horse shape routines.

Routine for fouls.

Rider has fallen.

Routine to jump the horse.

Finished round.

Option to play again.

Input new level, start new game.

Routine to print without scrolling.

gcrgplﬁcs character and color assignment

a.

530-1780

1790-1910
1920-2000
2010-2180
2190-2460
2470-2740
2750-2880
2890-3380
3390-3580
3590-3700
3710-3820
3830-3870
3880-3910

For the Key-in listing see HCM PROGRAM LISTINGS Contents on page 93.

———-_-——F EI j}' ==

Once you have selected one of the three skill levels,
the arena will appear on the screen, with your horse
waiting in the upper left corner. To start the horse, press
any key—the horse will continue across the arena by
itself.

Turn the horse by using the left and right cursor con-
trol keys. Once you hear the beep, you can let go of the
key. However, the horse may not turn instantly, because



Shil

the program will
still have to go
through its paces
before it can update
the horse's shape
and direction.

If you prefer to
play the game with-
out sound effects,

- press (F1) on the PC,
and (Fn)(1) on the PCjr. Pressing this key again will turn
the sound effects back on.

KEY ACTION

Line Nos.
100-190
200-330

1050-1070
1080-1180
1190-1260
1270-1390
1400-1420
1430-1710
1720-1740
1750-1770
1780-1790

1800-1810
1820

Stadium Jumping (Apple II Family)
Explanation of the Program

Program header.

Initialize program and save machine code
routines to memory.

Input options.

Get skill level.

Set up initial arena and display fences
for each level. Branch to display fences.
Start game. Wait for K to be pressed.
Read keyboard and joystick.

Routines to turn the horse.

Foul routine.

Rider has fallen.

Routine to jump the horse.

Round complete.

Option to play again.

Display number of fouls on the high-res
screen.

Display a flashing border on the screen.
Display the current number of gates
completed.

LEFT Cursor........ Turn horse to the left.
RIGHT Cursor..... Turn horse to the right.

............ Make horse jump.
veirenn TUIN sOund off or on.
.............. Kick horse to start game.

Stadium Jumping (IBM PC/PCjr)
Explanation of the Program

Line Nos.

100-200 Program header.

210-350 Initialize program graphics and variables.
360-370 Get skill level. Branch to display arena.

380 Wait for a key to be pressed. Start the game.
390-420 Main control loop.

430-460 Interrupt routines.

470-670 Routine to display the three arenas.
680-1010 Routine to jump the horse.

1020-1140 Routine to turn the horse.

**NOTE: A word of caution to anyone who may want to rese-
quence this program in the future: A machine language routine
is in use which restores DATA statements to a particular line
number so that they can be read again. This routine is called
RESTR, and it starts at address 2138. If you resequence this pro-
gram, you will need to change any line references where CALL
RESTR is used. The value passed in the routine is the line
number containing the DATA statement being tested.

For the Key-in listing see HCM PROGRAM LISTINGS Contents on page 93.

G-

When the arena is first displayed, your horse will be
waiting in the upper left corner of the screen. To start
the game and make your horse enter the arena, press
K to kick the horse. Once the horse starts moving, it will

1150-1250 Move horse and check for collisions.

1260-1330 Checktoseeifjump wentoverthe rightfence.

1340-1350 Foul.

1360-1390 Rider has fallen.

1400-1410 Option to play again.

1420-1440 Round has been completed.

1450 Subroutine to read the keyboard.

1460 Get information for the skill level from the
data statements.

1470-1510 DATA for fences.

For the Key-in listing see HCM PROGRAM LISTINGS Contents on page 93.

2 |
ﬂF

The Apple version of Stadium Jumping has an added
feature not found in the other versions: While playing
the game, you can change the speed of the horse by
pressing keys 1 through 5.

KEY ACTION

LEFT Cursor........ Turn horse to its left.
RIGHT Cursor......Turn horse to its right.

SPACE BAR.......... Make the horse jump.

R A I e St Kick horse to start the game.

1 through 5........ Change horse's speed.
Default=2.

JOYSTICK ACTION

Stick left............. Turn horse left.

Stick right............ Turn horse right.

Fire button.......... Make horse jump.

not stop until the end of the round.

ACTION

......Tum horse to its left.

Tumn horse to its right.

Make the horse jump.

Kick the horse to start the round.

ACTION
.............. Tum horse to its left.

stick right.,.......... Turn horse to its right.
Fire button.......... Make the horse jump.

1360-1470

1480-1680
1690-2010
2020-2120
2130-2180
2190-2270

Stadium Jumping (C-64)
Explanation of the Program

Program header.

Title screen.

Get skill level.

Define graphics characters.

Draw arena and fences.

Start game. Wait for K to be pressed.
Read keyboard and joystick.

Update position pointers and character
shape.

Crash routines. Do faults.

Jump routine.

End of the round. Option to play again.
Enter level for a new game.

Graphics data for character shapes.

For the Key-in listing see HCM PROGRAM LISTINGS Contents on page 93.

© Home Computer Magazine September, 1984




M ARK

ET

Shouts arise everywhere from the boisterous—even frantic—crowd.
Many wave small sheets of paper, others yell into telephones
as the numbers change on the lighted board.
This is the world of profit and loss—the instant buy and sell
decisions that amass paper fortunes and shatter dreams . . .
Could you survive here?

by Brian Lee

and the HCM Staff
N Sit down to a real investment—
your computer—and put your

market skills to the test. Market
Madness is a game that simulates
stock transactions for six companies.
Up to ten people can play at one time,
each with their own personal
portfolio. Each player begins the
game with $5000 cash. and one turn
is the equivalent of one week of time.
The game can last from two to 999
weeks. Players can buy and sell
stock from the exchange, at
exchange rates, or they can buy and
sell to each other, setting their own
prices. There is even a bank that will
loan you money, if you're not a bad
credit risk.

Playing The Game

The main game screen.displays the

stock prices and a menu for the first

player. The stock price section of the

screen includes the names of the

stocks, their current value, and the
number of shares of each stock you currently own. The
menu at the bottom of the screen lists six options, which
can be selected by typing the first letter of the desired
option:

B)uy S)ell
Trade Lyoan
N)ext P)ortfolio

B)uy Stocks

This option lets you purchase stocks at the going rate
displayed on the screen. The first prompt will ask you
which stock you wish to buy. Enter a number from 1
through 6 to indicate the desired stock. The only time
you will not be allowed to buy a stock under any
circumstances is when the company is bankrupt. (See
the section on bankruptcy). The second prompt will ask
you how many shares you wish to buy. If you have
enough money to make the purchase, the message
TRANSACTION COMPLETE will be displayed.

Any time you are prompted to enter a number, you
can also type O (zero) and return to the menu screen.
At that point, you may notice that there was more
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money deducted from your account than what you
should have paid for the stock. This extra charge is the
broker’s fee. The only time you don’t have to pay a
broker’s fee for exchanging stocks is when trading with
other players or cashing in stocks at the bank.

S)ell Stocks

This option works the same as the Buy Stocks option.
You are prompted for the stock you wish to sell; if the
company is bankrupt or if you don’t own any of that
stock, you will not be able to sell it. If you-can sell
the stock, then you are asked for the number of shares
you wish to sell. You can enter all or part of your
holdings in that stock, but of course, you can’t sell more
shares than you own. The money from the sale, minus
the broker's commission, is then transferred to your
cash assets.

T)rade Stocks

This option takes you to another menu screen where
you can select one of three options:




—i “hC4

1. Trade to another player.
2. Trade for another stock.
3. Cash shares into the bank.

—1. Trade to another player.

If you are the only player in the game you can’t use
this option. After selecting the trade option you will be
asked to choose someone to trade with. Sorry, you can't
trade with yourself. After selecting someone to trade
with, you will be asked if you want to sell to that
person, or buy from that person. When trading stock,
players can set their own price for it, within certain
limits. The price can’t exceed twice the market value,
or be less than one half the market value. After the seller
enters a price for the stock, the buyer will be asked
whether he or she agrees with the transaction. The
players then bargain, and if they don't agree, they are
taken back to the main menu.

—2. Trade for another stock.

In this option, you will be able to trade stock you cur-
rently own for any other stock straight across, as long
as the company is not bankrupt.

When trading stock, the value of the stock you trade
will notalways be evenly divisible by the cost per share
of the stock you want to receive. Thus, any money left
over from the trade will be transferred to your cash
assets. You must always trade enough stock to receive
at least one share of the new stock.

““The old adage holds true: buy low
and sell high. However, this practice is
not without its price.”’

—3. Cashing into the bank.

You may sell your stock to the bank once per turn.
You will be asked to enter the name of the stock you
want to cash in, and the number of shares you wish to
sell. The bank will then make an offer on the stock which
may be a little higher or lower than its market value.
If you decline the offer, then the program will return to
the trading menu screen. If you accept the offer, the
money you receive will be added to your cash assets.

L)oans

Selecting this option takes you to another menu
screen where you can select one of four options:

1. Take out a loan

2. Pay back a loan

3. Compound interest on a future loan
4. Main menu (Apple and C-64)

0. Main Menu (TI and IBM)

—1. Take out a loan

If you select this option, you will be prompted for the
amount you wish to borrow. You can’t borrow more
than your credit limit, which is calculated to be your
total net worth or $5000, whichever is greater. If your
credit limit is $5000, and you already have a loan out
for $4000, then you would only be eligible to borrow
another $1000. You will never have a credit limit below
$5000, and are not penalized if your total net worth
(credit limit) drops below your current loan balance.
This simply means that you will not be able to take out
any more loans until your credit limit once again ex-
ceeds your loan balance.

Each week during the game you will have to pay

interest on the balance of your loan. The interest you
pay is automatically deducted from your cash assets
at the end of the week. If you don't have any cash assets,
the interest will be tacked on to yourloan balance. This
is the only instance in which your loan balance can be
increased above your credit limit. No automatic
payments are made on your loan balance; however, it
is in your best interest to pay off your loans as soon as
possible. Your outstanding loans will be deducted from
your net worth at the end of the game when the scores
are displayed.

—2. Pay back a loan

If you are not in debt when you select this option,
you will be advised that you do not owe any money.
Otherwise, you will be asked for the amount you wish
to repay. You can only use your cash on hand or cash
assets to pay back a loan. If you overpay your debt, on-
ly the amount you owed will be deducted from your cash
assets. This is a handy feature for those who may be
a little overzealous to cancel their debts. .

—3. Compound interest on a future loan.

This option lets you calculate how much interest must
be paid on a loan for the remaining weeks in the game.
The calculation assumes that you intend to keep the
loan at its present balance for the duration of the game.
You will not be taking out a loan with this option—it is
meant as a calculator only, to estimate future interest
payments.

N)ext

This option from
the main menu ter-
minates your turn,
but you will get one
chance to back out
first and continue
your turn. When
your turn is over, it
will become the
next player’s turn; if
you are the last
player in the round, then it will also be the end of the
week, and the first player’s turn will occur next, start-
ing a new week.

P)ortfolio

The Portfolio screen displays a player's current finan-
cial status. Included in the display are the current
market price, the number of shares invested, and the
net worth of your investment in each stock. Also
displayed are your current cash assets, total investment
worth, loan balance, and total net worth. Your total net
worth is actually your cash assets plus the value of your
investments, minus any loans you may have. This value
is used to adjust your credit limit when you apply for
a loan.

There are two ways to display the Portfolio screen.
If you press P while at the main menu, the Portfolio
screen will be displayed. To return to the main
menu, press either [RETURN] or [ENTER], depending on
your system.

Whenever you buy or sell stock directly with the
market, the Portfolio screen will be displayed after
a successful transaction. If you have a TI or IBM
computer, you may return to the main menu by pres-
sing [ENTER]. On the Apple and C-64 you will get a
prompt saying ANOTHER TRANSACTION (Y/N)?. If you
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enter Y to this prompt, you will be taken back to the
menu screen. If you enter N your turn will end, and the
next player's turn will start.

The Smart Marketeer

After playing the game for awhile you may notice a
pattern or trend for certain stocks. The program is
written to simulate real market situations as closely as
possible. Stocks generally do not wildly fluctuate back
and forth at random—they generally exhibit short term
trends.

The two important influences in the program are the
general trend adjustment. and the activity adjustment.
The general trend indicates in which direction the stock
is likely to move (up or down). All trends have a life span
of four weeks. After four weeks, a stock’s trend will take
on totally new random values.

The activity factor indicates the fluctuation of a stock
(how much it will change each week). The most any
stock can change in one week is 20 points (or $20 in
value).

Stock Splits

When a stock reaches a value of more than $150, the
stock will split. This means that the value of the stock
will be cut in half, and you will receive double the
number of shares for that stock. You will lose nothing
in value when this happens—in fact. it's to your
advantage that it does happen every once in a while.
Because the stocks are limited to how much they can

fluctuate, expensive stocks do not make very much
profit. If you have 10 shares of a stock worth $150 per
share, you would have $1500 invested.

If that stock went up $10 per share, your $1500 in-
vestment would earn you $100 in profit. However, if you
had 10 shares of a stock worth $20, your investment
would only be $200. Then if the stock went up $10, you
would make $100 in profit on a $200 investment.

Bankruptcy

Occasionally a company will go bankrupt. This hap-
pens when a stock’s value reaches $0 (zero dollars). If
you have any shares in a company at the time it goes
bankrupt, they will be lost and your holding in the stock
will be reset to zero shares. When a company is
bankrupt you can’t buy or sell its stock. It may recover
from bankruptcy, but you will not get back those shares
lost when bankruptcy occurred.

Strategy

The old adage holds true: buy low, sell high. However,
this practice is not without its price. Keep in mind that
stocks with a value of $20 or less could conceivably go
bankrupt in only one week. There is a good chance that
you could lose everything you invested in such a stock.
When investing in speculative stock it is a good idea to
diversify your investments. (Don’t put all your eggs in
one basket.) Then, if one stock goes under, you will still
have several other investments to keep you going.

Market Madness (Apple II Family)
Explanation of the Program

Line Nos.
100-170
180-290
300-600
610-710
720-810
820-920
@30-1370
1380-1480
1490-1610
1620-1730
1740-1820

Program header.

Initialize program.

Display the main menu.

Buy stock routine.

Sell stock routine.

Main menu for trading.

Trading with other players.
Cash stock into the bank.

Trade for another stock.

Main menu for loans.

Take out a loan with the bank.
1830-1930 Pay back a loan.

1940-2020 Calculate interest on a loan.
2030-2070 Routine for the Next option.
2080-2300 Display the portfolio. .
2310 Routine for the continue prompt.
2320-2350 Update for end of the week.
2360-2500 End of the game routine.
2510-2550 Routine to PEEK the keyboard.

For the Key-in listing see HCM PROGRAM LISTINGS Contents on page 93.

Market Madness (C-64)

Explanation of the Program
Line Nos.
100-160
170-360
370-820
830-970
980-1110
1120-1240
1250-1820
1830-1970
1980-2130
2140-2260
2270-2360
2370-2520
2530-2640
2650-2690
2700-2980
2990-3200
3210-3330
3340-3740

Program header.

Initialize program.

Main game menu.

Buy stock routine.

Sell stock routine.

Main menu for trading.

Trade with other players.

Cash stock into the bank.

Trade for another stock.

Main menu for loans.

Take out a loan from the bank.

Pay back a loan to the bank.
Calculate interest on a loan.

Routine for the Next option.

Display portfolio.

End of turn, week, and game routines.
Cursor routine—products rotating cursor.
Display instructions.

Market Madness (IBM PC/PCjr)
Explanation of the Program

Line Nos.
100-190
200-290
300-320
330-400
410470
480-860
870-980
990-1080
1090-1190
1200-1270
1280-1460
1470-1540
1550-1640
1650-1710
1720-1780
1790-1820

Program header.

Initialize the program.

Main game menu.

Buy stocks routine.

Main menu for trading.
Trade with other players.
Trade for another stock.

Cash into bank.

Next turn.

Sell stocks routine.

Routines for the loans section.
Display the portfolio.

End of the game.

Keyboard routines.

Display the main game menu screen.
Program data.

For the Key-in listing see HCM PROGRAM LISTINGS Contents on page 93.

Market Madness (TI-99/4A)
Explanation of the Program

Line Nos.

Line Nos.

100-180  Program header.

190-290  Initialize the program.

300-310 Main control loop for main menu screen.
320410 Buy and sell stock.

420450 Trading main menu.

460-780 Trade with other plavers.
790-870 Trade for another stock.

880-960  Cash into bank.

970-990 Loans main menu

1000-1030 Borrow from the bank.
1040-1100 Pay back loan.

1110-1140 Interest calculation.

1150-1280 End of turn, and week routines.
1290-1320 Display Portfolio screen.
1330-1390 End of the game.

1400-1450 Display main menu screen.
1460 Key input subroutine.

1470 Routine to clear part of the screen.
1480 Image format.

1490 Game data.

1500-1510 Time delay subroutine.

For the Key-in listing see HCM PROGRAM LISTINGS Contents on page 93.
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Fach month we publish items of interest and
news of recently or soon-to-be released computer
products. Our publication of information from
manufacturers of computers, peripherals, software,
and accessories is not to be construed as product
endorsement. Prices quoted are the manufacturers’
suggested retail prices and are subject to change.

