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EDITOR’S NOTES

In a Surprise announcement,
Commodore President and Chief
Executive Officer Jack Tramiel
resigned on Friday, January 13.

- Tramiel’s reported replacement,
Marshall F. Smith, is expected
to assume his duties in late
February. Smith is currently
president and chief executive
officer of the U.5. unitof a
Netherlands-based company,
Thyssen-Bornemisza. To Com-
modore, Smith brings a track .

- record of experience in major

manufacturing operations and

finance. His U.S. operation had '

1982 sales approachmg $1 billion.

Smith does not have computer

industry experience—it had been

anticipated that Commodore

Chairman Irving Gould would

stress other variables in his

selection.

The end of an era? Tramiel's
resignation was met with sur-
_prise and some consternation
within Commodore. His direct,
aggressive style has been a criti-
cal factor in driving Commodore
© to'its position of preeminence in
the low-priced personal com-
puter market. Tramiel was
quoted as saying the company
needed a ”professmnal execu-
tive” to head it, given that the
company has now reached the
billion dollar sales mark.

What price stability? Com-
modore has had a series of senior

& COMPUTEI March1984 -

management turnovers during
the years of its growth as a per-
sonal computer manufacturer.
All have been subordinate to
Tramiel, and most who were
brought in at the level of presi-
dent had short-lived tenures.
Tramiel’s aggressive, active in-
tervention in most facets of the
company’s operations and plan-
ning caused some internal con-
flict, visible externally in the
high turnover.

Growth of the sort that
Commodore has experienced
can be damaging to a poorly run
company, yet Commodore
weathered its growth well, given
that its annualized sales have
increased by a factor of roughly
25 times in the last six or seven

.years. At the same time, Com-

modaore has expenenced some
hardware problems, the most
recent example centering around
last fall’s-delays and dlsputed
defects in the company’s 1541
disk drive. Mr. Smith will bring
to this situation experience in
multisite manufacturing opera-
tions, and seasoned talent as the
head of a company of roughly

comparable revenues.

Tramiel, perhaps not con-
sidering himself a “professional
executive,” did run the company
with a ruthless understanding of
the marketplace. The year of the
computer (1983) in many ways

became the year of Commodore
in the low-end market, as
Tramiel’s aggressive product
introduction and pricing forced
Texas Instruments out of the
market and, at least temporarily,
damaged Atari’s position. .

While we can now anticipate
more internal stability at Com-
modore, and perhaps stream-
lined manufacturing operations,
our concern will be the impact of
Tramiel’s absence on the com- -
pany’s aggressive stance. We've
already heard rumors of a push
to increase prices. Depending on
the extent of such increases,
Commeodore might well find
itself moving away from a market
it opened up, and eventually

trading market share to competi-

tion from overseds. Time will, of
course, tell. We wish Mr. Tramiel
well, and thanks for those 25
years of Commodore. And we
welcome Mr. Smith, who's taking
on a two-fisted job..

Mot Frek

. Robert Lock

Editor In Chief
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READERS’ FEEDBACK

 The Edffors and Readlers of COMPUTEL -

Can Your Computer Tattoo A TV?
I am considering purchasing a VIC or 64, and 1
- plan to use the family TV with the computer. Do
the images from a computer damage a TV by
leaving imprints on the screen? -
‘ Timothy J. Prusinski

e The prablem'you are describing is known as imége_
- burn-in. It usually affects a video unit on which the
" saime message is displayed continuously in the same

place on the screen. This practice causes uneven wear
in the scteén’s phosphor coating, which eventually
results in the message being visible on the screen even
when the unit is turned off. Using your TV with a

- computer will not cause image burn-in, unless you
leave your computer on and continually display the
same pattern on your TV for a very long time—several
days, at least.

Easy Memory For The 64? ‘
I'recently purchased a 64, and discovered that
‘only about 38K of BASIC RAM are available for
“my use. I have found a POKE that increases it by
5888 bytes. After turning your 64 off, then on, try
the following:
PRINT FRE{(0)

POKE 56, 137 :
PRINT FRE(0} -

After éntering these commands in the direct mode, -

the first result was —-26627. After the POKE, the
result was 32515, a difference of 5888 bytes.
My question is, why does it do this? Does it
have any harmful side effects?
Jeff Lewis

The memory location you POKEd (byte 56) is one of

two bytes (55 and 56) that tell the operating system the

highest address used by BASIC.

' As you discovered, these locations can be POKEd
with new values, By POKEing location 56, you told
the 64’s operating system that the top of BASIC memory
had been changed. The normal values for 55 and 56 are

. 0.and 160 respectively, signaling that the top of BASIC

~ memory is 40960 (0+256*160). If you POKEd a value

higher than 160 into location 56, you would be telling

the computer it has more memory than it actually does.
When you POKEd 56 with qa value of 137, you

actually lowered the top of RASIC memory, which

1D COMPUTE March 1984 . ' :

decreased the amount of RAM available for use. This
is a legal POKE, and might be used, for example, if you
wanted to protect a machine language program in high
memory.

. This won’t damage your computer. To reset the
pointers to normal, simply turn your 64 off, thew back

on. However, POKEing values into the memory pointers

can cause strange RUNG if you're using a BASIC pro-
gram, -4 | .
“
TI-99/4A And COMPUTE!
I'would like to know if you will still be writing
games and other programs for the TI-99/4A, even
though Texas Instruments has discontinued
productior.

' o Curtis Tsui
We'll continue to support the TI-99/4A.

L ]

Mysierious Commodore SYS
Our users group, Richmond Area Commodore

" Enthusiasts, would like to find out all about the

5YStem commands. We know that SYS 64802 will
cold start the VIC. Is there any publication, beok,

or article that has a list of all the SYS commands?

Our computer manuals give the definition of the
SYS command, but other than a few examples,
offers nothing further. :

E. M. Rexrode

The SYS command is used to transfer control from a
BASIC program to a machine language program. The
format for the SYS command is SYS NNNNN, where
NNNNN is any memory location. The computer will
start cxecuting the machine language at the address
specified byy NNNNN. ‘

5YS is user-controlled. That is, in the VIC and the
64, you can SYS to any memory Incation between 1 and
65535. The memory location can be the start of a machine
language program in user RAM, or an ML routine
within BASIC or Kernal ROM. The SYS command is
not a prewritien package of routines. .

There is only one SYS command, but it can access
many routines within the computer (such as “cold
start,”” which simulates turning the computer on). To
learn these addresses you need a map of your computer’s

" - memory. These maps are found in various COMPUTE!

Books such as COMPUTE's First Book of VIC,

L3
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NOW YOUR
COMPUTER FITS THE
ORIGINAL
ARCADE HITS. -
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MNow the excitement of original
arcade graphics and sound effects
comes home to your computer

Introducing ATARISOFT.™ A new
source for computer software.

If you own a Commeodore VIC 20
or B4, a Texas Instruments 99/4A, an
IBM or an Apple |l, you can play the
original arcade hits.

DONKEY KONG by Nintendo,
CENTIFEDE™ PAC-MAN, DEFENDER,
ROBOTRON: 2084, STARGATE and
DIG DUG. [(On the T1 99/4A you can
also play Protector I, Shamus, Ficnic
Paranoia and Super Storm.)

50, start playing the original hits
on your computer

Only from ATARISOFT

Some games also available on
ColecoVision and Intellivision.

ATARISOFT

Mow your computer fits
the arcade hits.

DONKE'Y KOMNG, Mano and NINTENDC e trademsarks and ©
Ingenda TET, 1980, FC-MAN and characters aro trademars
of By Mﬂ-ug:“' Ca. subkcensed to Atar, Inc. by Mamcg-
Bervaraci, ina: IEE-NDEH i@ brademark of YT Cleniuns
Iric. , manuractuned under hoonss Prem Wilkams Elactronics, Ine
FOB0THON 2054 is 8 trademark and © of Wikame 1562 manu
Factured under e from Wiliams Electromos, Inc. STARGATE
= o rmdemark ard © of Wil 158%, manulattured undor icenas
from Wiliars Electronios, ino. D85 LG & crested and designed
by Mmoo Lid. manufactures under koerss oy Otan, e Trade
mares @ ¥ MNemoo 13452 PROTECTOA | = a tredemark of Syn-
apse Softwars Goiporaton, manufactured nder koence by Desn
e SHAMUS < a tracermers of Syrapcs Solvadas Carporation,
manufactured under boensas by Atan, Inc. PICNIC PARANDIA = &
treciemart of EE’&BH Saftwars Corporaton, marufach rad by
Atan, Ino. BUPER STORM is enginesred and desgred by Syregee
Baltasiew Coporsion, momdoctured urdor lomimss by A, Ing
ATARISOFT™ products are manufactuned by (e, o, for use on
the sbove references machines end sre not mace, Fcerssd o
“EIJIf“:"W Iy Lhe marafacturecs of thess machnes, IR

VIC B0, TEXAS INSTRUMENTE BS/44, B\, APPLE, COLE
COVIEION and BTELLIABION are rEspectively Wadsmarss of
Commodoee Electronics Limand, lecas inatnenents. infsrmationed
Business Machnes , Appie Compuoes Inc. | Colsco Irduatnes,
e ol Mattel inc A @ Warner Communcanons Compenny
© 1983 dtan ino Al Fighte resnresd

Complete this coupon and wel kesp you
up to date on the newest hits from
ATARISOFT™
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Modern Memory
‘The Fulure Of

Siorage

Devi ces

Selby Bateman, Assisfonr' Editor, Features

j

Big business is already using microfloppies, Winchester
discs, and laser technology for data storage. As some of
these innovations filter down to the home computer

. market, your tape vecorder could become as obsolete as a

paper tape punch.

m .

Linda Helgerson was up to her ears in floppy
discs. Something had to be done. Three or four
hundred of the 5%-inch discs were stored in her
home—row upon row of mailing lists, biblio-
graphical data, and spreadsheet analyses.

“I just didn’t have enough storage. My
mailing list 1tse]f was on five floppies that had

, to be merged,” says Helgerson. “There’s just no

way I could manage that amount of data using
floppies.”.

. ‘After a careful study of her needs, she pur-
chased a 10-megabyte hard disc drive. The result
has been dramatic. Since she put her mailing list

“onthe hard disc system, she has added another

6000 names, and there’s still plenty of room to

spare.

Mass SIorago Isn’t For Everyone

As head of her own northern Virginia consulting
comparny, which is run out of her home, Helgerson
admittedly has extraordinary storage needs. The

~ two TRS-80 Model 3 computers which serve her

. 44 COMPUTEl March 1984

business, Quarry Hill, Inc., also double as teaching

tools, game machines, and word processors for
her two teenage daughters.

Helgerson is one of a growing minority of -
personal computer users who are finding that
their needs are not met by minifloppy disc or cas-
sette tape storage systems. Newer, faster, larger--
capacity storage devices arent yet available for
home computer users. But industry.observers are
seeing the first real stirrings of interest in those
products among the more adventu_rous home

. computer owners.

Whether you need a dlfferenbstorage system
now or not, it’s worth knowing about perpendicular
recording, microfloppy discs, interactive videodiscs,
and Winchester disc drives. They’ll be increasingly
important to future home computing.

