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COMMENT

Hard on the heels of the announcement
of the production of the 1,000,000th
VIC-20 comes the news that the VIC-
20 has been voted “Home Computer
of the Year” by the readership of 7
international personal computer mag-
azines.

To VIC-20 owners this result will not
be surprising, nevertheless it is grati-
fying to know that the excellence of
Commodore products is internation-
ally recognised.

Included in this edition are descriptions
of new products announced by Comm-
odore at the Consumer Electronics
Show at Las Vegas. Once more Comm-
odore demonstrates the innovation

which keeps it at the forefront of
microcomputing.

If you have any contributions in the
form of programlistings or articles on
aspects and applications of your Comm-
odore computer, which you think may
be of interest to other Commodore
users, please do not hesitate to send
them in to us. Try to ensure that

program listings are as accurate as
possible.

Also don’t forget to keep those game
scores rolling in for our High Scores
section. So far we have had only a few
replies, but we know you’re out there!
So get those scores in— and remember
you’re on your honour to be accurate.
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How to make the best

home computer in the world

cven

better.

Peripherals to turn a powerful computer
into a super-computer for the professional.

With the Commodore VIC 20 Computer, you have the
finest home computer money can buy. And the more you
use it, the more you will ask it to do. )

Pretty soon, you’ll want to extend VIC’s vast potential to
the full; and there is a wide range of VIC peripherals to
help you do it. .

Disk drives, disk-based software, a printer, cassette unit,
joysticks, paddles — with these, VIC computing becomes
total computing: giving you true professional power
and capability.

VIC PRINTER

The VIC Printer, like all VIC peripherals, offers a very
high specification at a very competitive price. )

It will print programs, letters, business data, graphic
displays and so on.

Its main features include: 80 characters per line ¢ Tractor
feed dot matrix e 30 characters per second print spee

« Full alphanumerics and graphic printing « Double-size
character capability.

VIC FLOPPY DISK UNIT
The VIC single-drive Disk Unit provides a fast, accurate
and efficient means of storing and retrieving data
and programs. y
Together with the Printer, it transforms the VIC 20 into
the ideal system for the small businessman
or serious computer programmer.
Features include:
174,848 bytes capacity

» Uses soft-sectored standard y
5Y%" single density

floppy disks y

« Direct interface ! 4

to VIC |

o Direct compatibility
with Printer
o Intelligent system

independent of VIC.
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EXPANSION MEMORY CARTRIDGES
Special plug-in cartridges are available to =
expand VIC’s memory. 3K, 8K and 16K RAM|
packs plug directly into the computer. =
A Memory Expansion Board is also available

to develop VIC’s capabilities to the maximum.
1. Introduction to Basic

This package contains materials that will _
enable you to learn the fundamentals of >
programming in the BASIC computer <+
language on your VIC 20 computer. It **
assumes no prior knowledge of computer .~
programming and includes two cassettes
containing 17 programs specially designed to \\
accompany a comprehensive 152 page manual.
2. Progamming Aids

To aid programmers to write their own pro rams
Expander, Machine Code Monitor and Prograimers’ i?g .
cartridges are available.
3. Games

The VIC 20 has the largest selection of cartridge and
cassette-based games available on any personal computer
VIC 20 games offer a real challenge and take a great de 1
skill, time and mental agility to win. Al of
4. Joysticks and Padd]eg

These accessories make playing games on the
VIC even more enjoyable. The joystick has even
more practical uses and can be used with high

resolution graphics to draw pictures or help
with graph plotting.

For full details of VIC 20, i¢s peripherals and

software, and a list of your Jocal dealers, contact:
The Commodore Information Centre,

5 Orion Rd.. Lanc Cove, NSW. 2066 Tel: 427 4883
e

@ECENTTIITTIT WIE T

c: commodore

VIC 20

A real computer
for the price of a toy,

MLVL 1613



Commodore Announces

One Millionth
VIC 20 Computer

Featured on the middle of the Com-

i modore booth at the winter Consumer

\ Electronics Show was the one millionth
VIC 20 computer, thus confirming the
prediction made at the Commodore press
conference one year earlier that “Com-
modore would sell more computers in
1982 than the entire industry did the
previous year.”

VIC 20
Voted
Computer

of the Year

An International competition run by 7
personal computer magazines has voted
the Commodore VIC 20 “Home Computer
of the Year.” The magazines sponsoring
the competition were:—*Databus”
(Holland), “Microsystems” (France), “Bit”
(Italy), “Practical Computing™ (Britain),
“Chip" (Spain), “Personal Computing”
(U.S.A.), and “Chip” (Germany).