Send press releases to:

Product News Editor
Home Computer Magazine

1500 Valley River Drive., Suite 250

Eugene, OR 97401
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A Touch of Glass

Kit Converts Monitors to Touch Screens

Interaction Systems, Inc.
has announced a digitized
X-Y Touch Sensor for Sony-
type CRTs and monitors.
Designated the TK-2000
Series Kits, the units
provide an X-Y coordinate
output with 100 part resolu-

tion when a person touches |

the tempered glass face-
plate. Output is through
an RS232 serial port. The
Digitized X-Y Touch
Sensor is available in 12,
Interaction Systems, Inc.

24 Munroe St.

Newtonville, MA. 02160
(617) 964-5300

15, and 19 inch sizes starting
at $660.
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More Utility from Your TI

Three New Assembly Language Programs for the TI-99/4A

Three high-speed assem-
bly language programs
were released by StarSoft
for the TI-99/4A. Microkey
provides ten user-defined
function keys in TIBASIC or
Extended BASIC. Each of
ten control keys may be
assigned a 28-character
string consisting of a BASIC
command that will be auto-
matically entered when
the corresponding key is
pressed. Microkey’s list
price is $19.95. Nibbler is a
fast sector-by-sector disk
copier and formatter. It
StarSoft
601 Alleghany St.
Blacksburg, VA. 24060

contains options to copy
only certain sectors, to
write to a different sector
number than the one read
from, and to format the
destination disk. Nibbler's
list price is also $19.95. Un-
protector allows the user to
“unprotect” protected TI
Extended BASIC programs
while in memory. This
allows users to backup and
edit protected programs,
and to transfer protected
programs from tape to disk.
Unprotector lists for $14.95.

Increasing Your Power

Expanding Memory, I/O, & Disk Storage on TI Systems

Myarc, Inc. has released
their newly developed
MPES/50 systems. The
MPES/50 System is a mini
peripheral expansion sys-
tem for the TI-99/4A, with
32K bytes of expansion
memory, an RS232 serial
port and parallel I/O port, a
floppy disk controller, and a
double-density, single-sided
disk drive. It retails for $595.

A two drive model, the
MPES/50-2, comes equipped
Myarc, Inc.

P.O. Box 140
Basking Ridge, NJ 07920
(201) 766-1700

Extensions for the Home Accountant
Popular Financial Software Comes to Mac & Junior

The best-selling program
The Home Accountant by

Continental Software is
now available for the IBM
PCjr and the Apple Macin-
tosh. On the PCjr, the pro-
gram tracks up to five
checkbooks, all cash and
credit card transactions,
and up to 100 budget cate-
gories. It will also print
checks and a variety of

reports. The Home Accoun- |

tant jr costs $74.95. On the
Macintosh, the program will
track any number of check-
Continental Software

11223 South Hindry Ave.
Los Angeles, CA. 90045
(213) 417-8031
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Tiny Turtles

Cassette-Based LOGO for Bare-Bones 99/4A

Microcomputers Soft-
ware has announced TINY
LOGO on cassette for the
TI-99/4A. No extra memory
is required. Like bigger
versions of LOGO, TINY
LOGO uses turtle graphics
to teach principles of pro-
gramming. The software
Microcomputers Software
34 Maple Ave.

Armonk, NY. 10504
(914) 273-6480

o o o
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with two double-density,
single-sided disk drives. It
retails for $785. A double-
sided drive option is available
for an additional $50. For
cassette memory storage
systems, the MPES/50-RPM
comes with all of the above
except the disk controller
and drive. This system can
be upgraded later to full
MPES/S0 capability. It retails
for $299.

book accounts, record 25
monthly automatic trans-
actions, flag tax items, and
enter monthly budgets for
assets, credit cards,
liabilities, income, and
expense categories. It in-
cludes a financial calculations
module which allows the
user to calculate loans or
determine the future value
of a specific monthly invest-
ment. The Home Accoun-
tant for the Macintosh
costs $99.95.

package comes with a
32-page instruction booklet
featuring samples of simple
and recursive procedures
and a summary of TINY
LOGO terminology. It is
priced at $19.95. Versions
for other home computers
will soon be released.
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A Guide Ilc You Through

A Book for the Portable Apple

Bantam Books has
published The Apple lic
Book by Bill O'Brien. Written
for new Apple llc computer
buyers and experienced
Apple users, the bock
answers users' qguestions
Bantam Books
666 Fifth Ave.

New York, NY. 10103
(212) 765-6500
L

o
0.0 20

L)
2,

about compatibility,

figuring the system, and
adding peripherals. It also |
includes information on DOS
3.3 and the new ProDOS.
IS

The paperback book
priced at $12.95.
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Muppet-Friendly Keyboards for Kids
Apple/Commodore Accessory Simulates School Desk

Children age three and
up can learn letters,
numbers, and colors with
the assistance of the
Muppets, featured on
Muppet Learning Keys, Kids'
Computer Keyboard.
Developed by Koala
Technologies Corp., the
keyboard simulates the con-
tents of a child's school desk
to help children learn basic
skills. The 14" x 15" three-
pound keyboard connects to
a computer display screen
through the paddie port on
the Apple lle or lic, or the
joystick port on the Com-
modore 64. Each section
of the desk— penmanship
slate, paint set, arithmetic
exercise book, etc.—can be
activated by the touch of a
child's finger. Miss Piggy,
Koala Technologies Corp.
3100 Patrick Henry Drive
Santa Clara, CA. 85052-8100
(408) 986-8866

Gonzo, Fozzy Bear, and
Kermit help provide instruc-
tion. Muppet Learning Keys
is priced at $79.95.

L)
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Software Explosion from Great Lakes

Games and Graphing for TI Users

Super Bargraphs, Lunar
Cavern, and Funhaus are
three new programs for the
TI-99/4A released by Great
Lakes Software. Super
Bargraphs features graphing
of up to 15 items at a time
with labels, automatic scale
adjustments, accuracy to
one pixel, printout capability,

Great Lakes Software
P.O. Box 241
Howell, Ml 48843

and more. It is available in
BASIC or Extended BASIC
versions, on cassette for
$14.95 and on disk for
$16.95. Lunar Cavern and
Funhaus are arcade-style
games for use with Ex-
tended BASIC, and are the
same prices as Super
Bargraphs.

See
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Take Stock of Your Investments

Portfolio Management Software for Home Machines

Basic Byte, Inc. has
introduced a portfolio
management system of
three volumes that work
independently. Stock
Management Vol. lis for the
investor's personal stock
portfolio. It allows the
instant update of current
value of up to 100 indi-
vidual stocks, calculates long
and short term capital gains
and losses, and records
dividends. Stock Manage-
ment Vol. | for the Com-
modore 64, VIC-20, and
Actari retails for $39.95. The
IBM PC version retails for
$59.95, and an Apple ver-
sion is forthcoming.

Options Management Vol.
Il is for the speculative
Basic Byte, Inc.

P.O. Box 924
Southfield, MIl. 48037-0924
(313) 540-0655

options trader, and incor-
porates the record-keeping
features of Stock Manage-
ment Vol. | for use with an
options portfolio. It also
determines the fair market
values of any stock option
using the ‘“Black-Scholes"
model. It is available for
the C-64 for $39.95, and
versions for the IBM PC,
Apple, and Atari are in
the works.

Graphic Analysis Vol. lll,
scheduled for fall release
for the C-64, IBM PC, Apple,
and Atari computers, is

a graphics program de-
signed to track stock
market trends as well as
stock's

an individual
performance.
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Details Sketchy On Graphic Add-On 7
Drawing Tablet Hooks Up To All Popular Machines

Personal Peripherals, Inc.
has announced the release
of Super Sketch—a graphics
tablet with software
cartridge—and Super
Sketch Il, as well as four
applications software
packages for Super Sketch.
Super Sketch allows users
to create color graphics by
moving a stylus control
as they would a pencil
It is compatible with
the TI-99/4A and the
Commodore 64 and is priced
at $59.95. Super Sketchllis
physically similar to Super

Sketch, but it has different |
styling and "'a color scheme |

designed to blend with pro-
fessional environments."
It is compatible with Apple
Il and IBM PC and PCjr com-
puters. Its suggested retail
price is $79.95. The applica-
tions packages, for Com-

modore 64 computers, in- |
clude Super Music Box |

Personal Peripherals, Inc.
930 N. Beltline, Suite 120
Irving, TX. 75061

(214) 790-14490

($19.95) for composing and
performing music, Business
Presentor ($39.95) for
business-related graphics,
Master Home Planner
($49.95) for creating home
and commercial floor plans,
and Printer Utility ($29.95)
which allows print-out
capability for video graphics
created with Super Sketch.




Junior's Desk Gets Windows
Integrated Productivity & Adventure Packs for PCjr

The jr. Series (tm), a line of
software products for the
PCjr, has been released by
Oakwood Publishing. The
series currently includes jr.

DESK, an integrated
package with window
displays, for personal

finances and small business
operations; jr. FILE, a home
file management system;
jr. QUEST, a fantasy
Oakwood Publishing

P.O. Box 3934

Gardena, CA 90247

(213) 217-1323

o
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Learning With Robots

adventure game that

| teaches players how to use
| logic to enhance creative

-

-

problem-solving skills; and jr.
WORLD TRIATHLON, an
adventure tutorial with an
Olympics theme that tests
players' skills in typing, spell-
ing, and memory recall. Sug-
gested retail price for jr.
DESK is $99.95, and for the
other programs, $49.95.

£

Construction-Kit Game Teaches Digital Eléctronics

A robot construction kit
that teaches the basics of
digital electronics, and
develops logic and
hypothesis formulation skills
is the basis of Robot
Odyssey | by The Learning

| The program,

designing the circuitry and
chips for robots which will
help them get through
various levels of civilization.
aimed at
teenagers and young adults,
comes with tutorials to

Company. Players begin by @ assist players. It will be
falling into a futuristic available for $49.95 for
underground city in- the Apple 1l family of
habited by robots. The computers.
object is to escape by
The Learning Company
545 Middlefield Rd., Suite 170
Menlo Park, CA. 94025
(415) 328-5410

PeGeP

That's Entertainment!

Imagic Launches New Software Series

Imagic has launched four

new entertainment product |

lines—Fun with Experts,
Educational Simulations, Liv-
ing Literature, and Time
Travelers. The Fun with Ex-
perts series kicks off with
Crime and Punishment.
Players assume the role of
judge in sentencing of-
fenders for crimes. The
Educational Simulations
series that began with
Microsurgeon continues
with Injured Engine, where
the player is provided with
the technical information
Imagic

981 University Ave.

Los Gatos, CA. 95030
(408) 399-2200

%

and tools required to tune a
car engine. The first Living
Literature product brings
the recently published
Damiano trilogy into the
realm of an interactive
graphics adventure game.
The Time Travelers series
opens with Another Bow, a
Sherlock Holmes mystery
set in post-Victorian
England, and The Time
Machine, based on H.G.
Wells' science fiction story.
All five of these programs
will debut this fall at $34.95.

b %

news

More Storage for Junior

PCijr Gets Dual-Disk Controller

Legacy Technologies, Ltd.
has announced a two drive
controller for the IBM PCjr.
Legacy's new floppy disk
controller provides access
to two disks through
Junior's operating system.
Legacy Technologies, Ltd.
4817 North 56th St.

Lincoln, NE. 68504
1-800-228-7257

The cabling provided can
power one disk drive inside
Junior, and extend under the
cover to control a second
drive. The second drive can
be house inside a Legacy Il
or positioned alongside.

SLooe

For Those With All the Answers 7

Trivia Games for Home Computers

Trivia Mania, a new game
by Professional Software,
Inc., brings the current trivia
craze to Commodore 64,
Apple Il family, and IBM PC
and PCjr users. The game
consists of approximately
3,500 questions on diskette
and in printed form, in
three levels of difficulty
and in seven categories
Science and Technology,
Geography, History, Sports,
Films and Entertainment,
Famous People, and Nature
and Animals. Trivia Mania
retails for $39.95. Profes-
sional Software is develop-
ing a series of add-on
Professional Software, Inc.
51 Fremont St.

Needham, MA. 02194
(617) 494-52249

diskette packages for the
game entitled Super Sports
(tm), Movie Madness (tm),
What's in a Word (tm), and
Educational Learning Disket-
tes (tm).

e

Booking An Olympic Event

Game Activity Book Teaches The BASICs

Released just in time for
the Olympic Games, a new
book by Stephen Manes and
Paul Somerson provides

ready-to-key-in listings of

Olympic games and sideline
activities. Computer Olym:-
pics, published by Scholastic,
Inc., can be used with
TI-99/4A, IBM PC and PGjr,
Commodore 64 and VIC-20,
and Apple Il family com-
puters. Programs include
Toss the Javelin, Track and
Field Record Book, and
Bronze Medal Diver. The
paperback book retails
for $4.95.

Scholastic Inc.

730 Broadway

New York, NY. 10003
(212) 505-35496

T
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Cartoons and Kid Shows Go Floppy
Two Big-Name Titles from First Star

First Star Software's
licensing agreements wiill
bring MAD Magazine's car-
toon strip Spy vs. Spy and
the television classroom,
Romper Room to the home
computer this October.
Spy vs. Spy wil employ
animated graphics, and,
like the Romper Room pro-
grams, will be released
initially for the Cormmodore
First Star Software
18 East 41st St.

New York, NY. 10017
(212) 532-4666

64 and Apple Il family
computers. The first pro-
gram of the ROMPER
ROOM Little Learner (tm)
Series will be Romper
Room's | Love My Alphabet.
It will feature animations
demonstrating different
action words. The games
will retail for $34.95 for the
C-64 versions, and $39.95
for the Apple versions.

S

Tapes do the Teaching

Hands-On Learning Exercises for PCjr

FlipTrack Learning Sys-
tems has published a tutorial
on How to Operate the PCjr.
The self-paced tutorial is
designed to teach hands-
on computer operation
through two audic cas-
settes. The first cassette
guides users through start-
up procedures; keyboard
familiarization; BASIC pro-
gramming; and the PCjr's
color, sound, graphics,
FlipTrack Learning Systems
999 Main, Suite 200
Glen Ellyn, IL. 60137
(312) 790-1117

and mathematical capa-
bilities. The second cassette
details managing disk
storage and files with DOS;
using tree-structured direc-
tories; copying, renaming,
and erasing files; and batch
processing. An indexed
quick reference guide
accompanies the cassettes.
How to Operate the PCjr is
priced at $39.95.

LR R R

A Bigger Image for Apples

Wide-Carriage Printer Makes Debut

A wide carriage model of
the Imagewriter dot matrix
printer is now available from
Apple Computer. The Wide
Carriage Imagewriter is
suited for producing doc-
uments that require wide
paper such as spreadsheets,
forecasting models, bud-
gets, and data processing
reports. It accommodates a
range of paper sizes from

writer printsina 7 x 9 dot
matrix atarate of up to 120
characters per second. It
also features eight char-
acter fonts, and provides

three to 15 inches wide, and = variable resolution, pitch,
is compatible with Apple Il | and line spacing. This new
and Applelllcomputers. Like = Apple printer retails
the standard size model, for $749.
the Wide Carriage Image-
Apple Computer, Inc.
20525 Mariani Ave.
Cupertino, CA. 95014
(408) 996-1010

SR
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Make It Easy On Yourself

Word Processing & Utilities for the C-64

Educomp has announced
three new low-priced pro-
grams for the Commmodore
64—a word processor
and two utilities. The
Quickwriter Il has over 60
editing commands, and a
printer routine compatible
with every printer interface
and printer combination.

Power Plus adds over 40
new commands to the C-64,
making it easier to send disk
commands, write and debug
Educomp
2139 Newcastle Ave.
Cardiff, CA. 92007
(619) 942-3838

programs, and write code
in machine and assembly
languages. Menu-driven Disk
Pac can check all sectors
of a diskette for problems
without losing the disk-
ette's data. It can also
unscratch data files that
have been accidentally
scratched or erased. Both
Quickwriter Il and Power
Plus are priced at $19.95,
and the Disk Pac is priced
at $14.95.

TSR

PC Software in the Public Domain
New Directory Shows Where and How To Find It

A new directory from PC
Software Interest Group
lists hundreds of public
domain and user-supported
programs available for the
IBM PC and compatible com-
puters. The Directory of
Public Domain Software for
the IBM Personal Computer
is composed of programs
written by pecople who have
chosen not to market their
PC Software Interest Group

1556 Halford Ave. Suite 130S

Santa Clara, CA. 95051
(408) 730-9291

software. The directory
catalogs what programs are
available and where to get
them. It lists word process-
ing, communications, data
base, DOS and BASIC
utilities, games with color
graphics, Pascal, C and
assembly language pro-
grams, and more. The direc-
tory retails for $4.95.

GPO

Balancing a Checkbook Made Easy

Rocketman to the Rescue

A new program for the
TI-99/4A has been released
by Rocketman to assist
people who hate to balance
checkbooks. Rocketman Jr.
(cassette version) and
Rocketman Sr. (diskette
version) systematically input
all the information needed
for reconciliation. The pro-
gram provides a single
screen read-out, and com-
piles, displays, and com-
Rocketman
4104 San Pablo Dam Rd.

El Sobrante, CA. 94893
(415) 222-1626

pares all data. Entries
can be corrected until
DIFFERENCE =0, indicating
balance. It includes graphics
and a built-in calculator,
which checks the additions
and subtractions of all
entries in the checkbook
register. Rocketman Jr.
retails for $24.95 and
Rocketman Sr. retails for
$39.95.