First, The Bad Nows .

For those who have mass storage needs like Linda
Helgerson’s or who are dedicated computer hackers
1tchmg to use the latest technological innovations,
there is some bad news and some good news.

The bad news, says Jim Porter, editor of the
respected annual market study Disk/Trend Report,
is that advances like microfloppy discs and inex-
pensive hard discs for the home market are at
best several years away. And even then, Porter is
doubtful there will be a large enough body of com-"
puter users who will want the products.

The good news, he adds, is that somebody




- Figure 4: A Hard-Disc Drive

Read/Write Head w

data storage. The floppy disc (or
diskette) is a random access de-

head and the disc move. In its-
protective paper sleeve, the disc
is inserted into a disc drive,
where it spins at about 300 revo-
lutions per minute while the head
. seeks out the requested informa-
tion anysvhere on the surface of
the disc. - :

‘Hard Choices
A typical 5%4-inch minifloppy %

‘Hard Discs

350-400K (kilobytes, or 358,400+
409,600 characters) if the tracks

on which information is stored

Sealed Case j

are on both sides of the disc and
densely packed. Many 5%-inch
discs are single-sided, single-

somewhere is probably working right now on the
product you want. “’I really think in the small
computer area almost every whim will be re-
‘sponded to. And if something has a following
- there, then the response will be fairly prompt.
I've seen it over and over dgain. It's hard to see -
how any niche will not be checked out.” :
Before we look at some of the most important
trends in storage, consider where 99 percent of us
are today. :

Tape Or Disc Most Common

Virtually all home computer users now have either
- a tape drive system or a floppy disc drive. Both of
these devices use a magnetic coating that records
the electronic signal from a computer. When you
tell the computer to store something on either
tape or disc, it writes on-the magnetic medium by
magnetizing small areas in a form of binary nota-

~ . tion, magnetic ones and zeros. Once these areas

are magnetized, they have a self-locking
mechanism which preserves the integrity of the
stored information.

As computer owners quickly find out, a tape
recorder is the least expensive memory storage
device. But what you save in money you pay for
~in time. In order to find something, the tape must
- physically pass in front of the stationary read-write

head so the recorder can check each byte of data,
in a sequential search. ‘

Computer users did not relish waiting while
the tape drive did its work, and that led to the
introduction of disc drives for home use.

- First developed by IBM in 1965 in an 8-inch
format, then adapted by Shugart in 1976 to the
familiar 54-inch size, floppy discs have quickly
become the medium of choice for microcomputer
40 GOMPUTEl  March 1984 '

density, and hold about half
that much. : :
Compare that to the hard disc drive, often

called a Winchester drive, which Linda Helgerson

- purchased. Storage capacity for that drive is 10Mb

(10 megabytes, more than 10 million characters)
of data, . o

Hard disc drives cost more (Helgerson’s was
close to $2000) and have been used almost exciu-
sively in business settings, where large quantities
of information must be stored and retrieved quickly.

_ As their name implies, hard discs are rigid. They

are made of aluminum (also in 8-inch and 5%-inch -
sizes) and are permanently sealed inside a case.

Although some hard discs can be removed from ™~ ¢

the drive, most cannot, The hard disc spins at
faster speeds (usually 3600 rpm) than a floppy,
and the read/write head actually floats just above
the disc rather than directly contacting it as with

disc might contain as much as -

Ll

vice, in which both the read/write -

floppies. Hard discs also have faster access times. =+

More Interest Than Need |
Why not use a hard disc for your home computer? -
“We've had more than just casual inquiries
about hard discs for the Atari 800,” says Bob
Gerwer, vice president of marketing for Percom
Data of Dallas, Texas. “The people who ariginally
bought the 800 were genuine hackers. And the
ones who bought it for four or five hundred bucks

_have got a lot invested in it. Now, some of those

people are interested in hard discs.”
Kevin Burr, director of communications for
Shugart, a company that has been a leader in the

- original equipment manufacturing (OEM) indus-

try, rts that his organization has also seen

some limited interest in hard disc drives for the

home market. , '
“But it’s not a dramatic increase of interest,”




he cautions. “A home user typically does not need
that kind of capacity. I think it's more of a novelty
rather than a sirong need from those users.”

Hard Discs More Delicate

At the Tandon Corporation, which during 1983
reportedly had about a 60 percent market share of
the $4.3 million 5%-inch floppy disc drive indus-
try, marketing manager Bob Abraham concurs
with Burr about the immediate future of hard .

- dises in the home. :

Shugart’s 3%s-inch SA300 (right) is a single-sided mticro-
floppy drive offering 500K bytes of capacity. 1t is compatible

. with the standard 5%e-inch minifloppy disc drives.

“The hard disc just docsn’t lend itself to the

home environment. I think the industry as a whole.

has to learn and to educate the user about the

. care and feeding and handling of hard disc sys-

tems. It's really a very different ball game.”

One of the problems with a hard disc system
for home use is that since the head floats just above
the disc, it jars easily and is susceptible to crashes.
When a floating head is only .0001 of an inch from
adisc, a human hair takes on the dimensions of a
felled sequoia. Even a puff of smoke could cause
a head crash. '

“I'guess I would have to say that in the long
term, there will be ruggedness built-in. The drives
will be well-protected and shock-mounted,” says
Abraham. “And to a large extent, there will be a
greater degree of user education. People will just
learn that they’ll have to be a litle more careful

~with those kinds of things,” -

Microfioppies For The Home

- While industry observers are less than optimistic

- not the case for the microfloppy disc.

about the future of hard discs in the home, that is

' “There’s a great deal of movement in the
industry toward smaller devices that won’t sac-
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- edge.

rifice performance,” says Tandon’s Abraham.
Adds Shugart’s Kevin Burr, “The home mar- -

ket is going to %e the key audience for the micro-

floppy. That's why it was developed.”
Microfloppies, floppy discs either 3, 3%, or

‘3% inches in diameter, have been a hotly debated

topic in the microcomputer industry for several
years. Disagreements center not on whether

microfloppies are a good idea, but on what size
should be standard. The question is still open,’
but the 3'%-inch microdisc appears to have an

A Standard Is Emerging _
“We feel the standard has now been reached,

~ particularly with the recent signing of Apple and -

Gavilan in a 3'2-inch format,” says Burr. “And
IBM is rumored to be following suit.

“It is probably already the de facto standard
in terms of volume and production. Shugart and
Sony are the only two manufacturers currently

- shipping products in volume. We have a lot more
¥ products out there than anybody else.”

By the end of 1983, Shugart alone expects to
have shipped about 10,000 microfloppy products.

Several Advantages

There are several reasons why microdiscs are

i attractive for home computer data storage. Be--

cause of the ability to pack data magnetically in a
more compact area, microfloppies can already .
equal the storage capacities of 5%-inch or even
8-inch discs. They are less susceptible to tempera-
ture and humidity changes and, when packaged
in hard plastic-and-metal casings, are less prone
to damage. They are particularly suited for use in
portable computers where space is at a premium.
While the question of a standard size and
available software for the microdiscs may hold
back development slightly, there is every indica-
tion that microdiscs are on the way to the home.
But how soon? ‘ , '
*There will be only a gradual build-up in the
total number of microfloppies shipped,” cautions
industry analyst Jim Porter. “And as for their use
with the home computer, for the next several

.years microfloppy drives are not likely to be lower

in cost than equivalent quantities of minifloppy
drives.”

Vertical Recording Devices . -
Advances in magnetic media technology will also
help to prepare the way for microfloppies. One of
the most promising new developments is in per-
pendicular, or vertical, recording.

. Significant increases in storage capacity can
be achieved by aligning the magnetic particles
on a disc in a vertical pattern rather than in the
longitudinal arrangement presently used. While

cyo




proponents of vertical recording maintain that
products will be on the market within the next
year, how soon can owners of home computers
expect to find them in stores? - g

“You're not likely to see perpendicular re-

- cording used in products in the home for quite a
while,” says Jim Porter. “It’s probable that flexible
disc drives using perpendicular recordings will be
shipped by early 1985 in limited quantities. But
they’ll be the furthest thing from mainstream.
There will not be many producers, and the tech-
nology is likely to be fussy for quite a while. It
probably will end up mainstream, but I think you
should be thinking in terms of the end of the
decade.”

One of the leaders in vertical recording is the
Minnesota-based firm, Vertimag Systems. Later
this year, the company plans to market a vertical
recording system with over six and a half mega-
bytes per 5-inch disc. “We’re just at the be-

~ ginning of this technology,” says a Vertimag
spokesperson. “Just imagine what it will be five
or ten years from now."”

Although there are very few American com-
panies in the perpendicular recording field, the
Toshiba Corporation of Japan is expected to
market a vertical recording system, probably
sometime in 1985. -

An Interactive Dragon On Videodisc
Last year while on a trip, Kent Wood, who directs
the Videodisc Innovations Project at Utah State
University, glanced into a videngame arcade and
saw most of the machines deserted. Around one

of the consoles, however, stood a crowd of people |

watching a new game called Dragon’s Lair. With
color video quality far superior to the surrounding
games, Dragon’s Lair offered 38 short action-
adventure scenes with a total of 200 different de-

cisions confronting the player before victory could

be achieved. .

The crowd around the machine that da
- didn’t surprise Wood. The colorful animated game
is based on a Pioneer PR-7820 interactive videodisc
system. About 14 minutes of the 30-minute ca-
pacity of Dragon’s Lair is interactive. That is, deci-
sions that a player makes cause the laser beam
that reads data off the disc to jump to different -
_positions on the disc itself. ‘

Wood doesn’t believe he saw just a crowd
around a game machine that day. He believes he
saw the future. The next step will be low-cost
videodisc systems that will be brought into homes
as peripherals for personal computers as well as
part of overall home information and entertain-
ment centers.

But first, he says, people must have a greater
understanding of the possibilities.

"’As the level of sophistication increases in
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Figure 2: common
Disc Types

3V%-Inch Microdisc

5%-Inch |
Floppy Disc

" 8-Inch Floppy Disc

the home market about the potental of interactive

video, it will overcome the people limitation.
When we compare 1984 with what we had when
we started in 1977 and 1978, the technology has
advanced remarkably. And it will continue, .
though not quite as fast.” .

Reading The Pits

. One of the most promising forms of videodisc

technology is optical recording. A laser writes on
the disc by burning tiny pits into the surface. A
second laser then reads the pits. No head comes
in contact with the disc, so wear is reduced. And
videodiscs can hold immense amounts of infor-
mation, say, 4000 megabytes (4 gigabytes, more
than 4 billion bytes). An entire set of encyclopedias

~ can be put on a videodisc.
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‘But to be truly interactive, a videodisc must
be able to withstand repeated rewritings, just as
magnetic disks do. In burning a pit into the surface
of a videodisc, however, the laser eats away some
of the material. _

Magneto-opticals is one of the possible
solutions. : '

Erasing With A Laser

" In magneto-opticals, the laser is used to heata

special coating until it reaches the Curie point
(named for Madame Curie), the temperature at
which magnetic materials revert to a neutral mag-
netic-orientation. Information is added or erased

-, in this manner. A second, weaker laser, using a

polarized filter, then reads thie materials. Wedding
the laser to magnetic media in this way means
vastly reduced wear on the videodisc and allows
repeated rewritings. : ' |
 “It's a strange kind of marriage between opti-
cal technology and magnetic technology,” says
Porter. “Many companies have been working in
the area, such as IBM, Phillips, Xerox, and several

‘Japaniese companies.”