Computers had to meet basic criteria—
fully developed machines, not pre-
production prototypes; available to the
marketplace with software and service
back-up. Second and third places were
awarded to the Sinclair ZX 81 and Spec-
trum, with the Atari 400 and Tandy color
machines coming in as runners up.

Vol. 3 Issue 2 Commodore Magazine 3




Fulture Computing Inc
Analyzes The Personal
Computer Market

This record milestone for the industry
and Commodore was made at the same
time as the Dallas based market research
firm FUTURE COMPUTING released their
latest report on the personal computer
market. The report included the comment
that “one year ago the Apple Il was the
leading personal computer with the largest
installed base, the largest shipment rate
and the largest revenue generator of any
single personal computer.” The report also
stated that “one year ago the Atari
400/800 was the clear leader in the home
computer segment.” The report then went

on to comment that “Now one year later
the changes have been phenomenal and
that the monthly shipment rate of the
largest home computer manufacturer
(Commodore) has now outdistanced the
Apple Il by a factor of three or more.”
One result they forecast is that a flood of
software will become available for the
leading home computers in 1983. Judging
by the quantity and variety of titles recent-
ly released by Commodore we should be
leading the way to make this particular
prediction come true.
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Growth. Installed base of home computers
—those selling for under $500

The Growth Opportunity

in Peripherals

According to FUTURE COMPUTING's
research report “the market for computer
peripherals represents a major growth op-
portunity.” In 1982 they valued it at $2.5
billion in the U.S.A. at retail price level.
This they estimated was presently two-
thirds of the total hardware market and
will grow to over $10 billion by 1987. The
three largest sectors were given as letter
quality printers, dot matrix printers and
floppy discs. While the new emerging sec-
tors were given as hard discs, monitors
and modems—all three of these are mar-
ket sectors that Commodore has entered
with competitive products over recent
months. Commodore is already established
in the first three major categories. So with
the largest installed base of any computer
manufacturer worldwide the company
should be in a strong position to capitalize
on these profitable markets in future
years.
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A Message From

Our President and

Founder

Our company has had outstanding suc-
cess since we started 25 years ago. We are
an exciting company in an exciting in-
dustry. However the rapid growth we have
planned for and are experiencing means
that I can no longer meet and get to know
all of you personally to tell you of the con-
stant principles that we have learned to re-
ly upon and guide us through the many
changes necessary to achieve and continue
our rapid growth. These principles lie at
the heart of Commodore’s success. Learn
them and learn them well and you will be
successful as a member of the Commodore
family. Practice them, discuss them with
your colleagues and managers and we will
continue as a leader and innovator.

JACK TRAMIEL

President and Founder
Commodore International

The Commodore Philosophy

THE COMMODORE PHILOSOPHY is like
our company religion. Commodore is a
“family” of employees so when we talk

about ourselves we talk about “we™ not “I.”

We should all share the same goal . . . to
produce the best products for the best
prices, using the newest available
technology.

BUSINESS PHILOSOPHY ... Business
to us is not a sport—it's war. We are not
here to play the sport but to win the bat-
tles. We will win because we work harder,
work smarter and we serve our customers
better. Every competitor, from the smallest
to the biggest, is an enemy and we are
dedicated to winning.

INTERNATIONALISM . .. We don't be-
lieve in nationalism. We believe in interna-
tionalism. Commodore is an international
company.

DECISION MAKING . .. Progress at
Commodore is maintained by middle man-
agement making the decisions that drive us
forward. Every time we make a decision we
have to look to the left and right to see if
we are helping each other . . . not just
thinking of number one (ourselves) because
we as a group of over 3000 employees are
much stronger than one.

CUSTOMERS . .. Our marketing
strategy is clear. We produce for the
masses—not the classes. Quality and service
is our commitment. Our customers are
mature and intelligent. We must give them
the best because they will know if we don't.

TECHNOLOGY ... Commodore is
driven by technology. We don’t only in-
troduce the products the customer wants
... we introduce products the customer
didn’t even know were available.

PROFESSIONALISM . .. A good profes-
sional needs to practice every day ... not
only to have one good “concert” a year.
Don't just react—think first! Treat every
situation as if you were the one being af-
fected by your actions.

INVOLVEMENT . .. Delegating is im-
portant but involvement is more important.

We all have to involve ourselves in the
problems as well as the successes.