S




FLASH! LATEST IBM NEWS! _
IBM Adds Enhancements to the PC)r

Five new features that |
extend the power of the |
PCjr have been added to the |
machine by IBM. Available
in August, the enhance-
ments include a typewriter-
style keyboard, an optional
128KB memory expansion
attachment, a program
to allow all or part of
the expanded memory to |
be transformed into an ||
"electronic diskette" and

Big Blue Unveils Computer Assistant
New IBM Productivity Packs Replace PFS Lme Up

IBM has introduced a
new, modular family of soft-
ware products called the
IBM Personal Computer
Assistant Series, which can
be used with the full line of
IBM Personal Computers.

The series includes the
IBM Personal Computer
Writing Assistant, a word
processing program for
$149 that includes the IBM
Personal Computer Word

| sorts and organizes files

{

generated with IBM Filing
Assistant and displays or
prints them in tabular form;
and the IBM Personal Com-
puter Graphing Assistant
for $149, which produces up
to four line, bar, or pie
graphs as a single chart
using information from IBM
Filing Assistant or IBM
Reporting Assistant.

The IBM Personal Com-

used as if it were a second
disk drive, a speech syn-
thesizer, and an expansion
attachment to provide
extra power.

The new standard key-
board has 62 individually-
contoured, programmable
keys, arranged in type-
writer layout. It is bat-
tery-powered and operates
through an infrared optical
link. An optional connecting
cord is available. Current
PCjr owners and those who
purchase a PCjr from exist-
ing supplies can obtain
the new keyboard for
no charge.

The IBM PCjr 128KB Mem-
ory Expansion Attachment
adds 131,072 characters
of user memory to a PCjr,
and can be used to run
thousands of IBM PC pro-
grams. It has sixteen 64K
X 1 DRAMS, and comes
with the Memory Options
diskette, which allows DOS
to use the expanded mem:-

ory. Up to three at-
tachments can be con-
nected to the computer's
side expansion port to boost
Junior's total memory to
512KB of RAM. Each at-
tachment retails for $325.
The Power Expansion
Attachment provides 20
watts of additional power
to support multiple 128KB
Memory Expansion,
Speech, and Parallel Printer
side attachments in any
combination, to a maximum
of three. It retails for $150.
The IBM PCjr Speech
Attachment is a speech
synthesizer that supports
speech encoding in com-
pressed mode, and contains
196 words in its ROM. A
3.5mm microphone input
| jack is provided for re-
' cording speech on a disk-
| ette. It retails for $300.

Proof spelling verification
aid; IBM Personal Computer
Filing Assistant for $149, an
enhanced version of the |

puter Planning Assistant is
a spreadsheet program that
helps professionals with
budgeting, planning, fore-

IBM Personal Computer | casting and financial
PFS: FILE program that | analysis. It will not be
enables users to design filing | available until the first

quarter of 1985 and will sell
for $149.

Individuals may upgrade
their existing IBM PFS:FILE

systems, add or delete
items, and quickly search
and update the records; IBM
Personal Computer Report-
ing Assistant for $129, an | to IBM Filing Assistant and
enhanced version of the | IBM PFS:REPORT to IBM
IBM Personal Computer | Reporting Assistant for $45
PFS:REPORT programthat | each until Nov. 15, 1984.
IBM Entry Systems Div.

P.O. Box 2989

Delray Beach, FL. 33444

(305) 241-76149
o bt

Junior Goes to School

Educational, Graphics Proé;ams He}eased by IBM

Several software pro- BASIC Primer 2.0 includes
ducts were released by IBM | lessons specifically written
in August for the PC and | for the PCjr. It is $60 retail.
Pcjr, including the Earth IBM Private Tutor 2.0,
Science Series, a set of 4 | with enhanced graphics and
programs that teaches | video disk compatibility,

IBM Entry Systems Div.
P.O. Box 1328

Boca Raton, FL 33432
(305) 241-7632

XX

Big Package for Expanded Model
Lotus Announces 1-2-3 Cariridge for the PCjr

In November, Lotus Devel-
opment Corp. will release a
new version of their 1-2-3
integrated software pack-
age for the IBM PCjr on
a ROM cartridge. It will

Lotus Development Corp.
161 First Street
Cambridge, MA 02142

have a suggested retail
price of $495. Lotus 1-2-3
combines spreadsheet
analysis, database manage-
ment, and business graphics
in one program.

XX

students about the water
processes in the physical
environment. The series
includes The Hydrologic
Cycle, Ground Water,
Surface Water, and Mois-
ture in the Atmosphere.
These programs retail for
$49 each.

PCjr Color Paint is a
graphic-design cartridge
program that permits users
to create full-color artwork
only on the PCjr. It is
$99 retail.

Rocky's Boots, an educa-
tional game program,
teaches the basics of
computer logic and elec-
tronic circuity. It is available
for $49.95.

IBM Entry Systems Div.
P.O. Box 1328

Boca Raton, FL 33432
(305) 241-7632

Gy
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is a self-study system
available for $50.

Teacher's Quiz Designer
helps instructors create and
administer quizzes. Retail
price is $70.

The “Writing to Read”
system will be available to
all schools this September.
Using the IBM PCjr, work-
books, and cassette tapes,
children hear sounds and
see pictures that they then
learn to read and write. A
“Writing to Read" center
that can accommodate 120
students per day costs
approximately $10,456 to
set up. Purchasing the
materials for just one pupil
would cost about $2,298.

September, 1984 67



- by Mark Dewese

and the HCM Staff

Home Computer Magazine
contained versions of this ed-
ucational program for pre-schoolers

~for VIC-20, C-64, and TI-99/4A com-

puters. Now, for readers with IBM
PC, PCjr, or Apple II family com-

__puters, we present two additional

versions. These programs take ad-
vantage of the outstanding color and
sound capabilities of these machines

—to-makelearning-the basics of addi-

tion and subtraction an entertaining
experience for a small child.

“Varying Levels of Difficulty

1

Add Subtract Program offers sim-
ple problems with answers ranging

—from zero-to-nine, on three levels of-

difficulty. You help your child get

he previous two issues of

started by selecting either addition
or subtraction from the first menu.
The next menu lets you choose one

of the three levels. The easiest level

is aimed at children just learning to
count. Each problem is accompanied
by a graphic representation of the

-problem—=including —a graphic

answer. The next level includes
graphics of the problem, but the
answer's graphics do not appear un-
til the child indicates the answer.
The hardest level displays only
numeric problems.

“To enter an answer, the child
presses any one of the number keys.

([l
o]
e

The computer immediately eval-
uates the child's answer and pro-
vides feedback to the child. As with
most good educational software, the
child is rewarded for selecting the
right answer; here the reward is a lit-
tle tune and colorful graphics. If the
answer is not correct, the computer
erases the child’s incorrect answer
and gives the child another chance.
Following a correct answer, the
screen is erased and a new problem
appears. At any point vou may
change modes by pressing M and
returning to the first menu..

The subroutine in lines 420 and
430 selects problems for both addi-
" tion or subtraction, and assigns the
values depending upon which option
was chosen. A random number be-
_tween Oand 9isselected in line 420:

420L = INT(RND (1) * 9 +1
Line 430 then selects a smaller

number between 0 and the first

number, and determines the final
number by subtracting the first from

the second.

43052 = INT(RND () - 1) + 1,
S2 =1L - RETURN

Line 220 calls this routine and
assigns the numbers to the left
center orright position on the screen
depending on the value of OV—
which will be 1 ifaddition is selected,
or 2 if subtraction is the selection.
Thisisa good demonstration of how

The tune at the start of the PC and

mPer versions of Add Subtract Pro-

__comes out of the internal speaker in

—speaker.-Sound-is-enabled-in-three -

gram is the first four measures of
Bach's “Two-Part Inventions, No.1.'
The music is contained in lines
220-230.

Sound on the IBM PC always

the console, but on the PCjrit can be
directed through either the internal
speaker or through an external

modes on the PCjr: the default mode,
SOUND OFF.BEEP ON, sends sound

" ternal speaker; SOUND ON:BEEP OFF

68 © Home Computer Magazine

to use a minimum of code to achieve
two seemingly different tasks.

ADD SUBTRACT PROGRAM
(Apple II Family)
Explanation of the Program

Line Nos.

100-160 Program header.

170-240 Initialization.

250-430 Main program loop.
440-490 Make up problem routine.
500-600 Title and menu screen
routines.

Subroutines to make music,
draw objecits, etc.

For the Key-in listing see HCM PROGRAM
LISTINGS Contents on page 93.

610-990

sends sound through only the televi-

sion/external speaker; and finally,

SOUND OFF:BEEP OFF sends sound to
the console alone. The console sup-

ports only a single voice; the exter-

nal speaker channel is multi-voice.

This program uses the default
mode (SOUND OFF:BEEP ON) to main-
tain-compatibility between the IBM
PC and PCjr. You won't find the BEEP
ON :SOUND OFF commands in the
program, however, because BASIC

on the PC doesn't support them.

September, 1984

Since this mode doesn't allow multi- 7

ple voices, the tune is Bach's right
hand alone, and plays through the
console speaker. You pianists with a
PCjr and external speakers might
like to try putting the other voice in,
and enable the SOUND ON:BEEP OFF.

ADD SUBTRACT PROGRAM
(IBM PC and PCjr)

__Explanation of the Program
Line Nos.
100-170
180-350
360-380
390-570
580-600
610-1160

Program header.
Initialization, menu screens.
Select numbers.

Main program loop.

Get input subroutine.
Subroutines to draw
numbers and graphics.

~For the Key-in listing see HCM PROGRAM
LISTINGS Contents on page 93.




This article continues an ongoing
tutorial on the Multiplan software
package. Newcomers to the program
may wish to consult back issues of
99’er Home Computer Magazine for
previous articles in this series.

any people feel they

must justify the cost

of adding a new
peripheral to their home
computer system. They think
it is not enough to simply want
to improve their machine’s
efficiency or increase their own
computer literacy. If you are
one of those who is seeking
“cost-effectiveness rationaliza-
tion,”" you will be interested in
finding out how Multiplan can
help you calculate the cost
effectiveness of adding new
equipment to your system. As
an example, we will determine
whether the cost of adding a
printer to your system is

Interface Adapter. Multiplan
can output to the printer, sono
new software must be added.
Since these one-time costs all
occur at the beginning of the
first year of use, they are
already in today's dollars. So
no fancy calculations based on
inflation rates are needed at
this point.

Two recurring costs of own-
ing a printer are maintenance
and supplies. I have set the
first year’s maintenance at
10% of the cost of the printer
itself because my experience
with printers shows that this
is a reasonable figure. Some
users may purchase a main-
tenance agreement with their
printers, which would cause
this figure to vary. The cost of
supplies depends on exactly
how the printer will be used.
You should include paper and

justified in terms of the time
and money it saves. The ideas presented here can be
used for any major purchase decision.

There are two types of costs associated with equip-
ment: initial and recurring. The purchase price of the
printer is an initial (one-time) cost, while the costs of
maintenance and supplies will recur over the years. In
addition, recurring costs generally increase each year
at some rate, such as the inflation rate,

Even though the equipment will last for several years,
we must make our buying decision today. So, we need
to express the projected costs and savings associated
with the equipment in today’s dollars. Thus, the
decision to buy should also take into consideration the
so-called “‘opportunity rate.” This rate is also called the
cost of money, the discount rate, or the interest rate.

This is where Net Present Value (NPV) comes in. In
mathematical terms, the total cost of something which
will be purchased over n years with a discount rate of
k in effect will be (in today’s dollars):

n
E cost during year i
(1=K)1
fi=1

Multiplan’s NPV function performs this calculation.
We supply it with a list of costs for each year and the
discount rate, and Multiplan returns the value in
today's dollars. Thus, we don't have to be accounting
wizards to make good buying decisions. Figure 4 shows
the Net Present Value model to which the following
discussion refers.

Factors in Equipment Cost

The initial costs for adding a printer are the cost
of the equipment and the cost of the software to use the
printer. Our hypothetical user already has Multiplan,
which probably means that he or she already has
whatever else the system requires to run Multiplan
(e.g., memory expansion). Therefore, the only hardware
needed is probably the printer, a cable, and an RS232

ribbons in this figure. If you are
analyzing the purchase of a daisy wheel printer, be sure
to include the cost of the wheels at this point, since they
wear out over time and may need to be replaced.

This model assumes that the printer’s life is three
years. The recurring costs in the second and third years
of life have had a projected inflation rate applied to them.
The model assumes a fixed inflation rate, but you can
easily get fancier if you like. The figure for each year
is based on the year hefore, so you can use two different
inflation rates to arrive at year 2 and year 3.

Once the costs have been filled in, you'll want to
calculate the NPV of each recurring item. I have based
this calculation on the interest rate given at the top of
the model. Because this rate can vary, I have set up the
model so this can be changed easily. The NPV of each
recurring cost is figured on this rate and on the three
years of cost that are in the same row. Thus, the figures
in the NPV column of the model represent costs in to-
day’s dollars.

Some users may want to include more costs than
those shown. For example, if you are adding memory
expansion as well as a printer, then you should probably
come up with a figure for electricity usage. This would
be a recurring cost, and the amounts projected for the
second and third years might be based on a rate different
from the inflation rate. If you are adding a large printer,
you might also want to buy a word processor to make
maximum use of your new printer.

Time and Accuracy Savings

Now for the other side of the analysis, the savings you
expect to gain from adding a printer. If you will be using
the printer to produce something which you are
already producing by hand or on a typewriter, then
these savings are fairly easy to measure. I have used
two types of savings: time and increased accuracy.

Because the value of time saved is a fairly complicated
calculation, I have used a supporting worksheet to
calculate it. Figure 3 shows this supporting worksheet.
If you currently type the materials that will be printed
in the future, then you can use this supporting sheet
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to put a value on your time saved by using a printer.

words/document x documents

You must first estimate the volume of typing you usually
do. In the example, this is expressed in weeks: 4

speed (wpm) + 60 min./hr.

documents of 300 words per week. The average word

typing speed and the speed of the printer you are

considering; in the example these are 40 words per E
minute (WPM) and 150 characters per second (CPS), 13
respectively. To figure the hours per week currently 15

spent typing, use the formula:

Figure 1—Formulae for Supporting Worksheet
used is 7 characters long. You must also specify your 1 2

R[— 4]C*R] - 3]C/R[— 7]CI60

R[ - 5]C*R[ - 4]C/R[ - 7]C*R[ - 6]C/60/60
R[ - 2]C —R[- 1]C

R[ - 2]C*52*R[ - 6]C

3

MULTIPLAN ON THE C-64

A review

by Patricia Swift

hen asked to try out Multiplan
W onthe Commodore 64, | agreed

eagerly eventhough I had never
used that computer before. | have run
Muftiplan on several other microcomputers
and have always found the program to be
about the same as far as the human inter-
face goes. Muiltiplan on the C-64 is
no exception.

You need at least one disk drive to run
this program on the C-64. Not being very
familiar with this computer, | had more trou-
ble correctly hooking up the console,
monitor, and disk drive than | did using
Muitiplan. In other words, Hes\Ware has
done a good job of implementing Multipian
onthe C-64. The manual is first-rate. It's the
standard Microsoft Multiplan manual with
tutorial and reference sections, but edited
for the C-64 with information about special
keys and disk handling. The “Getting
Started” and “Operating Instructions™
sections are extremely helpful and should
definitely be read before you try to use
the program.

Slow Disk Access

The start-up sequence for Multiplan is
clumsy, although seasoned C-64 users
would probably think nothing of it. You
have to type LOAD 'MP"',8 and then RUN
to get going. After that, you have to wait
for over two minutes until you can use the
program. This long load time might scare
new users (it worried me quite a bit), but
you just have to be very patient. This slow
disk performance is a characteristic of the
C-64 and should not be blamed on
Multiplan—the disk drive is connected to the
console via a serial interface. Serial interfaces
transmit data one bit at a time, which
explains why a large program like Multiplan
takes a long time to load into memory. Most
other computers | have tried [including the
TI-99/4A] use a parallel interface for the disk;
parallel interfaces transmit a byte (8 bits) at
a time.

Tortolse Speed

Once the program is loaded, it runs
very quickly, except when the disk is
being accessed. Unfortunately, that seems
to happen more often than with other
versions of Multiplan. Many of the
commands require a disk read. You'd expect
the HELP and TRANSFER commands to
access the disk, but BLANK, FORMAT,

64

WINDOW, and others do it too. Although
each disk access takes only a few seconds,
the cumulative effect can really slow
you down.

Multiplan for the C-64 comes on a write-
protected disk that cannot be copied. This
means that you must use a separate disk for
saving worksheets—making it necessary to
change disks if you are running with a single
disk drive (as | was). The manual gives a step-
by-step procedure for making working
disks, which makes using the program quite
a bit easier. This procedure copies onto a
separate disk the two files that Multip/an
needs at runtime, and even formats the
working disk for you. You still have to load
Muitiplan from the original disk, but then
you can switch to a working disk and leave
it inserted while you work. A word of
warning: This procedure was explained on
a separate page that was stuck into the disk
holder at the back of the manual. It's easy
to miss, but definitely worth looking for.

HesWare will sell you a backup copy of
the Multiplan disk for $10. This sounds like
a good way to protect your software
investment, especially since floppy disks get
quite warm (even hot] after being in the
Commodore’s disk drive for a while.

While running the program, | had the most
trouble with the [SHIFT] key. Seasoned
Commodore users already know that the
[SHIFT LOCK] key gives you uppercase
everything, not just capital letters. Even the

key works differently with the
[SHIFT LOCK] down. This setup really
had me confused for a while—I recommend
that you leave the [SHIFT LOCK] up
(disengaged) when using Multiplan.