While magneto-opticals and another laser-
writing experiment called phase-change have been
demonstrated in the laboratory, Porter says there
are quite a few difficulties in making them pro-
ducible. Commercial products using either tech-
nology are at least several years away.

‘Videodisc For The Commodore 64

Videodisc systems are being used on a growing
basis with compulers for jub training, education,
and data base archives. There are a number of

-compatible systems currently being marketed,

but they can be expensive.

For owners of Commodore 64 computers who
want to go interactive, Micro-Ed, Incorporated of
Minnesota offers a product called Lasersoft, an
interactive videodisc microcomputer instructional

-system aimed at the low-end market.

The system is designed to work with a Com-
modore 64 with 1541 disc drive, a color monitor,
Pipneer 8210 videodisc player, antd the Micro-

Ed controiler box, which links the computer and
the videodisc¢ player. The company plans to make
the controller box available for other computers
as well. ‘ _ ‘

Marketed at under $200, the controller box
enables the computer to access at random any of
the thousands of frames on the videodisc and
present them on the monitor. (Micro-Ed, Incorpo-
rated, P.O. Box 444005, Eden Prairie, MN 55344,
(612) 944-8750.)

LaserDisc interface For Apple
Another company, Anthro-Digital, Inc., offers a
$275 Omniscan LaserDisc interface which con-
nects an Apple computer to a Pioneer, Sylvania,
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or Magnavox LaserDisc. Omniscan allows the
computer to duplicate the functions of the video-
disc control panel, but under programmed control.
(Anthro-Digital, Inc., P.O. Box 1385, Pittsfield,
MA 01202, (413) 448-8278.) o

Judith Paris, who edits the quarterly trade
publication Videodisc/Videvtex, believes that the
increase in use of videodisc players as microcom-
puter peripherals depends on the availability of
inexpensive generic¢ interfaces and software to
control the videodisc player.

Anthro-Digital, Inc.'s Omniscan LaserDisc interface for use
with an Apple computer and appropriate videodisc systems.

She estimates that by the end of the 1980s,
government agencies and the armed forces will
often be using interactive video systems for archi-
val purposes and training devices. Increasingly,
large companies are moving to more sophisticated
use of integrated information systems with inter-
active video.

A Solid Market Base

“The videodisc industry is still in search of its
identity,” says Paris. “But the fact that govern-
ment is pushing it, and that business systems are
developing a lot of uses that will have an impact
on home use, means that it will really start coming
intoits place.” -

Jim Porter agrees. “There are companies
putting together hardware using videodiscs and
computers for business to make data bases, store
digitalized material for character-by-character
retrieval, and sometimes for the creation of im-
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ages. These include a lot of training areas and
management functions.

*I really doubt that there’s - much real demand
to have, say, the Encyclopaedia Britannica available

‘\;‘ L.

on your personal computer. It’s going to take a lot
,  of experimentation and entrepreneurial effort to
7 find vut just what people will want to buy.”

A Cloudy Crystal Bail? -

In forecasting computer industry trends, the
future must often be measured in months, not
years or decades. That can turn even the best crys-
tal ball cloudy. As Porter notes, in the free-market
competition of the microcomputer field, anything
can happen.

“So-called predictivelresearch is usually not

worth the powder to blow it up,”” he says. “When

someone is asked to put up money to buy some
specific thing and then that individual establishes
his own priorities as to where he’s going to spend
his money, that’s a lot different from saying
‘Would you like to have....?" in a questionnaire.”
Personal computer owners should have
plenty of opportunity to show what they do and
don’t want in the field of mass storage devices, he

“REDUCES DISKETTE COST 50%}

DOUBLES DISKETTE STORAGE SPACE "
nole "
disk drives can immediately double
disketie storage space by using MEBLE
AMTCH | or B, The back of single sided
digketies are bumished. To use it you -
need a “write enable nolch,” and some
also need in addition, an “index hole.”
MBSLE #OTCN 1 and M are precision
engineered tools designed exclusively
for this purpose. .
MEBLE NOTCE | -
(Cuts square Write Enable Notch) For users of
Apple, Franklin, Kaypro, Atari, Commaodore and,
most other soft sectored systems.
. ony$14.95each = .
add $1.50 each P&H / {$4.50 foreign P&H)
ESLE NoTCR N :
{Cuts square Write Enable Notch and V4 inch round
“index hole”) for owners of IBM, TRS 80 1 & I,
Osbome and others needing “index hole”, and
all other “hard sectored” systems. ,
only $21.90 each :
add $2.50 each P&H / ($6.50 each foreign P&H)
TFlorida Residents Add 5% Sales Tax*
s IT'S A MONEY SAVER! *
Soki at leading computer and office supply stores in your ares)
Dealer inquiries are Invited.

" ORDER TODAY!

concludes. “There are literally hundreds of small
operations out there that will do these things.
And if they've got what people want, it'll
blossom.” o

SEND CHECK OR MONEY ORDER TO:

NIBEBLE NOTCH ™

Wy altth o3 L ATH

A2TTNW. 75 TERRACE -

c

DEPT.

ERHILL.FL.33319
AT RED RN N

' CDmmodm-e® | OWners: | E "
“THE FUTURE IS HERE...

Wil your printer Interface pass the Commodore® printer teat? We don’t think so!! Ours witl,

The CONNECTION™ ig truly the ultimate peraliel interface for the VIC20™COMMODORE 64™. This fully intelligent
interface’ plugs intd the disk (serial} socket just like the standard printer and you can sasily assign it any device
number, 1t wil provide viruelly TOTAL EMULATION of the Commodore® printer including all standard graphic

characters (normal or inversa), column tabbing, dot 1abbing, graphic repeat. dot addregsable graphics, cursor
up/aown Mode, and mare. 1t résponds to al of ihe standard commands {PRINT #, GPEN, CLOSE, efs.) to
insure software designed for the Commodore® printer will operate with the CONNECTION™. Use i in the
TOTAL TEXT MODE, or purchase our Lnivergal' CONNECTION that works with virtually EVERY DAISY
WHEEL OR MATRIX PRINTER with standard Centronics Parallel configuration. To take full advantage of

your printar's special fealures, please spacify the printar typs. Availabla for STAR MICRONICS, BX80.
EPSON, OK); NEC, PROWRITER, BANANA, SEIKOSHA, RITEMAN, GEMINI10X and others,

ONLY $119.00 Completa. {Additional ROMs are evailable it you should ever changs printers).

THE CONNECTION PROVIDES:
1} A 2K Printer butfer. ‘

- 2) Full LED Sfatus Indicators. -

.+ 8y Complete Built In seif test.
4) Printer reset switch, . : I .
5) Adds Skip over perf, margin set, programmable line length, program
" liat format commands. to your printer. : :
6) No need for extra cost, special tape loader for graphics. -
7) All-features easily accessed jrom software. - o
8) ASClI sonvarsion, TOTAL TEXT. EMULATE, and TRANSPARENT Modes.
*Nots: Only the: Uiivgres) CONNECTION will ot provide 100% Commedora graphics,
uo 13428 RT 23 ,

| BUTLER, NJ 07405 201-838-9027




'ROADER

Your driving skills and endurance are put to the test as
you careen aronnd curves and dudge highuny fazards
in "Roader."” Versions for Commodore 64, VIC, Atari,
TI-99/4A, Apple, IBM PC. amd TRS Colow Compuiter.
See the *Automatic Proofreader'” article on page 60
before hyping in VIC, 64, or Aturi versions.

L

The object of “Roader” is to control a car on a
winding road while dodging obstacles. As you
dnve farther, the road becomes more and more
narrow, making a crash maore likely. The longer
you stay on the road, the higher your score.

When you RUN the program, the computer
will wait for yvou to set the level of difficulty, from
one to tour. One is for Lhe beginner, two is faster,
with a more twisted road, Three selects a slower
speed and a less curvy road, but one which has
ubstacles. Four selecls a fast, curvy road with
obstacles. With thesge four levels of difficulty,
Roader should be challenging for everyone!

If you hit the side of the road or crash into an
obstacle, you'll hear three explosions. 'I'ne width
of the road and your score then appear on the
screen.

The car can be steered with a joystick (port 2
on the 64) or with the keyboard. Push the C key
to move it left, and the M key to move it right.
The instructions for keyboard control are in line
50 of Program 1 and can casily be changed to any
other characters of vour choice.

Program 1: Roader For The 64

PRINTCHRE (142 ) : POKES 2, 48: POKERG , 48: CLR
: aram 147

1 POKES:28@,1:POKES3281,1:FRINT"[CLR]
[RED]} {10 DOWN}{1@ RIGHT}JUST A MOMENT P

LEASE" trem 3l
2 GoSUB268 rrem 74
¥ POXES32E8,15: POKES3281, 15 trem 244
4 PRINT"{CLR}[3 DOWN}(5 RIGHT!)[RED)ENTER

iSPAcE}15?3"=PRINT“[3 DOWNI'PARILZ "
{BLE}1E44 FOR {WHTINOVICEE?3"™ :rem 121
5 PRINT"{2 pOWHMI"TAB(12)"fBLK]2§41 Fom.
[SPACE} (WHT JPROE73":PRINT"{3 DOWN]"TA
B{12)"{PLK}3E43 FOR {WHT}EXPERTE7I"
srem 157
& PRINT"{3 DOWNM}"TAB({12)"[BLK}4E43 FOR
{SPACE} {WHT }PERFECTE73" s FRINT "
{J DOWNRI"TABE(L12)"{BLK}ISE4] TO {WHTIQU
ITEZ3" ivem 223
oo COMPUTEL  Morch 19ea

liriczr “Clay

The car speeds down an ever-narrowing roadway i the
Commodore 84 persion of *Roader.” :

7 GETB§:IFBS=""THEN? irem 147
8 JaVAL(B$): IFJ<10RT> STHENT trem 157
9 Lm54272;:IFi=5THENPOKES 3272, 21 :SYS 2048

trem &6
1@ IFAS="N"THEN14 irem L84
11 PRINT"{CLRIIWHTI[& DOWN]}[& SPACES]USE

{SPACEIC AND M KEYS TO MOVE LEFT AND R
IGHT RESPECTIVELY" :rem 178

12 PRINT"[DOWH}YOU CAN ALSO USE THE JOYST

ICK IN PURT 27 rram 143
13 FORS=1TO3IFOE ; NEXTS irem b2
14 PRINTCHRS[147) :rrem 224
15 POKE&E5E, 255:N=151% irem 138
lé PCEES3284,11:POKE53251,11 irem 32

17 I=.1:;IFJ=20RT=4ATHENI~=,2:N=1518;: rem 212
18 AMS="DDDPDDDODDDDDD " svem 144
22 TORO—1Toq ICEm ZLih
23 FORC=13ITOASTEP-1 trem 157
25 FORA=1TO7.2S8TERL srem 188
26 ¥Y=cos({a) srem 117
27 FaP+l ;R=RND{d) trem 18H

IFPEEK{N+4H}=EEDRPEEK{N-1}=650RPEEK{H+-
1]=650RPEEK{N-42 1=65THEN11@ irem 39
DRIHTTAD{lB*V+13}r“Egaﬁ"p"[nLﬂj“;LEF
T5(AMS,C); "EBIA{WHT]" : TFR> . STHEN4D

- :ram laB
IFT=10RI=2THENA4® i1rem 151
IFF)ZSTHENXIINTIZS*RHDII}]:POKE1944+X+
L, 3: POKEL944+X, 66 trem 192
IFF>=25THEHPDKEN+L,1=PUKEN,64:FDRT=1TD
5@ tNEXTT : POKEN+L, 1 PONEN, 68 sram 137
IFPEEK[H+4B]=550RPEEK{N—1}-650RPEEK{N+
1)=650RPEEK(H—48 )=65THENL 1 & trem 35

g
32
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42
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-thatappear randomly in levels 3 and 4.

hii
* nkgy:;. t copnirol the movemaent of the car.