MUTUAL IMPROVEMENT . .. Never
settle for doing things the way they were
done in the past. Always find new ways to
do things better, cheaper and more effi-
ciently. Constructive criticism of each other
is essential. We should not tell ourselves
and each other only what we have done
well. Every morning we should tell our-
selves what we didn’t do and what we could
have done better.

ADVICE ... No one is too important to
accept advice. No one is too unimportant

to give it.
COMMUNICATION ... If you have in-
formation that others need . . . share it!

Communication is a key strength of our
company. There are no secrets inside
the company but outside we keep our
business confidential.

SUPPLIERS . . . Never buy a product if
you don't know what it costs to make it.
Never buy below the supplier's cost so the
supplier is driven out of business. Give him
a decent profit . . . but never more than
our company makes. Develop long term re-
lationships with our suppliers and always
negotiate in good faith.

FINANCIAL RESPONSIBILITY ...
Treat every penny as your own.

EMPLOYEE RELATIONS ... Every
employee should and will know the goals
we are trying to achieve as a company.
There is always a reward for the best but
there is also a reward for the one that tries
the hardest . .. because trying hard is im-
portant. Neither discrimination nor prej-
udice is tolerated at Commodore. Your
individual problems are the problems of
the company . .. we're here to help in hap-
piness and sorrow. That's what a family is
all about.

THE FUTURE ... We're always looking
at the future because we're helping to
create that future . . . but the work is
always done in the present.
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Commodore

Stuns Press

Al Winter Consumer
Electronics Show

—Infoworld Magazine

This was the headline that Infoworld
Magazine used to report on a Commodore
press conference during the Consumer
Electronics Show. Their opening para-
graphs read as follows:

LAS VEGAS, NV. “A dual processor por-
table computer at a low price, the an-
nouncement of the Commodore 128
(P500). one million VIC's sold, the possible
takeover of Zilog and scads of new prod-
ucts were among the topics at a Commo-
dore hosted press conference at the winter
C.E.S. Nearly 100 reporters packed a
small conference room to hear Commo-
dore spokesmen declare that the company
is now number one in both home and per-
sonal computer sales. President Jack
Tramiel boldly predicted that his company
will be number one in home, personal and
business computer sales by this time next
year.”

Products Shown

Here we take a brief look at the new
products that made their debut at C.E.S.

and helped make Commodore the hit of
the show.

The Executive 64-
A Portable
Version of the
Commodore 64

The new product hit of the show was a
briefcase style portable computer based on
the popular Commodore 64. The portable
computer shown at the booth had 64K of
memory, a 5 inch color monitor and two
standard size floppy disc drives (340K
capacity) all built and packaged in an ex-
tremely attractive briefcase style housing
complete with keyboard. The unit was both
smaller and lighter than the leading
Osborne computer on the market today.
The computer was put together by a design
team in Japan cooperating with their
American counterparts in Commodore.

Compatibility with the
rapidly expanding range
of software for the
Commodore 64 was evi-
denced each morning
when Commodore staff
took the same discs
they used to demon-
strate the standard
Commodore 64’s on the
booth and inserted
them in the new porta- |
ble model. As well as
the standard Commo-
dore MOS 6510 micro-
processor the 64 ac-
commodates a Z80
processor and CP/M op-
erating system.

While the final price
of the Executive 64 has
yet to be announced
Mr. Gould, Com-

modore’s chairman, commented t_hat “the
price of this series of machines, like all
Commodore computers will be substantially
below any comparable product now on the
market.” Certain configurations could well
be on the market for under $1,000 while 3
full configuration with two disc drives and
color monitor should retail for gnder
$1,500. Initial shipments are being targeteq
for spring/summer.

Color Monitor
for Under $300

At the CES show Commodore Businegg
Machines U.S.A. introduced a low priceq
color monitor especially designed for
its line of home, school and business
computers.

The new 13 inch monitor—designated
the CBM 1701—will retail for $299 9 and
was especially designed for use with the
COMMODORE 64 and VIC 20 compyteys.
The monitor accepts a standard 75 ohp,
composite video signal or a “Commodore”
video signal with separate provisions for
luminance and chrominance signal input as
well as audio input.
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The monitor was developed in conjunc-
tion with a major television manufacturer
and includes special circuitry which greatly
enhances the picture resolution. Com-
modore has applied for a patent on the
design.

Up until now the main choice for a user
has been to either buy an expensive
monitor or to keep connecting and discon-
necting the family T.V. set every time.