The display shows 40 columns with a
solid border around the whole worksheet.
This resulted in fairly small characters on my
10" monitor, which made it hard to read
the screen. However, the border is a good
idea because it prevents a badly-aligned
screen from chopping off characters. Thus,
if you use a TV set, you won't suffer with
characters that are fuzzy around the edges.

The Key Advantage

The special keys on the C-64 are used to
make Multiplan easier to operate. For
example, the [RUN/STOP] key means cancel
(it’s sort of a panic button). It is extremely
handy to have this often-used command as
a single key, although you can still use the
traditional [CONTROL] C for cancel.

Name: Microsoft/Multiplan
Program Type: Electronic Worksheet
Distributor: HesWare
150 North Hill Drive
Brisbane, CA 94005
(415) 468-4111
Price: $99.95

System Requirements: Disk Drive

Poor Fair Good Excellent

Performance: EEE———
Ease of Use: o ais i s
Documentation: EeEEss———

My other favorites are [F1] for tab and [F3]
for delete. A small overlay is provided for
the function keys so you don’t have to
memorize their meanings. There are still a
few key sequences which must be learned
or looked-up (for example, scroll down is
[CONTROL] R (DOWN ARROW)).

When printing with Multiplan on the
C-64, you can skip the usual preliminary
steps of opening channels between
peripherals to access your printer. Once you
boot up the system and access a file, you
can get printouts as easy as typing P. The
P command automatically puts you in print
mode, and displays the following:

PRINT: Printer File Margins Options

These are the four printer subcommands
available with Multiplan. The first subcom-
mand, Printer, allows you to print an
entire worksheet, under the limits of preset
margins. The second subcommand, File,
allows you to store printed output on disk
rather than send it directly to the printer.
This provides the option of adding to or
changing data before getting a printout. The
third subcommand, Margins, lets you set
margins, specify the number of characters
per line, and set page lengths. The last
subcommand, Options, lets you print
specific areas within your worksheet.

The major differences in running Muitiplan
on the Commodore 64—as you can see—
all relate to the machine itself. All of
Multiplan’s commands and functions are
there, and the syntax is the same as on other
machines. This means that Commodore 64
users can use the Muitiplan models
described in my Multiplan Medium series,
and elsewhere. Just take some time to
become familiar with the Commodore’s
special keys, and don't forget to make
yourself a working disk. HCM

70

©® Home Computer Magazine

September, 1984




Figure 2

1. First build the supporting worksheet.
Set the Format Width for column 1 to
awidth of 25 characters. Then fill in the
labels in column 1 (see Figure 3).

2. Fill in the speeds and their accom-
panying labels. Note that the format of
the cel comaining the hourly rate
(R9C2) should be changed to $ via the
FORMAT CELLS command.

3. Now fill in the calculations
(R11C2:R15C2) and their accompany-
ing labels in column 3.

4. Use the NAME command to assign
the mame TIMEVAL to the result
in R15C2.

5. Store the supporting sheet on disk
via the TRANSFER RENAME command.
Save it on a file named TIMEWK.

6. Now get ready to construct the main
model. Use the TRANSFER CLEAR com-
mand to clear the screen.

7. Set the Format Width for column 1
to a width of 26 characters. Then fill in
the labels in column 1 (see Figure 4).

8. Change the default format for the

Building the Model

places via the FORMAT DEFAULT CELLS
command.

9. Change the format of the two cells
for rates (R4C2:R5C2) to percentage (%)
via the FORMAT CELLS command. Then
fill in the projected inflation rate and
interest rate in those cells. Name those
cells INFL and INTEREST, respectively.

10. Fill in the headings in row 7.

11. Fill in the costs of the printer, cable,
and RS232 card in column 2. SUM these
into R12C2. Then set the NPV in R12C5
to this same value by using = and pick-
ing up the total just calculated.

12. Fillin the cost of software at R14C2
and put it into R14C5 in the same way.

13. Put the formula for the first year's
maintenance in R16C2. If you'll have a
maintenance contract, you may want
to use an actual figure here instead.

14. Fill in the formula for R16C3, then
Copy it 1 cell to the right. Fill in the NPV
formula at R16C5.

15. Fill in the first year's cost of sup-
plies at R18C2. Then copy the formula

for years 2 and 3 from R16C3 to
R18C3:R18C4. Copy the NPV formula
from R16C5 to R18C5.

18. Use the external COPY command to
put the time value from the sup-
Fortin worksheet into R22C2. Copy
rom sheet TIMEWK; name it TIMEVAL. Be
sure to set the Link option to Yes so that
if the supporting sheet is changed, then
the main sheet will also be changed.

17. Fill in the value of increased
accuracy at R23C2. Then SUM the two
savings values into R24C2. Compute
the savings for the second and third
years by copying the formulas from cell
R16C3 to cells R24C3:R24C4. Copy the
NPV formula from R16C5 to R24C5.

18. Compute the overall NPV of
adding the printer by entering the
formula shown into R26C5.

19. Store the main worksheet on
disk via the TRANSFER RENAME
command. Save it on a file named NPV,
or any other name of your choice.

worksheet to Fixed with 2 decimal

The calculation for the hours which the printer would
take to accomplish the same task is more complicated
only because printer speeds are usually expressed in
characters per second:

words/doc. x documents x avg. word length
speed (cps) + 3600 sec/hr.

The number of hours saved per week is just the
difference between these two figures. (This printer
example assumes the documents are already stored
in a word processor.) Finally, you must assign a value
to your time. Then the value of the time saved per year
by using a printer will be:

time saved/wk. x 52 wks./yr. x your hourly value

This supporting worksheet can supply the bottom-
line time value to the main worksheet automatically.
To do this, you must construct the supporting sheet

Figure 3—Value of Time Saved
1 2 3

1 Value of Time Saved

2 Supporting Worksheet

3

4 Typing Speed 40 WPM

5  Printer Speed 150 CPS

6 Average Word Length 7 CHARS

7 Average Document Length 300 WORDS

8 Avg. Documents Per Week 4

9 Value of Your Time $10.00 PER HR
10
11  Current Time Spent Typing 0.5 HRS/WK
12  Printer Time 0.0155556 HRS/WK
13 Time Saved 0.4844444 HRS/WK
14
15 Value of Time Saved $251.91 Per Year

first, name the cell containing the final result, and save
the supporting sheet on disk. Then when you construct
the main (NPV) model, you can ask Multiplan to use
this “‘external’ value by specifying the filename of the
worksheet and the name of the cell. By specifying at
this time that the worksheets are to be linked, you can
cause changes in the supporting sheet to be auto-
matically reflected on the main worksheet.

Let's return to our discussion of the main model.
The other savings shown is in increased accuracy.
This is more difficult to measure, as it can arise
from many factors. For example, if your results are
used for billings, then mistakes can cost you money.
You may already have an idea of how much mistakes
like this have cost you in the past.

You may be able to come up with other savings for
your particular situation. Just remember that these
will generally be recurring savings, and that you can
use supporting sheets to work out the amounts.

In the model, the total savings are extended to the
second and third years in the same ways as the costs,
and the NPV is figured on the three yearly totals.

To decide whether buying a printer would be cost
effective, you must see whether the NPV of the
savings is more than the NPV of the costs. The final
cell of the main model is calculated as savings minus
all the costs. The sample model comes out to a positive
ﬁé_ure here, meaning that this particular printer is cost
effective for this situation.

To decide whether buying a printer would be cost
effective, you must see whether the NPV of the savings
is more than the NPV of the costs. The final cell of the
main model is calculated as savings minus all the costs.
The sample model comes out to a positive figure here,
meaning that this particular printer is cost effective for
this situation.

Building and Using the Model

The steps for building this model are shown in
Figure 2. Once it has been built and saved, you'll want
to use it to evaluate several different situations by vary-
ing some of the rates and costs. As you do this, you'll
71
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1 2

1 Net Present Value Model

2 For Adding a Printer

3

4 Projected Inflation Rate 6.00%

5 Interest Rate 8.50%

6

7 Year 1

8 Cost of Printer:

9 Printer 400.00
10 Cable 35.00
11 RS232 Interface Card 100.00
12 Initial Printer Cost 535.00
13
14 Cost of Software 0.00
15
16 Maintenance 40.00
17
18 Supplies 50.00
19
20
21 Savings:

22 Value of Time Saved 25191
23 Increased Accuracy 150.00
24 Total Savings 401.91
25

26 Overall NPV to Add Printer

Figure 4—Net Present Value Model

3 4 5
Year 2 Year 3 NPV
535.00

0.00

42.40 44 .94 108.07
53.00 56.18 135.09
426.03 451.59 1085.87
307.71

probably want to see the final result each time. This
result appears in row 26 in the sample model, but you
can use Multiplan’s windowing facilities to keep the
result visible at all times.

To do this, put the cell pointer on the rightmost
cell on the result line. Then move the cell pointer
up one cell. Type in WINDOW and press [ENTER] or
[RETURN] three more times. This will give you a
second window, just one row high, at the bottom
of the screen. Notice that you should not choose the
Linked option, since you don’t want the new window
to move around horizontally when the larger window
does. Now move your cell pointer down one row to show
the result. After this, go to the main window and

experiment with the model. For example, change the
interest rate and watch the effect on the overall NPV.

The techniques presented here can be used to analyze
the costs of buying all sorts of equipment. Even
when the purchase involves no savings, it is still
useful to find out how much the projected purchase
will cost you in today's dollars. The model illustrates
that the initial purchase price is not the only cost
you should consider; maintenance and other recurring
costs should also be included in a thoughtful analysis.
And Multiplan provides the structure for translating
all of this information into an accurate prediction
of cost effectiveness. HCM

SUM(R[ - 3]C:R[ - 1]C)

R[- 7]C/10

[TIMEWK TIMEVAL]

SUM(R[ - 2]C:R[ - 1]C)

Figure 5—Formulae For NPV Model

RC[— 1]*(1 + INFL)

RC[— 1]*(1 + INFL)

RC[— 1]*(1 + INFL)

3 4 5

RC[-3]
RC[-3]

NPV(INTEREST,RC[ — 3]:
RC[- 1))

RC[— 1]*(1 + INFL)

RC[—1]*(1+INFL)  NPV(INTEREST,RC[-3]:

RC[-1])

RC[—1]*(1 +INFL)  NPV(INTEREST,RC[- 3]:

RC[-1])

R[-2]C—R[-14]
C-R[- 12]C—R[- 10]C-
R[-8]C
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Have No Fear:

Assembly Language Won't Byte:

Part [\

by Peter Lottrup
and the HCM Staff

Programmers use Assembly Language to create video
games and other extremely fast routines. Key into a
deeper level of understanding with this super tutorial.

I n this fourth and final segment of our tutorial on
Assembly Language for the TI-99/4A, we will look
at the two remaining Assembly Language directives
available with the Mini Memory: EQU and BSS. Then we
will put together everything you've learned so far and write
a program.

EQU and BSS Directives

The last two directives are EQU and BSS. You can think
of EQU as an EQUal sign in BASIC — equating a label with
any quantity two bytesin length. For example, if you wish
to use a label for Video Multiple-Byte Write (VMBW), you
enter: VW EQU >6028

This directive takes up no actual program space—it
merely adds another symbol to the SYMbol table. See
Listing 1 for a short program that demonstrates how this
is used.

Because we used the EQU directive to equate VW with
the address of the VMBW utility, we could use the VW in
line >7DOC (of Listing 1) in place of the address.

A new instruction is introduced in Listing 1: LIMI (Load
Interrupt Mask Immediate). LIMI 2 and LIMI O are used in
a loop at the end of the program (lines >7D10 through >
7D18) so that the program can be halted using (FCTN)
(QUIT). This gives you a convenient way to end your
program without shutting off the machine.

The BSS directive is used when you wish to reserve a
section of memory for text, numbers, or variables. With
the BSS directive you can set aside an area called a buffer.
Use AORG to go to the desired location for the buffer area,
assign the start with a label (if you wish), then enter BSS,
a space, and the number of bytes you want to set aside.

Programming Tips

As you write longer and longer programs using the
Line-by-Line Assembler, you will tend to use more and
more labels to keep track of addresses and buffer areas.
Each label takes up four bytes in the SYMbol table. This
table starts at memory location >7CD8, and each label you

add pushes the end of this table toward > 7FFF. I you start
your pro, at > 7D00 and use more than seven labels,
the SYMbol table will write over the beginning of
your program.

The second programming tip concerns short jumps in
a program. Due to the limited space reserved for the
symbol table, it is often better to use $ to specify jumps of
just a few addresses. When used in an assembly language
instruction, $ stands for the current location counter. If you
wish to jump back eight addresses from the current
instruction, just type: JMP $-8.

To figure any jump, just subtract the current location
counter from the location you wish to jump to. Remember
that the addresses are hexadecimal (HEX or base 16), but
the numbers you enter in the Assembler are decimal (base
10) unless you specify otherwise. For example, if you wish
to jump from address >7D58 toaddress >7D74, subtract:

>7D74 (Address to jump to)
S=E 7D58 (Address of jump instruction)

>1C (ength of jump in HEX)

You would enter 28 (decimal) because 10 HEX =16
decimal, C HEX =12 decimal and 16+ 12=28.

Once Upon a KSCAN

One of the trickiest (but most powerful) utilities available
to you with the Mini Memory is the key-scan (KSCAN)
utility located at address >6020. Key-scan is your
pro 's link to the keyboard. It allows you to do all the
things a BASIC programmer does with CALL KEY and
INPUT statements.

Touse KSCAN you need to understand the functions of
three memory locations:
1) >8374 is like the key-unit variable in CALL KEY.
A 0 here means KSCAN will scan the whole keyboard.

2) >8375 is similar to the return-variable in CALL KEY,
The ASCII code of the last key pressed is here.
3) >837C is used like the status-variable in CALL KEY.
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Listing 1
7DO0 xxxx AORG >7D00
7D00 xxxx VW EQU >6028
7D00 0200 LI 0,392
7D02 0188
7004 0201 17 0 B3
7D06 7D1A
7D08 0202 L1 2,12
7D0A QO00C
7D0C 0420 BLWP @vVW
7DOE 6028
7D10 0300 NN LIMI 2
7D12 0002
7D14 0300 LIMI 0
7D16 @000
7D18 10FB JMP NN
7D1A 4845 ST TEXT 'HELLO THERE|'
7D1C 4cAc
7C1E 4F20
7C20 5448
7C22 4552
7C24 4521
7C26 xxxx END

To do a KSCAN of the entire keyboard, simply load
a 0 into >8374; then branch and link to KSCAN.
If all you had to do was check the character at address
>8375, it would be easy. But first you must check to
see if a key was pressed at all. To do this, you must check
bit number 2 of location > 837C. The Compare Ones
Corresponding (COC) instruction is used with a register
containing a mask constant. The bit we wish to test is
the only place in the mask containing a 1. In our case
we need to mask off all but bit 2 with zeros, so our mask
constant would be >2000.

Here's how to set up a mask. In the TMS9900, the
bits are numbered from O (far-left bit) to 15 (far-right
bit) as illustrated below:

mask: >2000

0100 000 0 0=0NI0:0 00O00O0
D12 3 45 6 7 8 9 1011 12131415
bit position

When you use the COC instruction, all bits with zeros
in the mask are ignored, but any bit containing a 1 (bit
2 above) is compared to the specified memory location
or register. The status flags are set according to the

Mini-Memory Run Option

To use this option, the REF/DEF table located at the
high end of the Mini Memory's RAM area must be altered.
This process was covered in detail in Part lll of this series
(HCM, Vol. 4, No. 1), but here's a quick list of what
you need to do:

1) Use the AORG statement to go to >701C. Here,
use the DATA directive to update this location with
>7EQC. This is the new First Free Address in memory
because it is one location beyond-our buffer area.
2) When you have entered >7EOC in this location,
change the Last Free Address in memory at location
>701E. Enter > 7FE8 here to make room for our addition
to the REF/DEF table.
3) Next use the AORG directive to go to address > 7FE8.
Here, use the TEXT directive to identify our new program
by name. Choose any name you want, as long as it is
six characters long including spaces. For example, you
could enter:

7FE8 0000 TEXT 'HELLO '

With the cursor at > 7FEE, use the DATA directive to enter
the starting address (7D2A) of the program.

5) Now you type the END directive and press [ENTER]
twice. You will be returned to the Mini Memory
main menu.

6) To run your program, just choose the Run option, and
enter HELLO as the name of your program.
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comparison of those bits with ones. If we place our mask
in register 6, move the byte to be compared to register
1, and then do a COC instruction, we can find out if a
key has been pressed. Here is a section of code that
would do this:

LI 6,>2000
MOVB @>837C,1
COC 6,1

If the comparison shows that the two are not equal,
the next instruction could jump (JNE) back to redo the
KSCAN. If they are equal (i.e., both of the registers have
ones in the second bit position), then the program could
proceed to get the ASCII value of the key pressed from
memory location >8375.

The Program

The program in Listing 2 displays a greeting on the
screen and prompts the user to type in his or her name.
It then accepts up to 12 characters and responds with
a greeting that uses the name. The program is meant
to be run using Mini Memory's Run option. We will refer
to the actual memory locations of the program in the
Mini Memory as we explain exactly what the program
is doing.