N‘o}ea Fer Ihe vnc Aiari
. T, Apple, IBM PC, Am:l
colot compmer Verslons

"Ruader’ i afast and exciting game, wluch
rnﬂ-g 5)11" +he drivér, on a difficult raceway.

r"!’uu must coritrol gu ur car skilffully, negotiat-

3ha .turns while a'.rcirdmg the pylons
the» gide of the' road and the obstacles

JIn the VIC arid Atari vérsions, your car

-m.qtpnrnd writh'thie © angd M koys. The TI-DQ/
[ 44 vérsion.of Roadér uses the <and > keys or
- Jeystiak 1, while the'App

le version nses padcdle
07 The T'RS{{O Celor Computer and the
*ﬂ.regsmrts uge the left and right arrow

v TTH’HFWTMrkByQLmlH1G11RS 80 Color

" €omputer and-the IBM PC.should be tapped
. briskly, and not held down. The Caps Lock

" key on the IBM PC must be off for proper
etaenng Kyou st the joystick with the T1-99/
" AA version, be su.re to f'eIeaée the &LPI—M

'LDrKku , .
aq-s-v.v..-'-f--r.--. -
FE S S - R -
43 IFF>=25THENP=PEEK{56320):D=15- (PAND1S)
irem 128
44 IFD=4THENN=N-1:GOTO5] rrem 235
45 IFD=8THERN=N+1:GOT0D51 tTam 238
As TRT=ETHEMT ¥+ 35 s S0M&S L e 4
47 IFD=1ATHENN=M+41i80T051 trem TF
4% GETRS srem 179
S8 NwN+(BS="2")-[BE="M"} rrem 158

21

¢

11@
129
132
1ad
1585
l6n

17@
18
1og
2p8
Eli
215
228
23g
248

268
27@

IFPEEK[H]hﬁﬁDRPEEK(N+4ﬁ}=GEORPEEK{ﬂ-l]
=GECORPEEK (H+]1 ) =66 THENLLG irem 158
NEXTAINEXTO ; NEXTQ srem 118
POKEN, 67 : POKEN4L, 2 :rem B2
POEEN-1,67 1 POKEN--1+L,7 rram 246
POKEN+] , 67 1 POKEN+1+L, 7 tram 241
POKEN+4S, 67 1 POKEN+48+1,, 15 srem 137
POKEN-40, 57 1 POKEN=4@4L, 15 irem 142

Vebd 296 W=542764 A=54277 :H=54273 ; L=542
72 irem 896
FORX=45TOBSTEP -1 PFOKEV, X1 POKEW, 1291 PO

KEA,15 :POKEH, 49 :POKEL, 20Q :NEXT

rrem 38
POKEW, @+t FOKEA, & ; Pal : D=J rram 29
POKE192,8: PRINT"THE ROAD IS ":C:"FEET
WIDE" iram 191
PRINT"S0 YQOUR SCORE IS " INT(19Q86,/C)
srem 78
PRINT FLAL AUGALN [Y/N]?..,.0R FIRE BUT
TOR" trem 141

'P=PEEX(5632F) 1 FR=FAND16: [FFR=@THENT 4
rream 154
GET AS:IFAS=""OR(A$<>"Y"ANDAS <> "N"AND
FR<>@)THEN 215 stem 22
IFAS="Y"THEN14 rem 247
IFAG—VETIIRHD Foem 187
POKESG334, PEFK (56334 )AND254 1rem 225
POKE], PEEK(] }AND251 1irem 55

48 COMPUTE  tiorch 1954

284 FORI-GTUSII:PDKEI+12283,PEEK{I+5324B]
tNEXT rrem 232
299 POKEL,PEEK(1)oR4 rrem lald
Y PUKK263F34, PEEK(56334 )0R1 srem od
319 POKES3272, [PEEK({53272}AND240}0OR12
. rrem 41
324 FORC=]ZBAFTOL2E39:READL : POKEC, T :NEXT
srem 252
334 DATALS3,255,189,69,68,189,255,153
item 94
348 DATAZ5G,257,20%, 08,000,253, 255,255
tram BI
359 DATAZ4 69, 128,255,255,25%,255,255
:rem 59
3660 DATALS4,82,8,27,216,53,74,137 :rem 23
365 DATA255,255,255,255,255,255, 255, 255
srem 284
7 REMIIRN prem 12332
Program 2: vic Roader
g POKESE, 28:POKES2, 20:CLR srem 225

-l

B L

POKE36879, 110: PRINT"{CLR}{WHT ] [18 DOWN]

JUST A MOMENT FLEASE"® srep 141
BOSUR2SS 1irem 7@
POKEAGE Y, 59 irem 13
PRINT"{CLR}[3 DOWN}{BLK}ENTER:":PRINT"

i2 DOWN}“TAB{&)" fBLK)1{BLK} FOR {REDINO
VYICE" srem 258
PRINT"{2 DOWN}"TAB(5)"{BLK}2{PLK] FOR

{REDIPRO"PRINT"{2 DOWHI"TAB(6)"[BLK]3
{BLK}l FOR {RED]}EXBERT" trem 13
FPAINT"[Z DOWNI "TAB(S] " [BLE}4[LLK] ux
{REDIPERFPECT": PRINT"{2 DOWN}"TAB(6)"

{BLK}5[8LK] Tc {RED}OQUIT" srem 235
7 GETBS:1IFBS=""THENTY irem 147
A F=VAL{BS):IFJ<10ORJ>5THEN7T tram 157
9 L=3@720: IFT=5THENPRINT" [CLR}" (END
1irem 231
1§ IFPAY—V"W"THEMLA arom 154
11 PRINT"{CLR){SLE}[6 DOWNIUSE ¢ AND M KE
¥5 Tof{3 SPACESIMOVE LEFT AND RIGHT"
srem 158
13 FORS=1TO300H : NEXTS trem 62
14 PRINTCHRS([14%) trem 224
15 POKEGSH, 255:N=79058 rrem 149
16 REM POKEISRTO, 25 rrem 3
17 I=.1:TRI=20RJ=4THENI=.2:H=T7085: ram 214
19 m$-lllﬂll1lllll1l t].'ﬂm 252
22 FORO=1TO4 tTam 225
23 FORC=9TQBSTEP-1 trem 114
25 FORA=1TO7.28TEPI rram 188
26 Y=C08([A) trem 117
27 F=PF+]1:R=RND{1}:IFF>»23THENPOKE3GSTSE, 15
1irem 111
2% PRINTTAB(S*Y+6):r"{BLUJ3": "{BLK}" s LEFTS
{(AMS,C}:; "{BLUIS":IFR> .5THEN4@ rem 23
37 IFT=10RJI=2THEN4LD irem 151
32 IFF>23THENX=INT (23*RND(1}+1):POKES142+
X+L,2:FOKES1424X, 37 trem 15
48 IFF>=23THEHFOKEN+L,@: POKEN, 35 FORT=1TD
YU HEXTT : POKEN+L, 3 : POKEN, 39 trem 128
42 IFPEEK(N}=360RFEEK([N+22 = 3E0RPEEK (N-1)
=360RFPEEK (N+]1)=36THEN1 1 trem 138
49 GETBS trem 179
.58 H=N+{BE="C"]-[{BSm"M") srem 15@
51 IFPEEK(M}=370RFEEK{N+22)=370RPEEK{N-1}
=370RPEEK{N+1)=37THEN11A trem 142
Of) HEXTA:HWEATC;HEXTL srem Liw
1.8 POKEN,318:POKEN+L,2 rram S8
128 PORKER-1, 38 :POKEN-1+1,,7 trem 244




N Z7P. A=SFEEK {744 IF A4 343 AND A< >35
THEN =74

EEEBE IF A=47F TFHEN 7 #&4:" (CLEART ":N=t

. ER+Z4&: RATA 148

M 3FE 7 #5: "{CLEAR}":GOTO =&

HL 4@F BRAFHICS 1+15:POSITION E,12:7 #

s "SUST A MOMENT PLERSE™

A 485 ST=IFEEEL184) -BLE254A

418 FOR K=& T S11:F0DEE ST+K,FPEEE (S
FIA44+K)Y 2 NEXT K:FOKE 7354,5T7T/,254&

N 215 READ ¥:IF v=-1 THENWN RETURHN

Hh A FOR A=T_|U T*AIMEHLD L:VHFHEKEE X+351

. . ZINEXT X:GOTO a1S

Fi 42 RDATAH 24,185,255, 169,60, 88, 1897, 2
5,153

[L 44% DATA 37,255, 255,255, 88,488,255, 2
23, 255

i 457 DATA 4@,24,4®,1320, 255, 255, 255, 2
®5, 755

M 468 DATA 48,154,87.8.27,216,8,74,13
2 “Raader," T! version.

v 479 DATA S&,255,255,255,255,255,255
. 25%,2558, -1

A 1588 FOR T=1%53&8 TO L59%:READ A:CE=C
W+RAFOKE I,.A:NEXT I

_F]lﬁl@ IF CKe<>7887 THEN PRINT "Error

il vhArRA——CoOhnelk Typing. ™

SFE MEXT T

T8e PRIMT "STEE{ WITH FTHE < AMD > k
Ers"