Before we start the program itself, we enter the text
we want displayed and assign a label to each section.
First the initial greeting, ‘HI! WHAT IS YOUR NAME?"
is typed in using a TEXT directive at >7D00 and is given
the label T1. To display the blanks that prompt for the
user's name, we type (‘... ') (twelve underline
characters) at >7D16 and label this T2. Finally, we
assign the label T3 to '"HELLO," (our last message),
starting at location >7D22. This brings us to the
beginning of the program at >7D2A. Note this address;
you will need to enter it in the REF/DEF table after
keying in the program.

Because Mini Memory's Run option clears the screen
automatically, we can begin by writing our first
greeting. The screen is divided into 768 character
locations (24 rows by 32 columns). We select location
100 (row 4, column 5) for our starting place. In lines
>7D2A through >7D38, we load this location in
register 0; the address of our text (T1) in register 1;
and the length of the message (22 characters) in register
2. Then we branch and link to Video Multiple-Byte
Write (VMBW).

Our input routine will give the user the option to Erase
mistakes with [FCTN][3]). We place the label AG (for
AGain) at line >7D3A so we can branch back there if
Erase is used. Lines >7D3A through >7D48 place the
starting address of the underlines in register 0; T2 in
register 1; and 12 (the number of underlines) in register
2. Then we branch and link to VMBW.

At line >7D4A we begin our key-scan routine. We
clear location >8374 to tell the KSCAN routine to scan
the whole keyboard, and clear register 4 to keep track
of the number of characters that have been input. Then
in line >7D50 we load register 5 with the address of
our buffer area) >7E00) where we will store the name
input and load register 6 with the mask for checking
the status of the keyboard.

Next we place the label LP at >7D58, which is the
beginning of our key-scan loop. Here we branch and link
to >6020 (KSCAN), and at >7D5C we move the status
byte into register 1. Then the COC 6,1 instruction
checks to see if bit 2 is set (i.e., if a key has been
pressed). If not, we branch back to LP. If the bit is set,
we move the character from >8375 intoregister 1. Lines
>7D6C through >7D82 do a series of tests. First, we
see if input is complete by checking for the [ENTER] key
(ASCII 13). If the input is complete, we jump to the END
to display the final message. If the ASCII value is not
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Listing 2

AORG >7D00

TEXT 'HI1| WHAT IS YOUR

TEXT 'HELLO,

Ll 0,100

g Al i

L 2,22
BLWP @>6028
LI 0,228

Ll

L1 2,12
BLWP @>6028
CLR @>8374
CLR 4

Ll 5,>7E00
Ll 6,>2000

BLWP @>6020
MOVE @>837C.,1
coc 6,1

JHE LP

CLR @>837C
MOV @>8375,1
cr 1,13

JEQ ED
c1 1,7
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,>7E0B

BLWP @>6028

L1 0,363
L1 1,>7E00
MOV 4,2
BLWP @>6028
LIMI 2

LIMI 0

IMP $-8
END

13, we goon to see if it is ASCII 7 (the code for [FCTN][3],
which is the Erase option). If it is 7, we jump back to
AG, where the underlines will be displayed and the
KSCAN can begin anew. Finally, in lines >7D78
through >7D82 we check to see if the character hasan
ASCII value of at least 32 (a blank) and no more than
90 (capital Z). If it is outside of this range, we jump back
to LP.

Putting the Moves on

As each letter is accepted, lines >7D84 through
>7D8A save it in the buffer area beginning at >7E00,
and print it on the screen at the underline characters.
The SWPB 1 in line >7D84 moves the ASCII value of
the character to the leftmost (most significant) byte in
register 1; then line >7D86 moves this byte to the
buffer that has its address in register 5. After each
character is moved to the address pointed to by register
5, the register is automatically incremented to point at
the next byte of the buffer.

After the character is placed in the buffer area, lines
>7D88 and >7D8A immediately branch to Video
Single-Byte Write. This echoes the keypress by putting
the most recent character on the screen. Register O
contains the starting address of the character’s screen
position, and register 1 contains its ASCII code.

Lines >7D8C through >7D94 INCrement register O
(the address of the screen) and register 4 (the length of
the name input). then check the status of the input. If
the maximum of 12 characters has not been reached
and the [ENTER] key has not been pressed, the program
simply jumps back to LP to see what the next input will
be. If 12 characters have been input and the [ENTER]
key has not been pressed, the computer will go to lines
>7D96 through >7DA0. Lines >7D98 through >7D9E
prevent the user from entering too many characters.
Input will stop at the 12th one, and the program will
accept any new input as the 12th character. If [ENTER]
has been pressed, the program will jump to the ED label
(see line >7D70). If the user chose the Erase option, the
program would restart the input (line >7D76).

Now we come to the final section of the program,
which begins at the ED label (line >7DA2) and prints
the word HELLO followed by the name accepted from
the keyboard. This section is reached only if the [ENTER]
key was pressed and detected (line >7D6C). Lines
>7DA2 through >7DA6 make sure that at least one
character has been accepted by comparing register 4
to zero. If register 4 equals zero, no characters have been
entered, so the computer will branch back to LP and
scan the keyboard for input. If at least one character
has been accepted, then lines >7DAS8 through >7DB4
display the beginning of the message, starting at screen
position 356 (row 11, column 5). Lines >7DB8 through
>7DC4 display the user's name that we saved in the
buffer at >7E00. Because we have the number of
characters in the name stored in register 4, we merely
transfer this quantity to VMBW.

Lines >7DC6 through >7DCE form the loop
introduced in Listing 1 that allows the processor to be
interrupted by the [QUIT] function. The computer will
stay in this loop until [FCTN] [QUIT] is pressed. pem

Part I of “Have No Fear” ran in Vol 2. No. 12 of 99'er
HCM; Part II ran in Vol. 2 No. 13 of 99'er HCM; and Part III ran
in Vol. 4 No. 1 of HCM. Beginning Assembly Language
programmers may also want to consult chapter 5 of The Best
of 99'er from Emerald Valley Books.
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S-232 Interface:

Your Link to the Periphery

In the world of computer interfacing, a ‘‘standard’ isn’'t always
standard. Knowing what your cable ‘‘sees’’ at each end is the key.

by Patricia Swift

f you use a microcomputer, sooner or later you will

come across the 'RS-232 standard interface.” This

article explains what the RS-232 interface is and
how it is far from standard in practice. It also gives a
practical example of how to design a cable to connect
an RS-232 device to a computer.

What Is An Interface?

Computers use an interface to communicate with ex-
ternal devices (or “‘peripherals’’) If you want to attach
a printer to a computer, you must have an interface and
acable in addition toa printer and computer, as shown
in Figure 1. The interface is attached to the computer,
and is usually a circuit board which is installed inside
the main box or peripheral expansion box. The visible
part of the RS-232 interface is the connector. Between
this and a similar connector on the printer runs a cable
with end connectors mated to those on both the printer
and the computer. The cable’s wires must also be ar-
ranged so that the interface and the printer “‘under-
stand’’ each other.

How Is An Interface Used?

The RS-232 interface can be used to attach printers,
modems, and other peripheral equipment to the com-
puter. This “serial” interface (where data is sent one
bit at a time over one wire) is available for most
microcomputers, and many peripherals are RS-232
compatible. Unfortunately, there are many variations
of the "'RS-232 standard’’—you can’t just hook up your
RS-232 printer to your RS-232 interface using a stan-
dard cable (with the possible exception of the new
“smart cables’’) and expect it to work. The reasons why
will be detailed later.

Another common way to attach a printer to a com-
puter is with a ‘‘parallel” interface (where data is usually
sent eight bits at a time over several wires). Although
there is no single standard for parallel interfaces, there
seem to be fewer variations than with the RS-232 inter-
face. When we are unable to make an RS-232 connec-
tion work, we can usually use the parallel interface with
very little effort. But, because many peripherals do not
have a parallel interface, this option may not be open
to you.

What Does An RS-232 Connector Look Like?

The most common RS-232 connector is known as the
D-type with 25 pins (see Figure 2), although variations
76 © Home Computer Magazine September, 1984

abound: 7-pin, 9-pin, D-, and edge connectors are just
afew. Connectors can be male or female; male connec-
tors with pins are usually part of the cable, and socketed
female connectors are usually found on the printer and
interface. Figure 2 illustrates how the pins or sockets
in the connector are numbered. Some RS-232 connec-
tors have tiny numbers stamped near some or all of the
pins or sockets.

The EIA RS-232 Standard

The Electronics Institute of America (EIA) has
established a standard for the RS-232 interface that
determines the signal that belongs on each pin, and the
voltage levels of the signals themselves. Figure 3 sum-
marizes this standard.

Common Variations

If every RS-232 interface and peripheral used the EIA
standard, there would be no need for articles like this.
Many printers, however, use a subset of the standard,
and need only some of the signals given in Figure 3.
Some devices vary slightly from the standard, using dif-
ferent pins for some signals. Sometimes the signal levels
used are in different voltage ranges. For example, O to
5V is not defined; but this problem is beyond the scope
of this article.

To understand what your printer and computer re-
quire to communicate, you must look at the RS-232
charts supplied by the printer and the computer inter-
face manufacturers. We'll do that next, with a specific
example, to give you some ideas of what to look for.

Example

We will look at attaching an Okidata Microline 82A
printer to a Texas Instruments 99/4A computer via a
TIRS-232 interface card. Both use 25-pin D-connectors
like the one in Figure 2. The question is: How is the cable
constructed? The cable will contain several wires, each
wire connecting a pin from the interface at the computer
end to a pin at the printer end.

The Okidata manual has a chart of serial interface
signals and shows several possible cable arrangements
for connecting the 82A to various computers (Okidata
calls them “‘controllers’). For this example, we'll use
the simplest arrangement listed. In Figure 5 (showing
the TI to 82A cable wiring), the information in the col-
umn headed OKIDATA is straight out of the printer
manual. The directions for the signals are also shown



Figure 1: ATTACHING A PRINTER TO A MICROCOMPUTER
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in that manual. The diagram shows that only
four pins need to be connected between the | Figure 2: PICTURE OF RS-232 25-PIN D-CONNECTOR

printer and “‘controller”’—two grounds, one Looking at the Printer

line for data into the printer, and one super- !

visory send data (or SSD) line for the Okidata 13 12 11 391
to signal when the printer is busy or ready to o S8esccecnsaed I
receive data. These are pins 1, 7, 3, and 11 000000 SOESEEOES
respectively. Pins 6 and 20 also need to be 25 24 23 16 15 14

“jumpered’ (wired together) on the printer
end of the cable. The pin numbers on the com-
puter side are not given in the Okidata manual,

so we'll need to refer to the TI RS-232 inter-

face manual for the rest of the story. Figure 3: EIA RS-232 STANDARD, REVISION C

PIN  SIGNAL SOURCE
% ) 1 PROTECTIVE GROUND NONE
The phrase ‘RS-232 standard 2  TRANSMITTED DATA PRINTER
interface’ is deceptive because 2 :gc&wsn DATA ggm‘;’_g;ER
so many manufacturers deviate 5 CLEMESTLTS%B%ND COMPUTER
from the standard.” 6  DATA SET READY COMPUTER
7  SIGNAL GROUND NONE
8  CARRIER DETECT COMPUTER
11 REVERSE CHANNEL PRINTER
The 99/4A RS-232 manual has a chart 20  DATA TERMINAL READY  PRINTER
(shown in Figure 5) that describes its RS-232
connector. We will use the chart to fill in the SIGNAL LEVELS: 25T0-3V | -3TO +3V |+3 TO +25V
pin numbers in the left-hand part of Figure 5. -
Okidata and Texas Instruments do not use the DATA SIGNAL MARKING | NOT DEFINED SPACE
same mnemonics for similar functions—this | | 1ymiNg/cONTROL OFF  |NOT DEFINED ON
situation is typical in the field. But we can

locate the proper pins by deduction. Pins 1 and
7 are grounds; no problem there. Tolocate the
pin for data out, we look for an output pin for
data. The only candidate on the chart is pin
3. TIcalls it TX while Okidata calls it TD. Final-

Figure 4: 99/4A RS-232 PIN DEFINITIONS

ly, we have to locate an input pin for control, PIN DIRECTION SIGNAL
to be connected to the Okidata's SSD pin 11. 1 GROUND
The only input control line on the interface is 2 INPUT DATA IN (RD)
pin 20, called “Data Terminal Ready." 3 OUTPUT DATA OUT (TX)
Figure 4 shows the cable you'd need to con- 5 OUTPUT CLEAR TO SEND (CTS)
nect the two devices. With this simple cable, 6 OUTPUT DATA SET READY (DSR)
the serial interface will work at speeds up to 7 GROUND
1200 baud. 8  OUTPUT DATA CARRIER DETECT (DCD)
HCM 20 INPUT DATA TERMINAL READY (DTR)
Figure 5: THE 99/4A TO OKIDATA 82A PRINTER CABLE
COMPUTER OKIDATA
SIGNAL PIN PIN  SIGNAL
GROUND PG A 1 PG GROUND
DATA OUT TD/TX 3 B 3 RD RECEIVED DATA
GROUND SG T o SG GROUND
DATA TERM READY DTR 20 ereneesnenieniin e ikl SSD SUPERVISORY SEND DATA
jumper = oo, 6 DSR DATA SET READY
pins 6
and:20 20 DTR DATA TERM READY

© Home Computer Magazine

September, 1984

77




HOME COMPUTER

- = .

24.| Saving Applesoft Numeric Arrays

L= )

fre = == - =

s» | lo Disk With DOS 3.3 ;

Under Apple's ProDOS, the STORE and |
RESTORE commands make saving arrays
RN AR R to disk far easier than under DOS 3.3. g 1!
123 EE +lslxiviel [AlRlRlaly DIEMO| | (These commands should not be confus- | i
1210 | BIE 1 L A L LA L L R b L Bl 1 ed with Applesoft cassette commands g
112(0| | [RlEM | HoME! ' COMPUITIER MAGIAZ N STORE and RECALL.) Prior to ProDOS, g?
1/5/0| | R[E s|1/oN| |4|.|4].]1 i isk !
dlelo| | mlEM | (alplplLiE| ||| [Flab1|Liy| [alplec|elslolelr ﬂ’eortﬁymeans"f Sav‘."?a”gys'to disk ! L
1(7l0| | [lEpM | iplEMO| |p[RlO/G|RIAM——Is Alv|E|s| [AIND| [R|E|Lio]a| was through sequential and random- ;
Dis| |A| |F|LIOAIT IF}‘G— POJ1IN|T| ARRIA'Y = access text files. It's disadvantageous to i
H A B B e s R A S e e e use text files to save arrays because an ex- |
2ia|e| | [R[EM| | [LiolAID| [Al(| )| WiI|T[H| DjuMMY| [VIA|LIUE|S tra routine must be written to move the
2301 kSO L1 71 Ple R it 2lal 2y array data to the text file. Here's a trick -
; z g NEKT| |1 that saves arrays directly to disk from DOS
25/0| | R S(E|T| [VIAR|1ABILIEIS| [EQUIAIL| [Tio| |ARIRIAIY 3.3.
2/6/0 A? E‘R i i?g ) : “é‘é'fa” RIE|FIER[ENC] NG| [alRiRlaly Apglesoft _allocates DI EPRSE :
slelts el IR sl &l l1(si2 dynamically—i.e., DIMensioning an array -
217/a| | Iplolxle| l6lal,| |plEIER| [([1[3/1])|:| |Ploik|g| |6}1|,| Ip|E|EIRK| With a DIM statement in the program ;
(113(2))|:|SITARIT! =) | PIEEK] |(18/0))] | [PIEEK| (| reserves space for that array in memory. .
, ; A|TIA
;_-Z Mn?:"' M SRR R A D The variable type is important because
2(8/0| [LINGITH| = |(|S|TI|ZIE| + 111)| |} |5| + |1|6):| RIEM | |L| floating point array elements require 5°
eiNGiTE| lolF| 1Al(| D] |1 [Bl¥|T|E[s——numBlEIR| jOlF| [E :
LIERCEN(TIS| | [1NCIL{uD1 iG] A )] | MUIL/TT{e|cii/el| bytes, 3 bytes more than an integer:
S|P nggag;r}ggg;o UNT| [E|LEMENIT| |LIEINGTH (| variable's 2 bytes per element. Applesoft -
alolo| [*RiEne | [SIAV]E Altl || | Il Iplilslk| lals| [a] I8l1|niajs| stores arrays in the memory area im-
| (FIILIEL, | GITIVITINIG| |1iT| (Al INJAME MJ = mediately following the simple variable
3i0le ; P : irjfng’}u”“vg ARRAYNAME (A" ;IS TRRT| 0o ]ocatedlafter the program itaelf. 3
zi1(o| | [RiERM | [clLiE|AR| |T|H|E| |ARR[AlY| Wi1|T/H| [Z|ER/O|’|S Thus, the array is relocated in memory as &
- Al B AR WA R dily the simple variable space changes size. |
3 ag NEXT| |1 Applesoft uses pointers—pairs of loca- ¢
3(5 PR|I : = i
3ie0| laito) | = lalcloh|:| [aleM | mieFiEmEmCle| [Tl [alrls| tons on page zero—to keep track of |
[zly AlGlAlIN where in memory the arrays reside. The -
3(70| | B RIE[LOAD| |THE| DATA [BACK| \[INTO| Al | pointers at locations 107 and 108 ($6B and *
3lslo }P 1init| Iplsl;|*l8lLlolalp| |alrlRlalvin|aME|, |al"|: |siT|alrlT| $6C hex) are the respective low and high *
590 me Afl’g””' THIE| VIALLUIES| [FIROM |THE| ARR| hytes of the starting address of the entire |
alalel [I¢ il = lal ITlol l1le array area. Locations 109 and 110 ($6D it
af1lef | [p[R[1|N|T| [A](]1]) and $6E) point to the end of the array : :
:gg AIRIHE I space. Ancther pair of pointers, 131 and - i
132 ($81 and $82), contain the address of
the last-used variable. This last set of pointers is the key to saving a particular array.