=eH BEETAMT

el

411526 RETURN 4¢f PRINT TaD:!&, "0k USE JOYSTICK #
°1 1538 DATA 24,165,688, 35,703,105 e
w1542 DATA 28,133,205, 165,89, 132 ale PR 11 TO S
1548 DATA 204, 14%. 6,133, 266, 142 424 FRINT
FLi5S4 DATA 23,148,19,177, 795,145 2@ NEXT ¥
Pl 1S&68 DATA 283,134,184, 04%9,24,165 448 FOR I=118 TJ 124 &HTes .5
BiSss DATA Z@S,. 1R, 7AF.1@5, 24 _ (3% 45F CALL SOUMDC- 158, 1.5
Ft 1572 DATA 2@5, 145, 286,133,244, 145 L@ MEXT 1 ’
"2 i578 DATAR 6,137,206,292,2088, 027 47# FOR [=-12¢ TO 11§ STEF —.3
Ml 1584 DATE 188,19,16%,8,145, 283 .- 484 AL SOUND¢-15@, 1,20
T 1598 DATA 154,186,251, 04,74,8- 498 MNEXT I
SAE FOR T=1148 TO 178 STEP .8
Program 4: Roader For The N1-99/44 51€@ CALL SOUND(-75,T,2)
190 F=172 a2¢ MNEXT T
119 GoTe Zad 53¢ GOSUR 12¢
128 For vDL=1 TD =g STFFP 14 248 DALl SCREENMGLIS)
128 CALL SOUNDL—1Fdp, —7,40L) 55¢ CALL COLOR(%,5,1)
183 CALL SCREEN(INTAWAL/Z.5)+1) 548 FOR T=1 TD 25g
158 F=19-F 578 NEXT T
148 CALL COLOR{9.F,1) 588 CRLL CLEAR
17€ MEXT wOL S59¢ CALL COLAR(T,H,2)
198 Lkl LU I(Y., 7,17 SEA O5# LLEL=1
158 RETURM 418 FPRIMNT TRA(Z); "ENTER YOUR SKILL
288 CALL CHAR (99, "J23ERAMGAAETASEZA™ " LEYEL..."
Z1g CALL CHAR(1GF, "447CC4:@@AZEIFIF A28 FOR T=1 TO 3
ey 438 FPRINT
228 CALL CHAR(IAY, "@@FIRCIEIETESFFF &40 KEXT T
"y 458 FRINT TRE(4);"ENTER 2"
TEF EﬂLL_DHHR(Lﬂ#.'ﬂﬂiﬂkuiﬂlﬁﬂgsﬂﬂﬂ AadfF FRIMT
Y 478d PRINT
24% CALL CHAR(LZE,"FFFFFFFFFFFFFFFF &8% PRINT TABI(8} ;"1 FOR NOVICE"
uy &8 PRINT
256 CALL CHAR{LZES, "S8FFeurFewsfFaalEr 786 PRINT Tapi{f};"2 FOR PRO"
"3 F7iB PRINT
6@ TALL CDLOR{F,S,1} 7Z# PRINT TAB(8):"3 FDR EXFERT"
Lo I I LN EDLGR{L@FI.‘_-,‘}:\ TEN PRPTRT
288 CALL CDLGRI1L, 9,10 748 PRINT Tak{B)i"4& FDR PERFECT"
298 CALL COLOR{12.2.1) 754 FOR D=1 TO 3
3A@ CALL CDLOR{LIZ.%9.2) Fad PRINT
1€ CALL CLEAR F7H NEXT D
2 CALL SCREEN{1S) 7ES CALL EY {1,453
SI8 PRINT 79% RANDOMIZE
346 PRINT TAB(8)1"¢ R O 4 D E R c” g@8# IF S=¢ THEN 748
358 FOR T=1 TD & g1 IF K<>1f3 THEN BaA@
249 PRINT 826 SKILL=0OSKILL
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630
840
asa
8a@ -
Bra
age
‘gea
7ea
g14

228
LY
F44
A=l
a4

978

-1

FFEA

1883
1214
192a
1938
1348
1358
19540
a7
188%
1093
11
111@
I1Ze
t13A

1145
1154
1146@
117¢
1182

LiTwl
tzea
1214
1224
1234
1746
1Z5H

1244’

127
12846
 129@
L3O
15148
t3zZe|

1236
1348

135&
1566
1Z78@

1 384d
1399
1aww
1510
1824
14306
1448
1455
1445
14T
198a

EDTE S&d
BILL=—{K=10) —(K=7) %2~ (K=0) §3—{

T K=g9) %4

IF SEILL=f THERM 78
OSEILL=5SFK I L

PRINT

PRINT TAB{8); "HERE WE GOt {14
PRINT. - '

FRINT

FOR T=1 TO A4¢

KMEXT T

LALL LULEAH

CALL SCREENTE}

I=.1

IF (SKIEL<{>2)¥{SKILL<>4) THEN 98
@ }

I=_2

N=2Z3a

I

GLDN=24

BE="muuuduay”

FOR C=1 TO 4

FRIMNT TﬁEilB}-“h"'Eﬁ-“h”
NEXT [

FGR &=1 7O 4

FOR M= N & QTEE 1

JIF C<»% THEM 18398
He="wyprysan™

FOR fA=¢ TO &.2% BTEF I
¥Y=COsi{A}

J=J+1

FRINT TAR(B2Y+id);"h":Et; "h"
IF (RND>, §}+£EKILLv1}+(EKILL
PTHENM 1146@

IF J<2% THEM 11&@

CALL HCHQR{Z;,EE!RNB+2,IEHI
CALL GCHARI{Z#,N,5E)

CAalLL HCHRR(I? DLDN 12a3

IF {G= 154]+EE-128}+1E 3IZ}THEN
1329a

CRhi MLMAHIZEH, N, YY)

CLDMN=N ’

CRLL EEY(A,.M,S5)

IF S<># FTHEN 1240

CALL JOY¥YST!I!4,%XR,YR)

N= N+EW=44}—£K 46)+ERJ4

NEXT &

B+—CEEE+<bB%E, 1,0 =3

FoOR D=t!¢ TO 129-C STEF .5
EALL SOUMND—158,D,2:

NEXT D

MEXT C

NEXT B

CALL ELEAR

Caill BrREFROT £

FRINT TAEBE(S) 3 "YOU MALDE IT. MAR
ig +v» .

FOR T=1 TO 1&
PEINT

NEXT T

GOTO 1484

CALL HOHAR(ZH-1,HM
CLRLRL HUHAR (29, N, L
FOSUR 124 .
CRLL SCREEM(Z}
FOR T=1 TG S#a
NEXT T

CALL CLEAR

EALL COLOR{®?, B, 2)
E_IBTG Lt31w

FGR I=1 7O sS&d

» 1231
agy

7 COMPUTIL Mok 1784

1494 MEXT 1

1548 CALL CLEAR

151¢¥% CALL SCREENMI{IS)

1528 PRTHT TahiaYs "YNIIRD S0RE IGS"y I
N P1A¥SEILL

1538 FOR T=1 THO S5

1548 FRINT

ISS@ MEXT T .

15640 PRINT TRRI8):"? PLAY aAGAIN 2?4

1578 FRIKNT

1589 PRIKNKT )

1398 PRINT TRei(4);:; " FIRE BUTTON> OR

wax" :
14@3 FRINT TAB!S!;"— FOR S&ME LEVEL

181t FRINT

16828 PRINT TAB(3)
LEVELS"

16538 FHIMNI

1448 PRINT TAB{4):"<E> — TO EMD PRO
GRAMY

1558 EALL KEY(1.E.S5}

1548 IF S5=9 THEM 1459

1578 IF (K=18}+{E=2}THEN %34

168@ IF (K{ME1¥0KC 18 THEN 1&56

1aFE IF K—14 THEM D03

176FA END

"CC» — 70 CHANGE

ak

“Raoader,” Apmie version.

Program 5: Roader For The Apple

106 N = Y QEDAOR":D = @3 = #:H = a

118 HOME

1Z8@ FOR I = & TD 7iN€{I} = MIDS (N%,
1,4} NENT I '

130 FOR ! = 1 TD 7O = A + .Z1N = INT
{ COs A) & B)

140 VTAE 24 - D - I1 HTAE 2 + Ma PRINT

. NI

156 MNEXT IsBEm FE + 414 = By IF D = }
& TEER 173

1 D= D + iy GOTO 133

17& VTAE 12: PRINT " WHAT SKILL LEVEL
I ¥YOU WiISH YD PLAY?"

188 PRINT @ PRINT "1} EASY"31 HTAB 2&
3 PRINT "2} IWNTERMEDIATE"

198 PRINT "3 DIFFICUL "sr HTAB 2&: PRIMT

. “41 EXPERT"

ZP8 PRINT : PRINT ° UBE PADDLE & TO

CONTRIL YDUR EAR.": PRINT




WOULD YOU SHELL OUT
$1000 TO MATCH WITS

perhaps the best reason in software
for owning a personal computer.

[n fact, people have been known to
purchase computers and disk dnves
solely for the purpose of playing our
games. And they haven't been disap-
pointed. Because Infocom's prose stim-
ulates your imagination to a degree
nothing else in software approaches.
Instead of putting funny httle creatures
on your screen, we put you inside our
stories. And we confront you with start-
lingly realistic environments alive with
situations, personalities, and logical
puzzles the like of which you won't find
elsewhere. The secret? We've found the
way to plug our prose right into your
imagination, and catapult you into a
whole new dimension.

If you think such an extraordinary
expenenceis worth having, you're
not alone. Evervthing we've ever
written—ZORK" [, 11, and III,
DEADLINE,” STARCROSS,

w' I H I Hls .has become an instant best-

Meet your match. Meet Infocom games:

SUSPENDED
NESS" PLANETFALL

T'he WIT-

ENCHANTER and INFIDEL —

seller. For the simple reason that Infocom
offers you something as rare and valu-
able as anything in software—real
entertainment.

At last, vou can fntter away your eve-
nings playing a computer game without
feeling like you're frittering away your
computer investment.

Step up to Infocom. All words. No
pictures. The secret reaches of your
mind are beckoning. A whole new
dimension is in there waiting for you.

{For more information on Infocom
games contact: Infocom, Inc., PO.

Box 855, Garden City, NY 11530.)

INFOCOM

The next dimension.

rJ.pp}-" Atars, Commuder -|:|I |.H "'I P |- rH h'l
|5'| '\'I |I'I‘| L 'l.‘i oELCE Ll
TI#kah, TRS e 1, ThoGn s
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\Juarium

Michael A Covington

Turn your Tl into an aquarium. And the best part is,
you never have to change the water. For TI-99/4A with
Extended BASIC. The program also demonstrates some
-basic sprite technigues.

.Recent studies have shown that the relaxing ex-
perience of watching fish glide around in an
aquarium can lower your blood pressure and have
other beneficial effects. This program (which we
present somewhat with tongue in cheek) enables
you.to avoid the expense and bother of a real
‘aquarium by using your TI-99/4A to simulate one.

Lines 310 to 330 establish the characteristics
of a double-sized, fish-shaped sprite. Lines 400 to
430 read a number from the DATA statement
(340) and, treating it both as a sprite number and
as a color number, create a fish accordingly. When
the sprite is created, it has the same color as the . : _
background (color 1, “transparent”). 194 PRINT “This program allows you

It is made visible by a separate COLUK state- ta® . o i
ment because newly created sprites tend toappear 29% PRINT "use your Ti=99 to enjoy
momentarily in the wrong place before jumping - 216 PRINT *relaxing sight of fish®
to the specified location. If this phenomenon were zze PRINT "swimming by, without the
visible, it would detract from the atmosphere of " '

Relax and walch the fish glide by in "'Tl Aquarium."’

tramqulhty 238 PRINT “Ex pense and bather of a'
2498 PRINT "real aguarium.®
The subroutine at lme 610, which is called 2%8 PRINT 1 3°To end the program, p
several times while the fish are being created and Fase _
repeatedly after they are on the screen, makes 266 PRINT "any key while the fish a
random changes in sprite motion so that the fish - re”

move in realistic bobbing movements rather than 27¢ ¥RINT "being displayed.®

i i ines : 286 FOR D=1 TD 1588 :: NEXT D
in straight hngs_ gt constantspeed. 506 CALL CLEAR

: 384 RANDOMIZE
TlAqucrIum I19 AS="20BAPRPRBICIETFFFFETCIB1000

; . CPPRAPBASAAGPFOFBFCFEFEFCFAOFgaa
139 ! REQUIRES EXTENDEP BASIC. SASCAB"
158 CALL SCREEN(Z) | 328 CALL CHARI(124,A%)
168 CALL CLEAR ' 338 CALL MAGNIFY (3)
17¢ FOR I=1 TD 14 :: CALL CDLOR{(I,1 340 DATA 9,6.4,7,8,18,11,12,14,0
By 1)3: NEXT 1% 3ISP¥ CALL SCREEN(2)
1

18@ PRINT "TI ARUARIUM": = : = 368
138 COMPUTE! March 1984 :




¥ T

. 486

3849 !

378 ' Put fish on the screen,

sprite numbers and :
colors based on the DATA stat

ement

I8 !

READ & - -

IF O=@ THEN 54¢

with

418
423
—3.5),1,4ERND~-3, SERND+1)
CALL COLOR(3#D,6)
GOSUB 619 :
GOSUD 618

GDSUB &18

FOR D=1 TO 348 ::
GO TO 4ed

438
495
E3=1"3
4468
A7 8 NEXT D
479 ! ‘

S9d ' Now that 21l the fish are on

the screen, make

RELATIONAL

ChaLL BPRITE{#E,125;1,9@+35!(RND_

Si@ ! random changes in their motio

n and check for .-

528! a key being pressed.
=3Ie ! .
S4¢9 GOSURBR 6160

S50
=11

CALL KEY(3,CODE,STATUS)

IF STATUS<>@ THEN CALL CLEAR :=:

3TOP

574 GO TD S44

=8a v

29 ! Bubroutines: Change the mation
of a

6606 ¢ randamly chosen sprite

685 ! )

18 CALL MOTIONHA#INT (11 ®RND)+3, 4%RN
D—2,5kxRND+2)

RETURN C

OPERATORS

E'ric Brandion

Reélational operators can make your BASIC programs
more efficient. Here are some techniques which use rela-
tional operators on the Commodore, Atari, TI, Apple,

IBM PC and PCjr, Color Computer, and TimexiSinclair
machines.

BASIC has a véry useful, but little-known feature.
A relational expression such as 2+ 3>4 is interpreted
by BASIC as a value of -1 (or 1, depending on the

" computer) if the expression is true, and a value of 0

if the expression is false. On all Commodore
machines, the TI-99/4A, the Color Computer, the
IEM PC and the PCjr, a relational expression which
is true gives a value of —1. A relational expression
which is true on the Atari, Apple, and Timex/Sinclair
computers produces a value of T."A value of 0 results
for a relational eéxpression which is false on each
computer.

. As an example, enter PRINT 2=2. You should
get a result of -1 (or 1) since the expression is true.
Now type in: PRINT 2=3. This time, the resultis 0
because the expression is false.

. Related to this is the fact that the statement

IF Q THEN 100

~will be interpreted identically to the statement

IF QOO THEN 109.

- Can you see why? Both expresswns evaluate as

true, if Q is nonzero.

Cycling A Variable
Suppose you wanted to continually cycle a vanable,

' say ], from 1 to 10. One way to do this would be:

1@ J=0
2@ J=J+1

. 25 PRINT J

3@ IF J<1@ THEN 20
43 GOTO 108

However, by using a relatlonal expression, we can

do this:

5 N=-1:REM N=-1 FOR TRUE (MAY BE 1 DEPEND
ING ON YOUR MACHINE)

16 J=0

20 J=J*{J<18)*R+1

25 PRINT J

48 GOTO 20

In this routine, N must be defined as +1 or -1,
depending on your machine. Of course, there’s

- really no need for a separate statement to define

N. You could easily incorporate the value of Nrinto
the expression in line 20. If a true statement pro-
duces a1 on your computer, line 20 becomes

=-J*(J<10) +1. In this case, as long as ] is less than
10, BASIC returns a value of -1 for (1<10). So, -J
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Steven Kaye

Sound Shaper” manipulates volume and frequency to
give the VIC a smoother, more musical sound. We've
also included versions for the 64, Atari, and T1. See the
“Automatic Proofreader” article on page 60 before
typing in the 64 and Atari versions.
L. ]
One of the main differences between the sound
the Commodore 64 can produce and sound pro-

- duced by the VIC is the shape of the sound’s

waveform. The VIC produces only square waves. -

One microsecond the sound is off, the next it's

on. This abrupt-onset of sound produces some-
what nonmusical music. The tonies sound elec-
.- tronic and unlike any acoustic instrument.

The Commodore 64, on the other hand, can
simulate musical instruments by controlling the
waveshape of the sound produced. Instead of
turning the sound on and off abruptly, it can in-
crease and decrease the amplitude (volume) more
gradually under control of the programmer. It is
important to bear in mind that the onset-offset or
rise-fall time is still on the order of fractions of
milliseconds, but it is not instantaneous as is the
case with the VIC. It is this programmable rise-fall
time that allows the Commodore 64 to sound more

- like-a traditional acoustic instrument. We cannot
control the actual waveshape of sounds on the
VIC, but we can simulate wave—shapmg by mod-
ulating the volume.

The first part of Program 1 demonstrates a
simple application of this technique. It plays the

- entire frequency range for one of the VIC's four
voices. First, the program asks for two inputs, the
rise time and. the fall time. Values between .5 and
10 seem to work best. Then the frequency value is
POKEd into the appropriate register (line 140).
Two separate FOR-NEXT loops (lines 150 and
180) control the rise and fall times. As the volume
varies between () and 15, the input variables con-

45
58

trol the rate of volume change; Experiment with
different rise-fall time values. o
Frequency manipulation can also be used to

-produce unique effects. The secorid part of Pro-

gram 1 shows how to produce an echo-effect by
rapidly alternating a frequency with its com-
plementary frequency. Again we move through
the frequency scale. In line' 270 we use the
amplitude modulation technique described above.
Lines 280 and 300 POKE the frequency and then
the frequency subtracted from 383 into the appro-
priate voice register.

On the first time through the loop, voice 2
(36875) is POKEd with 128 and then rapidly alter-
nated with 255 (255 =383 -128) while the sound
fades as variable DB decreases. The timing loops
in 290 and 310 as well as the step value in line 270
can be manipulated to increase or decrease the
reverberation effect. Voice 2 was chosen for the
example, but any of the four veices will produce
interesting sounds.

Program 4: vic sound Shaper

4@ PRINT"{CLR}{9 Dowm"ma(z) {RVS}SHAPIN
G{oFF} {rvs}vic{orr} {RVS}SOUNDS{OFF]}"
) :rem 179

FOR T=1 TO 1588:NEXT :Tem 244
PRIN‘I‘"{CLR}[? DOWN} {6 RIGHT}SHAPED (1)
srem 37

55 PRINTTAB(9);" {DOWN}OR":PRINTTAB(7)"
[DOWN)}ECHO (2)" :rem 166
68 PRINT"{4 DOWN}{9 RIGHT}";:INPUT IS$:IFV
AL(I$)<10R VAL(IS)>2THENS2 item 15
78 ONVAL(1$)GOTO10@, 240 trem 49
10@ REM*** THIS PART PRODUGCES "SHAPED" MU
SICAL NOTES*** srem 213

~11@ PRINT "{3 DOwWN}{2 RIGH’!‘]RISE AND FALL

"TIME" srem 36

115 PRINT"VALUES MUST EXCEED B" rrem 95
.116 INPUT R,D:IF (R=#)OR(D=8) THEN 1li6

: rrem 45

120 V=36878:5=36875 -~ zrem 13

139 POR F~128 TO 255.STEDP3 srem 71
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148
128
160
17
184
139
244
2148
224
23@
2ad

i)
zoo

274
2849
298
30e
31a

3z2d
Fag

.. ﬁ j‘.:.
i E S i 3 o B
T B R
- . i L
w50 s %" sy
Dkl g N

POKE 5,F

FOR DB=F TO 15 STEP 5/R
POKE V,DB

MEXT

FOR DB=15% TQ @ STEF =5/D

FOKE ¥V, DB

"WEXT

FORT=1 TO S5#:WEXT
NEXT
FOKE V,@:END

srem 137
irem 187
:rem 286
rram 215
:ram 141
rrem 209
irem U9
rram 189
rrem 211
rrem 135

REM*** THIS PART CREATES AN ECHO EFFE

ET'**'I'

U=36RB7E:8=36875

FORK P=1l28 T Z3I STEFE 3
FOR DB=15 TO 1 STEF =.5
POKE V,DBi1POKE ,P

FOR T=1 T 1@:HEXT

FOKE 5,383-D

FOR J=1 TO L@:NEXT

HEXT:HEXT
DOVE W, @

Program 2: &4 Sound Shaper

15

PRINT" [CLR}SET PARAMETERS FOR

0 ECHO"

28
22

38

CRIP = 54272
FOR T=CHIP TO CHIP + 24 :

150 CCHMAMITE  March1vB4

srem 71
sram 17

i G5
trem T3
irem 9
1rem 123
1cem 92
zxam 176

trem 77
rrem T15

SoUHD AN

srem 12
srem 199

POKET, d; NEXT

srem 234

INPUT "ATTACK RATE (@-15)";ATH:AT=VAL(
BTS}:1F AT<() OR AT>15 THEWN 38

trem B2

A9
52
Ge
a8a

o
10408

1148
115

128
203
218
215
2203
2349

L4

INFUT “"DECAY RATE [B-15)":DES:DE=VAL(D
EZ):IF DE<@ QR DE®15THEN 49 irem 198
DT "EUSTAIN VOLUME (@-15} "% y2Ug.g0-1r
AL[BSUSY:IF SUS<d0R SUr15THENSE :rem 236
INPUT "RELEASE RATE{A-15)":RE$ :RE=VAL(

BE5):IF RE<PORRE:15THENGE trem 171
POXECHIP+24, 15+ PCKECHIP+5, 16 *AT+DE
rrem 289
POKEBCHIP+6, L6*SUT+RE . srem 6B
FOR T= 2df2 SPACES1TO 5& STEFP 5:POKEC
RiP+4,17 s¥rem l@3
PFOKECHIP, 531 PORECHIP+1, T rrem 223
FORJ= 1 T 58@+1.7TAT+1.71DE:NEXTT
srem 141
POKECHIP+4,16:FORH=1TO2RE ; NEXT ; NEXT
;rem 167
FQR T= Z0@ TO 83 STEF 5 srem 232
FOR DB = 15 Ta 15TEP —-.5 rrem B f
PRINT"{HOME}{5 DOWN}*ECHO*[& LEFT]
{7 srPacEs}" ram 242
POKECHIP+4, 17 : POKECHIF+24, D0 : POKECKHIF
+1,.T:FORFalTOlF:NEXT rrem 111
POKECHIP+Y, 1#G-T: FORT=1TO13: NEXT :WEXT
; NEXT ' rrem 202
s R R g, 18 sLe= A13