To save the entire array space, set a variable equal to the start of the array area by PEEng
the appropriate pointers: START = PEEK (107) + PEEK (108) * 256. Next, set a variable for the top 3
of the array space: TP = PEEK (109) + PEEK (110) * 256. Then derive the length of the array area . i
by subtraction: LNGTH = TP — START + 1. Finally, save the array space as a binary file: g

PRINT D$;"BSAVEALLARRAYS.A";START;,"L";LNGTH.

The accompanying program demonstrates the process of saving and reloading a single ﬂoatmg i
point array named A( ). To reference the targeted array, set the pointers at locations 131 and 132 : iz
with this statement: A(O) = A(0). The values at these locations must be placed in another pair of «
locations, 60 and 61 ($3C and $3D). Next, line 270 sets the start of the A( ) array data elements: * >
START = (PEEK (60) + PEEK (61) * 256). Note that SIZE is a variable which holds the size at which ;% =
A( ) was initially DIMensioned. To calculate the length of a floating-point array, use this formula: ~
LNGTH = (SIZE + 1) * 5 + 16. To save an integer array, besides changing A( ) to A%( ), change '

the element byte length in line 280 from 5 to 2: LNGTH = (SIZE + 1) * 2 + 16. Now to save the array: '
PRINT D$;"BSAVE NAMEOFARRAY A“;START:,"L";LNGTH

To retrieve arrays saved with this procedure, they must be BLOADed by either the same pro- .
gram that saved them in the first place, or by another program exactly the same in length. Other-
wise, due to Applesoft’s dynamic array locating, the array could be loaded into the wrong place. -
To get around this restriction, alter the end-of-program pointers in the programs to make the ar- -
rays load in the same memory space every time.

FRELLTLSR s SR )

—Michael D. Bmwnsworth :
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~ TECH NOTES

@ Lower Case Letters for TI-99/4A

Would you like to have true lower-case letters (rather than shortened capitals) available with
TI BASIC? You can—simply by turning the shortened character set that the TI-99/4A uses into
an alternate set by redefining characters 97 through 122 using the CALL CHAR command.

100 CALL CHAR(97,'0000007008384874')
110 PRINT “a”
: 120 GOTO 120
The above example shows you how to change the letter A from shortened uppercase to true
lowercase using TI BASIC. Unfortunately, this solution uses some memory, and program in-
i itialization time is increased. If you have a Mini-Memory module, however, these problems
can be solved by installing the following assembly language routine:

LN ANE

AR G e 2 Ay

AORG >7D00
AL DATA >0000,>0070,>0838, >4874
DATA >0040, > 4078, > 4444, > 4478
DATA >0000,>0038, > 4440, > 4438
DATA >0004,>043C, > 4444, >443C
DATA >0000,>0038, >447C, >403C
DATA >0018, >2420, >7020, >2020
DATA >0000,>0438, > 4438, >047C
DATA >0040,>4078, > 4444, > 4444
DATA >0010,>0030, > 1010, >1038
DATA >0008,>0018,>0808, >4830
DATA >0040, >4048, >5070, > 4844
DATA >0030,>1010,>1010.>1038
DATA >0000,>0078, >5454, > 5454
DATA >0000, >0058, >2424, > 2424
DATA >0000, >0038, > 4444, > 4438
DATA <0000.>0078, >4478. > 4040
DATA >0000, >0038, >4454, > 4834
DATA >0000,>0058, > 6440, > 4040
DATA >0000,>003C,>4038, >0478
3 DATA >0010,>3810,> 1010, > 1408
i DATA >0000,>0048, >4848, > 4824
DATA >0000,>0044, > 4428, >2810
DATA >0000,>0044, > 5454, > 5424
DATA >0000,>0044, >2810, >2844
DATA >0000, >0044, >2418, > 1060
3 DATA >0000.>007C, >0810,>207C
% LWPI >70B8 SET UP WORK SPACE REGISTERS
MOV RIL.RI0 SAVE LINK TO BASIC
LI RO, > 0608 ADDRESS OF ASCII 97 IN VDP RAM

L ok WA N S e o VAR N

T

A

L

=t : LI RL.AL BADDRESS OF CHARACTER CODES
Rits LI  R2.208 208 (26*8) BYTES TO WRITE
— ; BLWP @>6028 MULTIPLE BYTE WRITE

§ B *R10 RETURN TO BASIC

$ END

Next, enter the following to name the routine LOWCAS, and add it and the entry point (>7DD0)

; to the REF/DEF table:

e : AORG >7FES
TEXT ‘LOWCAS’
: DATA >7DD0

Then, you can call it from a BASIC program using a CALL LINK (LOWCAS') statement. By
keeping this routine permanently loaded in a Mini-Memory module, it will be available for
you any time from TI BASIC. It only needs to be run once per program.

—HCM Staff

A il R
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Double Your DOS Master |=fis
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Gl

The MS-DOS 2.10 master disk is a single-sided disk that comes formatted 8 sectors
per track (to make it compatible with older IBM machines). The newer DOS format,
supported by the latest PCs and PCjr, is double-sided with 9 sectors per track. This
chart shows the amount of storage available when using various MS-DOS 2.10 formats:

Format Capacity in Bytes
sides sectors/track
1 8 160,256
1 9 179.712
2 8 322,560
2 9 362,496

When you make a back-up of your DOS 2.1 master using DISKCOPY, the result
is a disk with the smaller single-sided format—a real waste of disk space (if your
machine supports the new format). But there is an alternative: Instead of using
DISKCOPY, format the disk with the /s option using the following command (with your
DOS master in drive A):

A> format b: /s

Place the new disk in the drive (drive b: if you have a two-drive system) when the
following appears on the screen:

Insert new diskette for drive B:
and strike any key when ready

Formatting then begins. When the process is complete, the following message will
dppear on screen:

Formatting . . . Format complete
System transferred
362496 bytes total disk space
40960 bytes used by system
321536 bytes available on disk

Format another (Y/N)?

Answer this question by entering N. Now, to copy the rest of the DOS disk ento
this double-sided, 9-sector disk, make sure the DOS master is in drive A and type
the following command:

A>copy a:*.* b:

If you have a two-drive system, the rest of the disk will be copied to your new disk.
If you have only one drive, you will be prompted to switch disks when necessary.
When the process is complete, the directory of your new disk will reveal that you
still have 204,800 bytes free instead of the meager 28,672 you would have had if you
used DISKCOPY. This extra space is enough to similarly copy the entire DOS sup-
plemental disk and still have 91,136 bytes free for any other files. With high-quality
disks priced at about $5 each, this method represents a considerable saving of both
disk space and money, not to mention convenience.

—Roger Wood

© Home Computer Magazine Seprembef, 1984
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E“ Installing a Reset Switch

There are times when advanced Commodore programmers wish for a way to reset
their computer without erasing everything in RAM. Each time a program hangs up
during debugging—which can happen when you are doing some complex program-
ming or moving basic pointers around in memory—you must furn off the power to
reset the machine. But, there is an easy way fo install a reset switch in your C-64
or VIC-20: you can purchase a simple switch (single pole-single throw, momentary
contact push-button type), at any electronics parts store, and install it yourself with
the instructions below.

Turn off the power to your Commodore and
then disconnect all cables and peripherals. You
will need a small Phillips screwdriver to remove
the three screws holding down the cover. As the
computer is facing you, find the far left hand port
(see photo at right). The particular pins of interest
are pins | and 3. Simply solder one wire to pin
1 and the other wire to pin 3. (One thing to
remember when soldering: You must be sure to
solder the wires on the pins far enough back so
that they don't interfere with the insertion of the
cartridges.) You could run the wires out the back
port and just leave your switch hanging loose.
It is much better, however, to securely mount the
switch on the side of your machine. To do so,
drill a hole into the top left-hand side of your
computer cover and mount the switch there.

A
A
»
hd
e
*
-
*
*
L
-
»

That's all there is to it. Put everything
back together and connect all the power

cords and peripherals, and your Com-
modore 64 or VIC-20 is better than new.

WARNING: If, while experimenting with
the connector pins, your computer dies,
don't panic. Chances are you shorted the
wrong pins together and blew the fuse in-
side the machine (see photo at left). Just
replace that fuse and be more careful next
time.

—Steve Nelson

[Home Computer Magazine, the publisher, and the author shall not be
held liable for unsuccessful project completion. Modification of your
C-64 or VIC-20 will probably void any remaining warranty. Proceed
at your own risk.]
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Much software designed for the IBM PC would run faster and more
conveniently on the PCjr if the smaller machine had a second disk drive.
Now you can add your own . . .

[Caveat: What follows is a hardware modifica-
tion procedure for a PCjr with 128K of memory
and theIBM single-disk system. The successful
implementation of this procedure will result in
a PCjr system capable of accessing two disk
drives. This project assumes that you have the
requisite technical skills and knowledge to
complete it. We have done our best to include
all the necessary data and procedural steps
to guide a knowledgeable technician. Home
Computer Magazine, its publisher, and the
author assume no liability for unsuccessful
project completion or damage to any of your
equipment. Modification of the IBM PCjr will
probably void any remaining warranty. These
instructions are offered as is, and readers
should proceed at their own risk—Ed.]

The Drive For Success

ired of swapping diskettes in and out of your
single-drive PCjr? What if you were told, *‘For

less than $300 (depending on how much you pay
for the drive) and a few hours work you can have a
second disk drive on Junior' Well, now you can.

When the PCjr was first announced as a single-drive
system, we said, "‘Sure, bet all you have to do is stick
an extension cable out the back of the box and daisy-
chain a second drive to it.”” We were wrong. IBM very
carefully de-engineered their disk-drive controller
design making it impossible to simply change cables
and add a second drive. Now here was a challenge!

Our answer to this challenge? Modification of the disk-
drive controller board, requiring only the addition of two
ICs (integrated circuits), the opening of two circuit paths
on the board, the addition of ten wires to the board, and
the construction of a new flat cable.

Initial tests of the hardware uncovered a roadblock—
the IBM PCjr BIOS program (Basic Input/Output System
stored in ROM memory) was the culprit. When Junior
is reset or powered up, BIOS sets what are called

82 ©® Home Computer Magazine September, 1984

“equipment status software flags” in RAM memory
which always report that only one disk drive (device
name A:) is connected.

I therefore had to design a software fix to fool the
system. With some special batch files installed on the
PC-DOS 2.1 disk, I retested the system. DIR B: was
entered at the keyboard, the red light on the second
drive came on, and amoment later the directory listing
of the data disk appeared on the PCjr screen—it worked!

Three To Get Ready

Before attempting this modification, you need to
accomplish three tasks: (1) Read this entire article and
study the illustrations carefully, (2) purchase the parts
needed for the modification, and (3) gather the necessary
tools. Use the parts list in Figure 1 and the tool list in
Figure 2 as checklists to make sure you have everything
you need. When shopping for a second disk drive, make
sure the drive is an IBM-compatible, double-sided,
double-density model, either full-height or the newer
half-height size, and that it comes with a case and power
supply. Don't order a cable with the drive because a
special one must be built for this application.

Voiding The Warranty

It is important that you have good lighting for this
work. Disconnect all cables from the rear of the PCjr
including the power cord. Using a wide-blade
screwdriver, pry up the top cover at the rear of the unit.
Slide the cover back and remove it. Locate the disk-drive
controller board with the wide flat cable connecting it
to the disk drive. Disconnect the cable at the disk drive
and carefully remove the controller board. Remove the
flat cable from the controller board and lay it aside. Place
the controller board, component side up, on a clean
surface.

Referring to the board diagram in Figure 3, use a
small, sharp pair of diagonal cutters to cut pin 1 of
integrated circuit ZM21 free from the printed circuit
board (snip it as close to the board as possible).
Carefully bend the lead up and out from the board. We
will be soldering a wire to it later.



One other integrated circuit (IC) pin also requires this
procedure, but the task will be more difficult because
pin 13 of ZM4 is partially hidden by a capacitor mounted
on the board. Using the soldering iron, melt the joint
at the left lead of the capacitor while gently pulling up
on the lead with the long-nosed pliers until the capacitor
lead comes free from the board. Carefully bend the
capacitor away from the area of pin 13 on IC ZM4.
Using the small cutters, snip the pin free from the board.
This is easier said than done—use care not to damage
adjacent pins. Bend the pin up and out from the board
(so that a wire can be soldered to it). Move the capacitor
back in place and resolder its lead in the hole from which
it was removed.

Congratulations, 10% Of The Job Is Done!

Now the two new ICs must be prepared for mounting
on the printed circuit board. Because there is insuffi-
cient room to place these ICs on the main board area,
they must be *‘piggy-backed’” onto other ICs that are
already mounted on the board. Bend the '‘parasite’ IC's
pins straight out, leave them alone, or cut them off,
depending on the use of each one (as described below
and shown in the accompanying photos). The pins are
counted counterclockwise as viewed from the top of the
IC. Pin 1 is always located to the left of the dimple that
is in one end of an IC.

The first one of our ICs is piggy-backed to the existing
IC at location ZM1 (see Figure 3) which is of the same
type as the new IC (74LS175). Investigation of the design
shows that both ICs use or need to be connected to the
same CLEAR, CLOCK, and DO inputs (pins 9, 1, and
4 respectively). They also share the +5 volt power and
ground pins (pins 16 and 8). By bending all the other
pins (numbers 2, 3, 5,6, 7, 10, 11, 12, 13, 14, and 15)
up and straight out from the IC body, the IC is ready
for mounting (actually, pins 10 through 15 can be
clipped off because they are not used). The prepared IC
is shown in the accompanying photo. To actually mount
this parasite IC, it must be carefully aligned and seated
on the host IC (ZM1), and all shared pins joined with
solder (pin 1 to pin 1, pin 4 to pin 4, etc.). Be careful
not to mount it backwards.

4. Refer to the partial schematic in Figure 5 showing
the affected portion of the disk controller logic. the
pictorial illustration in Figure 3 for parts location,
and the photograph of the wired board. Double-check
each solder connection that you make for correct
location and a solid joint. In each case, inspect with a
magnifying glass to see if any of the solder flow caused
a short to an adjacent connection.

Figure 2. PARTS LIST
For Disk Drive Controller Modification
@TY DESCRIPTION MANUFACTURER

1 SN74LS175 Integrated Circut Texas Instruments

1 SN74LS10 Integrated Circut Texas Instruments

2 RF16-2852-0 Ribbon Cable Texas Instruments
Receptacle

1 SFM34-2841-0 Ribbon Cable Socket Kel-Am Inc.

4 Feet of GEX28-34 Ribbon Cable Kel-Am Inc.

1 IBM compatible dual-sided MPI :

double-density Floppy disk drive

with power supply and case. We

used an MPI model 52 with a case

and supply from a broken drive.)

Figure 1. TOOL LIST
For PCjr Disk Drive Coniroller Modification

DESCRIPTION USE

Small long-nosed pliers Bending leads on ICs

Very small diagonal-side Cutting IC leads
cutters

‘‘No nick’'wire strippers Removing wire

insulation
Lﬁw-wcrttcxge soldering Soldering connections
on

Fine-wire rosin-core solder  Soldering connections

Spool of #28 tinned-copper additional circuitry
wire with insulation

Wooden-jaw vise Making flat cable

Screwdriver set Various uses

On the other parasite IC (74LS10) to be mounted there
are only two shared pins. The + 5 volt power and ground
pins (pins 14 and 7) are the ones used to piggy-back this
IC. All other pins are bent up and out from the IC body.
The unused pins, 1, 2, 12, and 13, may be clipped off.
The host IC for this parasite is in location ZM9, as shown
in Figure 3 (the host ICis a type 74L.S08). Carefully align
and seat the new IC on the ZM9 host and solder pin 14
to pin 14 and pin 7 to pin 7.

Time To Get Wired, Folks!

There are ten wires that must now be connected to
the printed circuit board. Using a low-wattage solder-
ing iron, attach the wires according to the chart in Figure

The wire that connects ZM9 (piggyback) pin 8 to
connector U2 pin 10 must be installed with additional
precautions. First, identify the correct U2 connector pin
by holding the board in front of you and counting 5 over
from the right side on the bottom row as shown in Figure
3. The wire must be wrapped tightly at the very bot-
tom of the pin and soldered with a minimum of solder.
If the length of the pin is obstructed by the wire being
placed too high or excess build-up of solder, the flat rib-
bon cable connector that mates with U2 will not seat
properly, causing possible intermittent operation of the
disk system. After the wire is installed, try pressing the
old ribbon cable connector onto U2 to make sure it fits
tightly over all pins. After checking the connector fit,
carefully remove the flat cable from U2 and set it aside.
The disk-drive controller board is now ready for installa-
tion in the PCjr. Place it aside for the moment.

Making The New Flat Cable

A new cable must be made that replaces the old flat
cable and that extends out the side of the PCjr. This
requires the installation of three specially-matched,
ribbon cable connectors at the right points along the
length of a flat ribbon cable. These connectors are
usually installed using a special arbor press tool and
custom dies, but it is possible to install them yourself.
Slide the ribbon cable through the gap formed by the
main body of the connector and its plastic backing plate
until the connector is located at the right spot on the
cable. Using your hands, press the plastic backing plate
into the main connector body as hard as you can to keep
it from moving during the final step. Using a wood-
working vise (don't use a vise with metal jaws), clamp
the new connector assembly in such a fashion as to
apply further pressure to seat the plastic backing plate
into the connector’'s main body. Tighten the vise
slowly while watching the gap between the flat cable
and the connector body. Stop tightening when the cable
and connector appear to have formed an airtight seal.
Warning: over-tightening the vise may damage the
connector-cable assembly.

Starting with one end of the ribbon cable, install the
connector that will mate with the controller board
match the distance between the connectors on the old
IBM flat cable. Install this connector on the same side
of the cable as the old IBM cable. The last connector,
which will mate with the new external disk drive, is
mounted on the other end of the cable (facing the same
side as the other disk drive connector).
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Figure 3.
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ABOVE: This diagram shows the layout of the major components on
the IBM PCjr Disk-Drive Controller board. The two new ICs and new
wiring are shown in black. Note the locations of ZM4 pin 13 and ZM21
pin 1; both need to be cut free from the circuit board prior to the
addition of the new wires (see text).
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This schematic shows a por-
tion of the IBM Disk Drive 14—
Controller Logic (in black)
with the new modifications
in RED. Note the "PB"
following an IC’'s location
designation stands for
“piggyback."
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RIGHT: The prepared ‘‘piggy-
back'' IC for location ZM9
(74LS10) is shown after its pins
have been formed (or removed)
per the instructions in the text.

RIGHT: The prepared '‘piggy-
back' IC for location ZM1
(74LS175) is shown here after
its pins have been formed (or
removed) per the instructions in
the text.
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BELOW: This photo shows the IBM PCjr Disk-Drive Controller board
after the completion of modifications. Note the new wiring in white
and the '‘piggy-back’ ICs at locations ZM1 (74LS175) and
ZM9 (74LS10).
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Figure 4.
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The completed project with the modified con-
troller board and new cable installed prior to
“buttoning up."

Shown above is the new cable that connects the modified
controller board to the two disk drives (the original drive
inside the PCjr and the additional drive on the outside).
The portion between the controller board connector and
the internal drive has been sized and formed to match
the original IBM cable.

Notice how the old IBM cable was folded, and
duplicate folds in the new cable. [Home Computer
Magazine has a kit available for this project. It includes
the two integrated circuits and the new finished flat
cable. The cost of the kit is $49.95.—Ed.]

Cable Installation

Install the modified controller board in the PCijr,
connect the new cable to the controller board, and
connect the internal disk drive. Fold the free end of the
cable so that it passes over the right side where the slot
is molded into the case lip. Crease the cable so it
will pass up and over any attachment when the PCjr
lid is replaced.

Disk Drive Address Selection

You've got one last item to take care of before
replacing the PCjr lid—the internal disk-drive selector
jumper. Notice that there are four sets of pins on the
disk-drive circuit board next to the edge-type connec-
tor with the new flat cable. A plastic and metal jumper
device is mounted on the second set of pins from the
left. Pull this jumper off that set and press into the
far left set of pins. This will ensure that the system
recognizes this disk drive as '‘device name A:"" which

TheIBM internal disk drive's selection jumper is shown in its factory
installed location on the left. It must be moved to the new location
as shown on the right (see text).

is the default drive at start-up time. Replace the PCjr
lid, being careful to guide the cable out the slotted
cover lip.

Place your new external disk drive to the right of the
PCjr and remove its cover. The instructions that follow
are general in nature because we have no way of know-
ing the precise configuration of the new drive that you
purchased.

“Initial tests of the hardware
uncovered a roadblock—the
IBM PCjr BIOS . . .”

The new disk drive must be set up as *‘device name B:"
for the Disk Operating System. Locate the drive-select
jumper area on the drive’s circuit board. Usually, it will
have letters printed on the circuit board next to it such
as DSO, DS1, DS2, and DS3 (sometimes they are
numbered 1, 2, 3, and 4). Make sure that all of these
jumper options are ‘open’’ except the second from the
lowest, which should be jumpered. This will select this
drive as the second one ('B:"). Now locate the ‘“‘load
resistor’’ IC pack socket near the drive-select jumper
area. If the socket is not empty, remove the resistor pack
and discard it. Locate the edge-type connector of the
new drive. Press the last connector of the new flat cable
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(coming out of the PCjr) onto this edge-type connector.
Plug in the power on the new drive and turn on its power
switch. If the red light of the new drive comes on and
stays on, the flat cable connector is upside down. Turn
off the power of the second drive, reverse the flat cable
connector at the new drive end, and try again. The red
light should not come on. Finally, replace the external
disk drive’s cover while guiding the new cable out the
unit’s cable slot.

Fooling PCjr BIOS

Any diskette that you use to “‘boot” from will need
to have at least the following files on it if it is to utilize
the new disk drive:

FILE NAME ORIGIN
COMMAND.COM IBM DOS DISK
DISKCOPY.COM IBM DOS DISK
DEBUG.COM IBM DOS DISK
AUTOEXEC BAT SOURCE GIVEN BELOW
BOOT.BAT SOURCE GIVEN BELOW
MODBOOT.BAT SOURCE GIVEN BELOW
SWITCH.BAT SOURCE GIVEN BELOW

Make certain that the diskette has been formatted
with the /S option so that the IBM PC-DOS 2.10 and the
COMMAND.COM file may be installed before installing
the rest of the files. Then copy the DEBUG.COM and
DISKCOPY.COM files from the master IBM PC-DOS 2.10
diskette onto the new boot disk. You can use a text pro-
cessor, such as the IBM EDLIN that comes on the master
PC-DOS 2.10 disk, to create the four BATch files describ-
ed here.

‘. . . BOOT will indirectly cause
changes in the information that
BIOS stored in RAM. . .”

The AUTOEXEC.BAT file must contain the following
lines exactly as they appear here, in the order that
they appear:

IF EXIST switch.bat GOTO first
GOTO last

.first

RENAME switch.bat off bert
BOOT

Jlast

RENAME off.bat switch.bat
DATE

TIME

AUTOEXEC.BAT is automatically executed each time
the PCjr system is powered up or reset. As it
executes, it first checks to see if the file SWITCH.BAT
exists on the disk in drive A.. If it does (and it should)
the program logic will GOTO the line labeled :last. Here
the program renames the SWITCH.BAT file to OFF.BAT and
executes the file called BOOT.BAT. BOOT will indirectly
cause changes in the information that BIOS stored in
RAM and will affect a restart of the system. This means
that AUTOEXEC.BAT is executed again from the start.
This time the SWITCH.BAT file doesn't exist, so the pro-
gram logic will GOTO the label :last. At this point, the
OFF .BAT file is renamed to SWITCH.BAT, and the DATE and
TIME prompts appear.

The BOOT.BAT file simply starts up the BM DEBUG.COM
utility with directions to take debug commands from
the MODBOOT.BAT file instead of the keyboard:

DEBUG <MODBOOT.BAT
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The MODBOOT.BAT file causes four things to
happen: It (1) assembles a short assembly language
routine starting at location hexadecimal 9080 in
memory; (2) executes this same routine causing the bit
in the system’s Equipment Status byte (which signals
that a second disk drive is on line) to be set; (3) loads
the *“‘boot track” from the diskette into memory star-
ting at Hexadecimal 7C00; and (4) executes this boot.
MODBOOT.BAT looks like this:

AO 0:980

XOR AX AX

MOV DS, AX

OR BY (410),40

NOP

[insert a blank line here to stop assembly.—Author]
G=0:9080 9089

L0:7C00001

&=0:7C00

The last file to be created allows AUTOEXEC to detect
where it is in its sequence. The SWITCH.BAT file is only
a dummy which must exist on the disk, but may con-
tain anything at all. We simply entered a comment line
describing its function as follows:

REM This is a dummy file used in booting.

Once these four files are on your new boot
disk, label that disk as the PCjr Dual Disk Drive
System Disk.

Now, Go Man Go!

This is it. Make sure the new Dual Disk Drive System
Disk is in the A.: drive (the one in the PCjr case). Place
any other good IBM formatted diskette in the new
external drive. Turn on the power to all system units
(the PCjr itself should always be last), and watch the
screen. After about 45 seconds of clicks, flashes, and
text scrolling on the screen, you should see the prompt
for the date. Enter the date and the time.

The big test is to now try accessing the second drive.
Enter DIRB: and press the [ ENTER | key. You should see
the second disk-drive light come on, and the directory
of the diskette in that drive should appear on the screen.
Ifit doesn't, recheck each of the new files that you plac-
ed on the boot disk for errors. Also, have your maodifica-
tion work checked by someone else for errors. Once you
are successful, place a blank diskette into the new drive
(B:), enter DISKCOPY A: B: and press [ ENTER ]. Press any
key to start the process. Watch how fast the system now
copies a disk! Isn’t that worth all this work? Label the
new disk as the working backup to the Dual Disk Drive
System Disk and copy any other files that you usually
use (such as the FasyWriter II system files).

OK, that’s it. Have fun exploring the wonderful world
of IBM PC software!

Note: Listed above are the manufacturers of the
specific products that were used in our project. There
are other manufacturers of similar products that will
work as well. Sources for these items are major
electronics component distributors and mail order
houses. Sorry, you are on your own when locating
the disk drive.

Home Computer Magazine can supply a profes-
sionally made cable and the two ICs in a kit.
To order, send $49.95 to PCjr Disk Kit, Home
Computer Magazine, 1500 Valley River Drive

Suite 250, Eugene, OR 97401.
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If you thought LOGO
was limited to moving a
turtle around the
screen, this spread-
sheet application will
change your mind.

by Rich Haller
and the HCM Staff

lthough LOGO is perhaps

best known for its graphics

capability, it has other
powerful features that make it a good
candidate for use in writing a spread-
sheet program. For example, LOGO
variables can be numbers, strings of
characters, or lists of values. What's
more, variables are not restricted to
one kind of value as they are in
BASIC, where a variable must be
either numeric or string. Because
any cell in the spreadsheet can con-
tain a number, a label, or a formula,
the LOGO variable is ideal for
representing the spreadsheet cells.

The TI Exception

The TI-99/4A home computer
can't erase a variable from memory
once it has been created, as the other
machine implementations of LOGO
can. Thus, it is impossible to store in-
formation in the spreadsheet by us-
ing variables to represent the cells.
TI LOGO would never be able to
distinguish between a value entered
from an old spreadsheet or a new
one. For this reason, a different
algorithm was devised which places
the values for the spreadsheet into a
list. Each cell will be a list of two
items in a greater list. The first item
for a cell is the cell name, which will
be used for searches. The second
item in the list is the value for that
cell. It could be a number, a string
label, or another list (formula).

LOGO Runs Away

One of the most valuable aspects
of writing a spreadsheet program in
LOGO is the RUN command. This
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command allows you to save a formula as a variable,
and then RUN the contents of the variable. The output
will be the result of the formula. Because of this feature,
you will be able to enter a formula as the value of a cell,
and have the result of the formula displayed on the
spreadsheet. The following are samples of how pro-
cedures of a program execute equations from a list. This
line can be used with the IBM LOGO, Apple LOGO II,
and C-64 LOGO:

RUN FPUT “‘OUTPUT :CELL
This line can be used with the TI LOGO:
RUN (SE [ MAKE FIRST [ Y | ] .EXPR )

Screen And Cell Size

The first step in writing a program like LOGO Spread-
sheet is to develop a clear picture of how the end result
should look from the user’s point of view. Because of
the difficulty in extending the spreadsheet beyond the
borders of the screen, we decided to limit the workspace
to five columns and eighteen rows, which should be ade-
quate for simple operations. However, the cell size does
vary slightly between systems:

C-64 LOGO Seven (7) characters, or integer numbers.
Apple LOGO Il Six (6) characters, or integer numbers.
IBM LOGO Six (6) characters, or integer numbers.

TI LOGO Five (5) characters, or integer numbers.

The length of a formula is limited only by your
system's maximum length for a string. But, a formula's
result should never be a value that will exceed the space
provided for it in a cell. Depending on your system, the
result may be truncated, or an error message may ap-
pear in the cell.

Data Entry

Data entry takes two forms, depending on the system
you are using. Both TI and C-64 LOGOs allow you to
display graphics in the top two-thirds of the screen, and
text in the bottom one-third. This allows the bottom
lines to scroll without affecting the top of the screen
where the spreadsheet is displayed. The TI and C-64
LOGOs also allow you to enter commands directly under
the LOGO editor. The IBM and Apple LOGOs however,
do not allow this to happen quite so easily, so the entire

screen is left in text mode. All data entry is done interac-
tively with a procedure called GETINPUT.

To start the program, enter SPREADSHEET. You will
then be asked if you want an old or a new spreadsheet.
If you select OLD, the values assigned to the variables
the last time you saved the file will be used. If you select
NEW, the spreadsheet will be displayed with empty cells.
At any time you can clear the contents of the spread-
sheet by entering the command NEW. This erases all
values stored in the spreadsheet—if you haven't saved
them to disk before using the NEW command, they will
be lost. On the IBM and Apple you can bypass the
SPREADSHEET procedure when you want to use old data
and simply enter OLD.

Spreadsheet Commands

A number of commands can be used to interact with
the spreadsheet. You can enter numeric values
(numbers), labels (words), or equations (lists) into any
cell of the spreadsheet. You can then calculate one equa-
tion, or the whole spreadsheet. A detailed description
of each of these commands is given below.

—ENTER :cell-name :cell-value
With this one command you can enter either
numbers, labels, or equations into a cell, and the value
will be displayed at the same time. If the value you enter
into the cell is an equation, then the result of the equa-
tion will be displayed. Some examples of the ENTER com-
mand are as follows:
Numeric Values:
ENTER "Al 110

ENTER ''A2 2036
ENTER ''D13 98375

Label values:
ENTER "Bl “INCOME

Place 110 in cell Al.
Place 2036 in cell A2.
Place 98375 in cell D13.

Place "INCOME" in cell Bl.
ENTER ''E16 ''TAXES Place ""TAXES' in cell E16.
ENTER ''C8 ''Totals Place ‘Totals’ in cell C8.

Eguations: (IBM, Apple, and C-64 only)
“Al2[:Al + :D13 - :A2]

ENTER "'El4 [ (:Al - :A2) * (:D13/2000) + 1)

It is possible to use an equation within another equa-
tion. For example, if cell A12 contained the equation
shown above, you could then use A12 in the following
equation:

LOGO Timesisanin- *®
formation resource
for users who want
to create their own
personal languages— ¢
languages that will
easily allow them to
communicate with @
the computer in a
totally new audiovisual realm of applied im-
agination, exploration, and self-discovery.
The articles on these pages concern the use
of the LOGO language, but readers do not
need any additional software or equipment e
(or even a computer) to understand and
learn from the material presented here.

ed disk.

Commodore 64: Terrapin LOGO requires
a Commodore 64 with a VIC-1541 Disk
Drive and a blank, initialized disk.

TI-99/4A: T1 LOGO requires the TILOGO
or TILOGO Il cartridge and a compatible
32K memory expansion unit. A cassette
recorder may be used for storage, but
a compatible disk system is recommend-
ed for convenience.

IBM PC or PCjr: LOGO Computer Systems
LOGO requires the PC or PCjr with 128K
bytes of RAM, one disk drive, and a blank,

Introduction

Apple: Terrapin LOGO requires an Apple
I, 1+ or lle with 64K of RAM, one disk
drive with controller, and a blank, initializ-

the system to begin a new line. In our
typeset listings, single LOGO statements
may carry over from one line to the next
without ending. The end of a LOGO state-
ment is marked with a curved arrow () to
indicate that you press [ ENTER | or
[ RETURN | at that point.

Notice

LOGO Times is actively soliciting articles.
Manuscripts should be typed double-spaced,
and accompanied by a cassette tape or disk
if containing any lengthy procedures or
graphics.

Send zll materials to:

If readers want to actually experience a
LOGO environment, they will need a com-
puter, the requisite software and/or car-
tridges, and any additional hardware re-
quired for a particular implementation. A disk
drive is required for scme LOGO implemen-
tations, but in other cases, a user’'s work
may be saved on cassette tape, or copied
into a notebook (for later re-keyboarding).

The varieties of LOGO we'll consider
include—but are not limited to—Terrapin
LOGO for the Applell, Il + orlle and the Com-
modore 64, TI LOGO for the TI-99/4A, and
LOGO Computer Systems LOGO for the IBM
PC and PCjr.

initialized disk.

In each issue, one or more of the articles
may refer to or build upon the topics discuss-
edin a previous article. It is therefore recom-
mended that for maximum benefit and
understanding, new readers obtain the ap-
propriate back issues of Horme Computer
Magazine containing LOGO Times articles.

LOGO Listings

As you enter LOGO statements, the last
thing you do at the end of every statement
istopress| ENTER ] on the Tland IBM (the
key with the [«= ] symbol, or [ RETURN ] on
the Commodore 64 and Apple. This signals

LOGO Times Editorial Dept.
Home Computer Magazine
1500 Valley River Dr.,, Suite 250
Eugene, OR 97401

All mail directed to the Letters-to-the-Editor
column (Letters on LOGO) will be published
in accordance with the conditions set forth
on Home Computer Magazine's Masthead
page.