Prograrm 3: tari Sound Shaper

L

FB 4
S

T "{CLEARI":POBITION 12,12Z:7 *S50U
NOSHAFER"

POKE 752,1

DIM E%(S),Ytlei5) ,DEs(5)

4 FOM T—3: ToO SO MNMEET T

#1

# FRINT "Shape {1} or Echo (2)":

FPZE IHNPUT I%
(2L IF wAL(I®)<: DOR VAL{I%$Y>2 THEN 1

Fa

-
(L]

ELE
0 &

it &

&

d REM a2k THIS PROGRAM FRODUCES SH
APED MUSILAL NGTES T%%

& FRIMT "VWgoice (@-3}"::INPUT VO%

g9 IF YAL{VOE) 3 OR WAL (VO%S}{8 THEN

S

7 vd=val {vos) :

& PRINT "Digtortion{@&—14)";:TNPUT
RSE

S IF VALIDSs}<8 DR VYALIDS%)*14 THE
N &4

i 7 DO—YAL (DG

BH &
L7
7

B ON VARL{I®Y GOTO 7&, 173
g 7 "Rise Fall Time"::INPUT R,D
5 IF R<1 BR D<1 THEW 78

s 7 “{CLEAR2"; :POSITEON 12,1227 "X

£ 1

EF 1
(5181

FE &
EH 1
kM1
g6 1
BE 1
B 1
L3
[LIN |

Shaped Ncotes¥"
g9 FOR F=121 TO &8 STEFP —-4.1

2@ F{OR DB=2 TO 1% STEF (1/RI¥LS
2g SOUMD VG, F,DS,DE

4@ MNEAT DFE

58 FOR DB=15 TO & STEF —{1/0)%15

o9 TOUND Y0,F,RBE,DEB

&% MEXT DB

7@ FOR T=1 T S8:NEXT T

B# MEXT F

7@ FOKE 752,&: LMD

95 7 “(CLEARI";:POSITION 12,12:7 "
*¥IECHO EFFECTYIEX

F 208 FOR P=1Z1 TO af S5TEP —4.1
N Z1@ FOR DE=1S TO § STEP —8.5
Ll 228 SOUND VG, P, DS, DE

P2
by
FE 2
CE 2

WD 2

Zd FOR T=t 70 1@:MEXT T

46 SOUND Y0, 181-F,DS, 08
50 FOR J=1 TO 1@:;MNEXT I
&6 NEXT DE:MEXT F
7% POKE 752,@:-END




Program 4: Ti Sound Shaper IERD";

I78 PRINT
1@ CALL CLEAR I8¢ INPUT R,D
1ta NAEI BrRFENT TR TR IF (E—@}+{D—@)THEM Q5
12& PRINT TAB(7)z*SHAFING TI SOUMDS 4ad& FOR F=4i1i16 TD BBA S5TEP I8
" 4i¢% FOR COB=386 TD F STEFP -S/R
128 FOR T=1 TG & 42¢ CALL SOUND{(—-18,F,DB)}
148 PRINT . 48 NEXT DB
158 NEXT T 3448 FOR LB=& TO 3% STEF S/D
14fF FRINT "CEHOOSE: ™ 458 CAil SOUNDI(-:a,F.D0DD)
178 PRINT . 5@ NEXT DB
THe FHINI 7@ FOR T~=1 TO S@
I9@ FRINT TAB{&};"1} SHAPED MUSICAL SH3 MWEXT T
NOTES ™ ' 493 NEXT F
DHS FRINT seas SO0TC 185
219 FRINT TaAki{4);"2) ECHOG* 91& REHM THIS PART CRERTES AN ECHD
228 FRINT EFFECT
236 PRINY TAB{4);"3) QUIT~ S52¢ caLl CLEAR
2438 PRINT S3@ CaAaLL SEREEN{14)
Z53 INFUT A% =a4d PRINT TAB(R); "% ECHG EFFECT a"
Ze@ IF {VAL(ASIC1)Y+(VAL (A%} >3 THEN o@d FGR T=% TOD 12
ZE0 S48 PRINT
27¢ 0OM VAL (A®})EOTD 298,524,594 578 NEXT T
28d REHM THIS FART PRDDUCES "SHAFED 288 FGR F=118 TO BBA STEF 3@
" MUSICAL NDTES 394 FOR Db=1 TO I8
293 CALL CLEAR LHAS CALL SOUND{—1¥&,F, DE]
Sy LAaLL DuHEEMLL.S? il FOR T=1 TO L1+
‘1@ FRINT TABR(3): "% SHAPED MUSICAL azA MEXT T
NOTES %x” 438 CALL SOumND<-14,%94-F,0B}
324 FOR T=1 TO 14 : &A@ FOR J=1 TH 1& '
I3Z8 PRINT &£5d NEXT J
342 NEXT T ’ &6@ NEXT LD -
0% FRINT "ENTER RISE AND FALL TIHE &78 NEXT. F
5 —" ’ &084 GOTO 198
348 PRINT "USE VALUES GREATER THAN AFd EWND ’ | =
NEW a
COMPUTER DISCOUNT CObiockbusters
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MONDAY THROUGH SATURDAY @ S AM TO & PM
ATARI It 51 hogremating £ WM Monime L DY
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PROGRAMMING THE Ti

C Regenc

‘File Processing

I've received quite a few letters wondering ahout
files on the TI-99/4A. Files on a computer can be
compared to those ordinary big, gray file drawers.
Each file is a drawer, and you can label your
drawers. Each record is one of the file foldersinside

- a drawer. On the computer your file cabinet can

be either a cassette or a digkette.
You can read about file processing in the
User’s Reference Guide that comes with the com-

© puter (pages II-118 to II-136 for the TI-99/4A and

pages 144 to 162 for the TI-99/4), so.I won’t repeat
that information here. For some example pro-
grams, you can refer to “Color Computer General-
Purpose Data Base” in COMPUTE! (May 1983).

If you prefer not to do your own program-
ming, there are several business programs avail-
able for the TI, as well as some command modules
which utilize file processing. Home Budget Man-
agement keeps personal finance records. Personal
Record Keeping is a versatile module that helps

"you set up your own files and records for a small

business.

A Speilling Diill
Let’s get to.an example. This “Spelling Quiz’”

- program presents a drill for spelling words. In

many schools, students are sent home with a list
of words each Monday with instructions to prac-
tice, then a test is given on Friday. TI to the rescue!
Enter the spelling words and save thém on cas- -

-sette. Let the computer conduct the drill.

Line 100 DIMensions or reserves space for 30
spelling words on the list. If you have more words,

you can change this statement and lines 460-470

to handle more words. Lines 110-150 define
graphics characters, and line 1630 draws a smiling
face for a correct answer. Please feel free.to add
your own graphics. Lines 160-310 print the main
menu screen of options. When you RUN the pro-
gram, you have your choice of entering a new
word list, editing the existing list, loading a list of

. previously saved words, saving the present list,

reviewing the complete word list, actually per-
forming the quiz, or ending the program.

156" COMPUTE March 1984

The first time you RUN the program, you
would press 1 to enter a word list, edit the list if
necessary, then save the list on cassette for future

- use. Lines 320-370 contain the procedure that

tells you when you try to access an empty list.

Enter The Number Of wdrds

" When you enter a new word list, you are first

asked how many words it will contain. This
number, N, is unchanged throughout the program
and is necessary for saving N items and for per-
forming the quiz for N words. Lines 490-530 ask
for the new words, and you type the words in
one at a time, pressing ENTER after each word.
When you have entered the right number of

- words, the program returns to the main menu
screen. :

The edit option is contained in lines 550-960.
The complete word list is printed, then you can
enter the word you want changed. Lines 640-660
compare the word you entered to the word list so
the word can be replaced. If you prefer to delete
the word, you can just press the ENTER key. Lines
730-770 adjust N and the positions of the other
words if you delete a word. _

Lines 1070-1150 save the list of words. The
first time you use the program you would enter
the words, then save the hst for future use.

The OPEN statement is the crux of a file proc-
essing program. Line 1090 is OPEN #1:“C51”,IN-
TERNAL,OUTPUT,FIXED which readies device
number 1 (you can choose any number or even a
variable name that carresponds to a number)
labeled Cassette 1. The data file we create is for
OUTPUT—we will be filing information on the
tape. The format for this output is INTERNAL
(versus DISPLAY) and FIXED (versus VARI-
ABLE). This means that the computer will save

the output in internal machine format rather than - -

printable ASCII format, and that each record is
FIXED at aeertain length. Since I didn’t specify a
length, the computer will assume FIXED 64, or a
record length of 64 characters. - :
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e 5 5 5

3,593;
A
SRN- ¥
CH3E
CASH

678

. @78 PRINT.
e 1080 IF N=@ THEN 3246

- N, o
FOR I=1 TO N
PRINT W$(I},
NEXT 1
PRINT :
CALL SBUND(!Sﬂ 1497,4:--
JINPUT E$ .
FOR I=1 TO N -
1F E¢= wi(I}THEN 71@

NEXRT T -
PRINT
- -F."
CALL SDUND(iﬁm 3\6 4>

SCALL SDUNntlﬁﬂ. 262, 4)

GOTO 784

PRINT : "ENTER NEW wURD OR":*PRE
' 85 JENTER> TO DELETE™: 3

INFPUT Ws (1}
IF - WestI»<>"" THEN 788
FOK Jd=1 TO N-1 .o .
@ WELI)=w$ (I+1Y ‘ -

T
YT

Gag : -
'“TBQT WDRD IS NUT IN LIS

MEXT J

N=NS ;
! PRENT -"PRESS-v : :
3 PRINT 1 EDIT MORE WORDS" -

. PRINT *“2 SEE CURRENT WORD LIST" .
FRINT “3 RETURN 1O MENU SCHEEN®
CALL KEY{®,¥K,S5}).