Our Contributing Editors

Henry Gorman, Jr. Roger B. Kirchner
William M. Goodman Rich Haller

@ LOGO Times is a trademark of °
Emerald Valley Publishing Co.
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“Use caution though when creating
equations within equations, for if a cell
appears within its own equation, or
within an equation it uses, you will
have problems with recursion.”

ENTER [ (RUN :Al2) + :A2]

In this example, the result of the equation in cell Al2
is added to the value in cell A2. Use caution though
when creating equations within equations, for if a cell
appears within its own equation, or within an equation
it uses, you will have problems with recursion. Recur-
sion occurs when one procedure keeps calling itself in
an infinite loop. This usually results in an OUT OF SPACE
error.

—Equations: (TI-99/4A)

TILOGO handles equations a little differently because
of the method it uses to store the cell values. This
method of building equations may seem to have its
drawbacks, but as you will see later, it also has many
advantages. Here are some typical equations:

ENTER "‘Al2 [(VAL[Al ) + (VAL[Dl:;g) = (VAL[Azg)]

ENTER 'C13 [ (VAL [ALl]) - (VAL[A2]) * (VAL[DI13 )

/ 2000) + 1)

The VAL function returns the numeric value of the cell,
whether it is a number or an equation. This is where
the advantage comes in. In this version of LOGO Spread-
sheet it makes no difference whether the cell isa number
or an equation in extracting the cell’s value. In the above
example, Al could have been either a number or an
equation, and the equation using A1 would be the same.

UPDATE :cell-name

If you have a full spreadsheet, it could become quite
time-consuming to recalculate every formula when only
afew changes are needed. This command lets you pick
and choose the formulas you want recalculated. For a
cell to be recalculated, it should have a formula in it.
To enter the cell desired, use the UPDATE command like
this:

UPDATE ‘'Cl2

This command lets you update only one cell at a time.
In this example, the cell at column C row 12 will be
updated.

RECALC

This command is useful if you wish to recalculate the
entire spreadsheet. If any values have been entered or
changed, then RECALC will display them.

OLD (IBM, and Apple only)

This command is available only with IBM LOGO and
Apple LOGOII. Itis necessary because in special cases,
a bad command entry may cause a LOGO error message
to be displayed. If this occurs, the program is no longer
interactive (you are at the TOPLEVEL of LOGO). It's also
possible that the error message will cause the screen
to scroll, or even display the message right in the mid-
dle of the spreadsheet. If this happens, you can simply
enter OLD and the spreadsheet will automatically be
redisplayed. In addition, the RECALC procedure is
automatically called at this time. If the error was caused
by a bad cell formula, you should correct the problem
before entering the OLD command. To correct a formula,
you can use either the ENTER command as provided, or
the MAKE primitive to reassign a value to a variable (the
variable being the cell with the problem). If this isn’'t

satisfactory, you can erase a variable name by entering
ERN and the variable name.

Complex Formulas
(Apple, IBM, and C-64 only)

Creating formulas can become a very complex task,
even in simple spreadsheets. We added two procedures
to help make the task easier with Apple LOGO II, IBM
LOGO, and C-64 LOGO, and one procedure for the TI
LOGO version.

CSUM :col-letter :beg-row-number :end-row-number

This command can be used to total up columns. You
can specify the column you wish to total, the beginn-
ing row, and the ending row. A typical example might
look like this:

ENTER ‘Al8 [CSUM "A 19]

In this example the values in column A, rows 1
through 9 are totaled up and placed in cell A18. The
cell receiving the total from the CSUM procedure does
not have to be in the same column as the one on which
the CSUM procedure is working. The same formula
above could have been assigned to cell "'D7 just as easi-
ly. Notice that the column name is preceded by a quote.
This is a requirement whenever LOGO works with
words that are not numbers. The next two values are
numbers, and do not require the single quote. There
should also be a space between the column letter and
the beginning row, and between the beginning and en-
ding rows.

RSUM :row-number :beg-col-letter :end-col-letter

This procedure works the same as the CSUM pro-
cedure except that it provides row totals. A typical ex-
ample looks like this:

ENTER "E18 [RSUM 1 "A "E ]

The two procedures above can be mixed to create
some very complex formulas. You also can directly in-
sert normal cells with values, and integer numbers:

ENTER “'E18[ (CSUM ‘A 118) + (RSUM4"A"'C)*:E17 + 25]

Complex Formulas
(TI-99/4A only)

The TILOGO version of LOGO Spreadsheet uses one
procedure to replace the two procedures used in the
other versions. The procedure ADDUP lets you obtain
a total of all the cells in a rectangular area of the spread-
sheet. You simply supply the upper-left cell and the
lower-right cell in a list, and the sum of all cells between
will result. An example would be:

ENTER "'E18 [ ADDUP [ Al C3]]

In this example, the value from cells Al through A3,
Bl through B3, and C1 through C3 were all added
together and placed in cell “‘E18. Notice that the colon
(:) is not required on the cell names inside the formula.
This is because they are not variable names. This pro-
cedure can also be used in complex formulas of the type:

ENTER “'E18 [ (ADDUP [Al C3)) + (VAL[D4]) * 4]

Expanding The Program
You may easily expand on any of the procedures
presented here, or even add your own. The beautiful
thing about LOGO is that you can create your own
language. Make your commands in the form of pro-
cedures, to assist with shortcuts in your own personaliz-
ed spreadsheet. You may also want to define a procedure
which initializes some of the cells to a predesigned set
of formulas and labels. The limit to this program's ex-
pansion and capabilities is only your imagination.
HCM
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Crossing the river?
Beware the cannibals—they’d love
to have you drop in for Iunch!
An old puzzle finds a new form in LOGO.

by Roger Kirchner
and the HCM Staff

telligence research is the difficulty of devising
efficient algorithms for “intelligent " search. By this
we mean the ability to assess a problem, test the conse-
quences of specific actions, and search for a legal solution.
A good algorithm would not only find a legal solution, but
would also search for the best solution. A classical exam-
ple is the old “*Missionaries and Cannibals’ puzzle:
Three missionaries and three cannibals come to a river.
There a boat transports people back and forth across the
river, but it can hold a maximum of only two people at a
time. The problem is to get everyone across safely.
Everyone is “safe’ as long as the cannibals never out-
number the missionaries on either shore. There can be
cannibals on a shore with no missionaries.
In order to consider a problem like this, it is necessary
torepresent each possible state of the game, determine the
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O ne of the central problems in artificial in-

rules which apply in each state, and devise procedures to
control the order in which rules are applied in transform-
ing a start state into a goal state.

Designing The Solution
Several logical problems must be solved before this pro-
gram can be written:
1. Decide how to represent the state of the puzzle—who
is where, and where is the boat?
2.For agiven state, determine what the legal boat loads
are.
3. Make it possible for a user to play with the puzzle. The
user must be able to enter the number of missionaries
and cannibals to go in the boat. Play should continue
until the puzzle is solved, and the program recognizes
a solution.
4. Provide an automatic puzzle solution. For each state,
the program should be able to calculate a list of possible
moves and then try them out according to the rules. One
of four things can happen at each stage:

— We arrive at a certain state for a second time. If this
happens then we should back up and try again.

— Wearrive at our goal state, at which time we will have
solved the puzzle.

— We have tried all possibilities without success, in
which case there would be no solution.

— We arrive ata new state. In this case we might be on a
possible solution track. We compute the list of boat loads
possible from this state, and try the first one in the list.



Representing A State

Many possibilities exist for representing the state of
the puzzle. Obviously, we could represent a state with
a list. But exactly how? The following method was
chosen.

[S[mlcl][m2c2]]

Here, S stands for the side of the river where the boat
is positioned. The symbols ml and cl represent the
number of missionaries and cannibals on the same side
as the boat. The number of missionaries and cannibals
on the opposite side of the river from the boat are
represented by m2 and c2. For example, [L[33][00]]
represents the start position. The boat is on the left shore
(L), and there are three missionaries and three cannibals
on that shore. No one is on the opposite shore (the right
side).

The boat loads can also be represented by a list of two
values: [ m ¢ |. The number of missionaries in the boat
is m, while the number of cannibals is c.

““A good algorith would not only find
a legal solution, but would also search
for the best solution.”

Playing With The Puzzle

To play the puzzle, type MISSCAN and press | RETURN |
or [ ENTER ]. You will be asked if you would like to solve
the puzzle yourself. If you want to solve the puzzle, res-
pond by entering Y for yes.

The PLAY procedure will then initialize the game. "'D
(for Description) is initialized to the start position. ‘D
will contain the current state of the game. PLAY then
calls PLAY1, which does all of the work—including
prompting you for the number of missionaries and
cannibals to send across in the boat.

The variable "'BTLD contains the contents of the boat.
The MOVE procedure is then called using ‘D and “‘BTLD.
The MOVE procedure will output the new state if the
move is legal (safe), or it will output [ ] if the move is not
safe. PLAY1 will be recursive until you enter a legal boat
load. Once a legal boatload has been entered, the pro-
gram will call the ACTION procedure to actually move
from one shore to the other.

Automatically Searching For A Solution

After entering MISSCAN to start the puzzle, you will
be asked if you would like to solve the puzzle yourself.
If you want the computer to solve it for you select N.

The key to this portion of the program is the
BACKTRACKI procedure. This is the procedure which
will find the solution, and then remember the shortest
path from the starting position to the current position.

Its purpose is to search for legal paths from one posi-
tion in the puzzle to another. The procedure is recur-
sive, calling itself until it locates the proper path to the
end of the puzzle.

During the BACKTRACKI procedure, the results of the
search are displayed on the screen. The Commodore,
IBM, and Apple versions display only the contents of
the boat during the search. The TIversion actually goes
through the whole sequence of moving the boat back
and forth while it searches for a solution.

After a solution is found, control is given to DO, which
displays each step in the solution by moving the mis-
sionaries and cannibals back and forth in the boat. After
seeing the solution displayed, you can view it again or
return to the main menu.

Graphics

—TILOGO II W

TILOGO Il is a fantastic LOGO for demonstrating the
missionaries and cannibals puzzle because of its sprites.
Sprites are ideal for depicting both the people and the
boat. We merely put six sprites on each side of the screen
and assign each sprite to carry one of three shapes: a
missionary, a cannibal, or a blank for neither. The boat
is made up of four sprites—two sprites on top of two
others. We then assign the two sprites on top to carry
one of the three shapes. The bottom two sprites make
up the boat itself. The shapes for the cannibals and mis-
sionaries are shown here. They can be entered using
the MAKESHAPE command.

82 pefies i2E

Boat Missionary Cannibal
Shape 5 Shape 6 Shape7
64
—Commodore LOGO

Commodore LOGO uses sprites to place the mis-
sionaries, cannibals, and boat on the screen. Three
sprites are used for the missionaries, three for the can-
nibals, and two for the boat. To move around the screen,
the sprites' X and Y coordinates are changed. Three
shapes are used, and must be loaded from the LOGO
utility disk, which comes with the LOGO language disk.
After loading the program and before running it, insert
the utility disk. Type MISSCAN and press [ RETURN |. The
LOGO procedure READSHAPES will BLOAD the shapes into
memory for you. SR RN

[ | 52 S|
_IBM LOGO and APPLE LOGO II LE[ L

The lack of sprites in both IBM and Apple LOGOs
makes it necessary to use normal text characters for the
missionaries, cannibals, and the boat. The missionaries
are represented by a capital M, and the cannibals are
a capital C. The boat is constructed to look like so:

(==
To move the boat, it’s necessary tolocate the cursor with
the SETCURSOR primitive, and then print the boat
repeatedly with either aleading or trailing space, depen-
ding on whether it's traveling left or right across the
screen. HCM

For the Key-in listing see HCM PROGRAM LISTINGS Contents on page 93.

TI LOGO Versus TI LOGO II

The TI version of this procedure was written to work
with TI LOGO II not TI LOGO. There aren’t enough
NODES available to enter all of the procedures with
TI LOGO. If you do not have TI LOGO II you can at
least play the game by entering the following proced-
ures:

TI LOGO Procedures

TO SAVE? .P TO DISPLAY :N .5 :T
TO ADD :P :.Q TO SWITCH :SIDE
TO SUB P :Q TO PLAY

TO LEGALS :LOADS :D TO ACTION :POS
TO INITVALS TO MOVE :LOAD SIDE ‘P :Q
TO MISSCAN TO PLAY]

TO SPLIT :N :S1 :52 TO NONO

TO MAP X :XYS TO SHOUT

TO UNLOADBOAT TO INIT

TO MOVEBOAT :5 TO SETBOAT :S

TO LOADBOAT :LOAD TO SHOW :D

© Home Computer Magazine September, 1984 91
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Your Guide to Typing in Programs from HCM
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Within these pages is a software bonanza: entertain-
ment, education, home and business applications, utilities,
and tutorials—just for you. All you need to dois type them
into your computer. HCM has taken most of the strain out
of this process:

® Typeset listings with numbers in boldface.

® Abold, double vertical bar separating the line numbers
from the program statements in BASIC listings.

® A vertical background grid to aid entry of the spaces.

Look at the Key-in-Reference (Figure 1 below) see how
each character actually appears in the listing. By check-
ing any questionable characters with the Key-in Reference,
you can reduce errors to a minimum.

Figure 1: Key-in Reference
| 1) B ey

B(C F 1 L PQ[R(S VWIXIY(Z([[1]—|| <
alblc flglhli 1 plqirls viwlxlylz[* I\N[Z[=It]£]x
- Before You Begin ,

Since HCM publishes for several different computers, the
first thing you should do is make sure that you are
looking at the listing designed for your machine. If, for
example, you have an Apple Ile, make sure you look for
the following black bar above the listing:
The computer model name will likewise appear on each
subsequent page of each listing, so always look for the
name before you begin typing from a new page of listings.

Before you begin typing in the program, you will want
toset up a system tosave your program. Whether you are
using a cassette or diskette storage system, now is the time
to be certain it is properly connected, powered up, and
loaded with a blank cassette or an initialized disk. As you
type in your program, you should get in the habit of
saving your work after every twenty or so lines.

One of the most common errors in entering a listing is
typing one symbol for another. These transpositions in-
clude substituting the letter O for the number O, the letter
lfor the number 1, the letter S for the $, and the uppercase
B for the number 8. The last error is especially likely when
working in hexadecimal numbers which are composed of
0-9 and the uppercase letter A-F.

The listings in HCM are always the same number of
characters wide, but the number of characters put on any
line of the video display will vary from computer to

‘computer. Don't try to make your listings look like the
type-setlisting—instead make sure you key in the listings
character for character and space for space.

A Special Note on Listings: C-64 and VIC-20

Commodore uses more than 90 special symbols to re-
present various keyboard operations: for instance, the
symbol [@]in a program represents the operation of holding
down the [ SHIFT ] key and pressing the key which has

CLR on its upper half (second key from the right on the
top row). This operation clears the screen.

" Rather than reproducing these symbols, HCM'’s
listings include key-stroke instructions, between two
hands with pointing fingers. For example, when you
find oeSHIFT CLRw in an HCM listing, you will know to
hold down the [ SHIFT | key and press the key with CLR
on it. '

Anumber is included if you need to repeat the opera-
tion: e8SHIFT CRSRLEFT-wi tells you to hold the [ SHIFT | key
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down and press thé cursor left key (on the bottom right
of the keyboard) eight times.

When you come to the hand symbols, remember:

® Each operation is enclosed in its own set of hand
symbols.

® If any key action requires you to press two keys,
press the control key or the Commodore key or the
shift key first and hold it down before pressing the
second key.

® Everything between a pair of hand symbols is
set in-a different place.

In Figure 2 below, we have included a chart showing
you arepresentative sample of the symbols that appear
when you use keystrokes enclosed by the hand sym-
bols. (Notice that the hand symbols always appear
within quotation marks—as in a print statement.)

Figure 2: Special symbols: C-64 and VIC-20

When you see: Press the To get
keys: this display

“ bl (R[S R [D|ofw{Ntwd” =] @]

" bric|R|S R [R| 1 a7 g 0

“telsiul1|F[1| |c|r|Lle]p|r e B

“ s |1 [Fl7| |o|e|rfwg” [v]

* barfti|oIMIE fud * (s)

‘rsr:n‘ K" oA (k] 7]

“brfcMiD[R| [k fed” © & @

" pr{F|1ng” [E E

“telsiu1[e|t| |F|2}w TRIC N

“brc|T[RIL] [R[V]s]o[nted o = [R]

“telc|T|R[L| [R[v|s|O|F|Find” = Q

“beiciT|RL| [B]Likfed" m |

" briciM|p|R| [B L pvfed €] m (4

“tris||1[F|T| |c[R[s|R|L|E|F|T e Em:m:]]

“beislult[elr] lciLlrbd bel2(slclrlsiplohwinhe” [v] @@

Program Identification

Each program header (the first few lines of the pro-
gram) contains information giving the language the pro-
gram is written in (e.g., TI Extended BASIC, Applesoft,
etc.) and any special system components that are re-
quired (special memory cards, Speech Synthesizer,
etc.). The first two digits of the version number tell you
in which volume and issue of HCM the program initial-
ly appeared. The third digit of the version number in-
dicates the version of the program. When a program in-
itially appears, in HCM, it is version 1. Any subsequent
revisions to the program if later published in the
magazine or in the software available on magnetic
medium from HCM will bear a revised version number.

_—_14_. 4.1
e 1]

1 = original program
2

Volume no.

. = no. of update .
n End of Program =
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As a service to our readers who prefer to key-in their O set(s) of Diskettes
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diskettes and cassettes at low prices. set(s) of Cassettes
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