K=y THEN Sqﬂ

K=EST THEN 146

LB e S THEN B“ﬂ

-~ CALL CLEAR -

IF N=@ THEN 326 -

FPER 1= TO N

CALL KEY{(@,K,S)

IF K=4% THEN &18

IF K=58 THEN 1&6¢ ELSE 940
a‘uﬂnaxue EREVIBLS- LIST

Tz -“INﬁERT

T

OFEN #2'”CSI"
TXED - :
-!ﬁﬁ@ INPUT #E%R“W
1418 FOR =1 TO. N
lﬁ“ﬁ INPUT w2 Ni(l)

?vﬁ‘ INTERNAL . INPUT ,F

1858 RETURN.
1066 CALL CLEAR -

HEE SHAVING LIST L3 M

199¢ OPEN #X'“Cﬁl".INTERNRL OUTPUT
LOFTRED o :
1106 PRINT #1sN .~ .
JFBR 1=1 TO N -
1126 PRINT. B1:wWs (1)
1138 NEXT 1%

1149 CLOSE %1

1158 ﬁETURN -

: "CHANGE -WHIDH' wnﬁnﬂ" =

PRINT utfll,
NEXT "I+ .~ (S

CPRINT E’-"PRESS'“= e

3 PRINT "1 EDIT A HURD" e
PRINT "2 RETURN TO MENU SEREEN"‘

‘paTA CQSSETTE.f,

1238

1240
1259
1260
12va

- 1284
12948
1340

1318

1378

1339
1340
135
13468

1278

1388
1390
1409
1414
1429
1430

‘1448

133a

iﬁbﬂ-
1AT7@

1389

1498

1586
151

1529
1538 -
15448
1558

15560
157@

1584.

159¢
1660

1619
1620
1630

1640
1652
1669

1476
1689

1498
1749
171@

17324

1738
17498
1758

IF F=2 THEN 159@

1e Kis1E THEN. 122g f
RETURN -~
CALL CLEAR

;IFrﬂwﬁ:THENTQZﬂ'
FOR - I=-21:.TO

Ti(!}zﬂtt!)

FL{I) =8

NEXT 1 :

PRINT | "YGU HiLt ST & NQRD.
PRINTré“PREES fENTER>bP' -
PRINT @ "WHEN  THE WORD LLEARS,

PRINT :"SPELL THE -WORD THEN"

PRINT :"PRESS5 <EMNTER>.,* -
FRINT. : = '“PRESS an KEY 1o 5 -
TART.® S ey
CALL KE¥{8,k,S)

IF S<1. THEN 137

SC=9

FOR I=1 TO N

caLL CLEAR e .
F=o . - B _ .
RANDDMIZE R o
R=INT (NXRND+1)} .

IF Ti(R)‘""‘THEN 1443'

FRINT "FHERIz ¢ 2.

CAtL KEV(Q ¥.57Y

IF K<31E THEN 14?# R :

CALL CLEAR

INPUT X%

1F X$=T$(R)THEN 163#
CALL SOUND(1@¢,336,2
CAlLL SOUND (188, zba,h
FL{R) =1

F=F+1'.

FRINT r,'"TRY ﬁsnxu ;
6070 1498 : =
PRINT i :"THE CDRRECT SPELLING -
COIB1" TR . “ 4
PRINT : ‘”PRESS eeuten> TD con
. TINUE. ™ , R
EALL KEY (9,K, 8) S : t
IF K=13 THEN 14;@ ELSE 1614 s
PRINT TAaB(14)7 "-Tﬁ&(lﬁ) "od

N li. - ‘ . .
CALL'SBUND({GG,Q#Z,Z)—-E .
CALL SOUND{1@®, 33&,2) ° . T e
CALL SOUND(185,372,2)

CALL SDUND{1S¢,524, 2y

IF F># THEN 141@ A Cy
T‘(R’""" - cor . - _’.',3
1F "FLIR) > @ THEN 1732 R
SC=8C+1 S o

NEXT I -:_.' .

‘CALL CLEAR -+ 10 ot

PRINT "0OUT DF":N;"NBRDS.s‘ -

FRINT :"YOU 5PELLEB“-SC:"C&RRE

CTLY"

ERiBT'=“DN TuE FIRET TEY

17A0

1770
1788 :
CIE K=89 THEN 1258

1798
1890
1814

1827a
1839

L

PREINT 2 4 «"TR¥ AGREN” (V!N}?W
caLL KEY:@ S-S R S
IF KV}TS THEN 1?5@

RETURN
PRINT

FRINT

"PRESS-uJ : S
snt. GAVE WORD LIST*
-+ END PRBEPAHﬂ:~;;,




VIC—20/C—64

Sk dook dea dokokop ook ok kok ok ok dok ke

TW FILE/WRITER

A USER-FRIENDLY PROGRAM

IF YOU DON'T WANT AN EXPENSIVE,
COMPLICATED DATA MANAGER OR WORD
PROCESSOR, BUT DO WANT TO ORGANZE YOUR
FILES, WRITE LETTERS, MAKE INVENTORIES AND
SELECTIVELY PRINT ANYTHING YOU CREATE, THEN

TW FILE/WRITER
MAY BE THE ONLY SOFTWARE YOU'LL EVER NEED

AFFORDABLY PRICED

$12.95 DISK
. {REQUIRES 18K MEMORY)

#4PRICE INCLUDES SHIPPING AND HANDLINGes
SPECIFY EMTHER VIC-20 OR C—64 PROGRAM
TAIL-WHEEL
BOX 44

MT. MORRIS, IL 61054

SEND CHECK OR MOMEY ORDER

,.__'__Jﬂﬂ'.fsmmw:.-1
S\

, mu
64-ACCOUNTING

- For The
Commodore 64

Home and Small Business

# Cieneral Ledger # Balance Checkbooks
@ Printed Chacks ® Tax Record Keeping
® Prints Statements ® 200 Vendors-

® Mini AR-AP Custorners

* Balanca Shest ® 200 GL Accounts
®Incoma and Expense e Budgeting
Reports BY*

Complete Accounting Packages
Also available for the 8032 and B128-80

Call Tol Free 1-800-553-0002 o write:

JJSOFT WARE / PO.Box 570
DESIGNING. | waterioo, 1A 50704

WHY LIVE IN FEAR?

infout board, sottwdre, tnstructions,

THARDWIRE SYSTEM: $195.00
- plus $5 S&H ,
WIRELESS SYSTEM: $349.00
plus $5 S&H

lae. East Texas, Pa, 18046
ox 234 1 1980434

DATAFILE MANAGER
DATABASE MANAGEMENT FUR THE COMMODORE- 64

Sueresstully used i computer. classas 10 taach the cancepts of
random flles and ISAM to beginning usars.  but sophisticated
anough for home and small husiness use. Consists of 5 disk pro-
grams and comprehertsive lnose-iaal manual with stap-ty.ctap In-
structions. ciudes buikd-fila program for to-use 1000 recond
maling list, zlpcode sorted fabel printing and alpha phone list
primais. .

SPECIFICATIONS: Menu driven & 30 chargcians e fiskt » 15 Sakis per
wcord 264 charatess per record = Un 1o 1200 records per disk » ISAM
FANGOm acoass Mas. & ST on Ay ieid = Lsar-iefried aipha and numeric fiskds
'MM'WWGMMWB'WHMW-_M~
mmmmmmuwmmammmguﬁmmsmnmr
porf » Yiow ar print selsctad Information from your

SYETEM REQUIREMENT: G-04 Gomputer » 10/ Z 1541 disk arives
* T¥ o monttor feolor orBAR) = Property itriaoed printer {program rues
with limited appécations without printer).

$40 postpaid
KENNSWRITER Extremoly easy to use manu deiven worg-

processor that warkes with any properly imerfaced printer. Soth
YOUR{SIErS ana aduURs 10va ths onel

BPECIFIGATIONS: Comgiled for speod = Word wrap © Programenabls func-
Wove brelock =

tion. keye = indert oniodt » Dolotp Aofbiock # Seanch » Search
and repiace * Usar-dafined print commands » Astomatic paga headars and
numbers + Merge files + Chain files = “Wadge'" disk commands smutated +
Step-by-sen manual + Systom requirements 33 above.
$30 postpaid
ORDER BOTH PROGRAME—JUST $65 postpaid
JAMESTOWN SOFTWARE

. 2508 Vailey Forga » Madison Wi 53719 « §08-271-5527
GO Acvepied = DEGir NHUKHS IRVIED

TEXAS INSTRUMENTS 99/4A

N ASSEMBLY LANGUAGE PRIMER
Teaches T[ assembly Jangunge in step by step fashion For Basic
Progr: irs,  Explaing In detail with many examples,
This is what you have been waitiag for (f.you haven't been
able to underatand the T1 Editor/Assembler manual, $20
EDITO! ER

The Dow E/A turns your T into an assembly language machine.

Far use with TT's Mint Memary Module. Fact ond conveniont.
Allows vse of entire RAM. Mamual includes semple program

with detailed explanatlons, Seereview in Aug 83 Home Computer
Magazine, Cassette. $25,
' {Dow EA and PRIMER $40)

. FLIGHT SIMULATOR
Learn to fiy with the Dow-4 Gazelle, a realistic IFR simulation
of a typical 4-piace privare plane. It is nat & game. A

. manual with 30 pages of wext plue 7 figures helps the movice

learn to fly. Experienced pilats will enjoy [lying the ILS approach,
Response time under | sec average, Display shows full panel
{10 gials and 11 lights) and Jndicates position of runway for
landinz. Realistic sound affacts See reviews In Jon 83 Home
Computer Mageazine and Jun 83 AOPA Pllat, Requiree joyscick,
Cassette, |30,

For additional Infarmation, write of cell 412-521-9385. To
order, send check or MO U,S, funds:
. JOHN T. DOW
8680 Roscmon: Glrogt
Pittsburgh, Pa. 15217

Postage to U.S. and Canadn included, {If foreign, add 11,5, 32) .

Pa residencs add 6%

vic20 comononegz

UMI / VIC 20

Spiders of Mars IC] $29.95
Metsor Run [C) $2995
Amok [T) $1695
Set & Met [C) 320903
UM / New for C-54
Pennant Drive $2095
2 player baseball strategy
Motor Mania $29.95
hi-performance racing game
Fi $29.95

uego
fight fire—throwing drones
to save the space crew
TOTL _SOFTWARE .
TOTL Text 2.6 |D!I $34.00
TOTL Label 2.6 !DI $20.00

Send cash, check or money order to:
ARIES MARKETING CO.
- PO. Box #4196
4200 Shannon Drive
Baltimors, Maryland 21205
Md. residents add 5% state sales iax

/

“CONTROL YOUR WORLD' B>
@ WITH Your VIC-20 f

With simple circuita using low cost paria and our
program supplied on casastie tape, we'li show
you how to use your COMMGDORE VIC-20 lor:
B Digital Thermomaters W Digital Clock

H Burglar Alarm - 2 Zona, Time Conirolled

8 Firg Alarm - 2 Zone, Time Controllad

M Dusk to Dawn Lighting with Phote Cell

M Furnace and Air Cend., Glock and Thermostal
I Clock Gontrolled Appliance Switches

Simple program variations in basic can operata
lights, mofors, furnaces, machines, heat pumps,
radios, sound systems, test equipment, swim-
ming pools, gardan watering, and more.

Your video screan will display slmultaneously:
+ Two Digital Temparatures = Digltal Time * Two
Analog Inputs * Fiva Input Ports Status » Eight
Oulput Foris Status. X
GET A LOW COST EDUCATION 1N COMPUTER PONTROL,
GRDER YOUR CASSETTE AND INSTRUCTION BOOK NOW!
$30.90 PRICE INCLUDES POSTAGE,

Tarms; MASTER CARD{YVISA -