From a business standpoint Commodore
has diversified into color monitors as they
will become a key component in future col-
or computer systems. So now retailers and
customers will be able to buy their full
system from Commodore just like stereo
component systems are sold. Deliveries of
the color monitors are scheduled for early
1983. j

A Low Cost
Printer/Plotter

Also at the CES Show Commodore un-
veiled a new printer/plotter to retail at
$199.95. This computer accessory uses 42
inch roll paper and prints in four colors or
combinations of colors to achieve multi col-
ored graphs, charts and other types of il-
lustrations which are enhanced by the use
of color. High resolution illustrations are
achieved by the printer/plotter’s ability to
“step” 480 dots horizontally and up to 999
steps vertically. The unit can also print out
letters and numbers as required.

Four separate ball point ink pens provide
a clean, high quality color image and the 5
inch wide carriage accommodates standard
roll paper. The VIC 1520 printer/plotter
rounds out the existing line of low priced
main accessories for the VIC and COM-
MODORE 64 computers. First deliveries
are scheduled for early 1983.

Digidrum Adds
New Dimension

Imagine an electronic drumset controlled
by a computer, with volume control and
sound generated through a TV set, monitor
or stereo system . . . but priced as low as a
video game cartridge! At the CES Show

Commodore demonstrated a new low
priced three-pad electronic drumset called

DIGI-DRUM1w which will attach to the
COMMODORE 64 and VIC computers.
This new peripheral will plug into the

computer’'s expansion port and comes com-
plete with special software which lets the
user simulate a snare drum, base drum and
“high hat” cymbal, with startling realism.
The combination of computer and DIGI-
DRUM visually displays 3 animated drums
on the TV screen, which perform with each
drumstroke. Other screen simulations can
be programmed. The three drums can be
combined in an infinite variety to produce
high quality rhythm effects suitable for
entertainment, learning or sound effects.
DIGI-DRUMmers can use their computers

to create and save drum routines and play
them back through their stereo system or
TV speaker. First deliveries are planned for
Spring/Summer 1983.

A Keyboard
Synthesizer for
Under $100

Another new product demonstrated at the
CES show was a 12 voice, 37 full size key
organ keyboard synthesizer designed to

work with both the VIC and 64 computers.
Accompanying the keyboard is an interface
card that plugs into the cartridge port of the
computer. A demonstration tape for the unit
allows the user to play and select from a few
instrument parameters. In addition there is
to be a cartridge slot in the interface itself

into which special music cartridges can be
inserted. The first of these will allow the
user to select from unlimited preset in-
struments. Users can also record what they

play in real time and then play back and ac-
company their recordings. The computer
screen can be used to highlight various
aspects including a graphic display of the
synthesizer with slider controls. While the
price on this unit is not yet announced it is
anticipated to be available by the summer at
under $100. This together with the
DIGIDRUM brings a new world of spec-
tacular music within the reach of would be
personal computer owners and opens up the
market for electronic music to Commodore.
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While Commodore made dramatic gains
to world leadership in home computers last
year much backroom work was going on in
its bg_sinm;s oriented products to support the
traditional dealer base and get ready for
sltégggthened activity in that area during

Upgrated CBM
Computer Becomes
Workhorse of the
Industry

For several years the CBM 8032 desktop
computer has been the backbone of our
busmes§ sales. Especially so in Europe
where it is the brand leader. During 1982 a
64K add on memory board was brought into
the range. This has enabled some very
DO)Ngrful upgrades to be made to the large
existing base of software for this machine.
Thege upgrades include: a version of Visicalc
running with 96K of memory to give an ex-
ceptﬂnonally large worksheet and data base, a
version of the popular Wordcraft word proc-
essor package with built in communications
facility to other computers, plus the much
acclaimed Silicon Office from the U.K.
Silicon Office is a fully integrated package of
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word processing, data base, calculation and
communications programs that are all resi-
dent at the same time in the increased
memory facility of the computer. Indeed
there has even been a new electronic
spreadsheet package developed by our
distributor in Sweden which has several ad-
vantages over the enhanced Visicalc.

As a result of this Commodore companies
in Europe have marketed the increased 96K
version of the computer as a separate
machine in its own right—the CBM 8096
Business computer.

Commodore 128K
Color Computer

Initial shipments of the new P500 series
computer, named the Commodore 128 in
the U.S.A. are to begin during the
second quarter of 1983. Priced at $795
in the U.S.A., this computer is expected
to achieve the same rapid acceptance as
the Commodore 64 has done. The 128K
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computer offers all the popular featureg
of the 64 including color, music
synthesis, sprite graphics and a CP/)M
option. Further enhancements make it
particularly useful for business and
scientific needs. These additions incluge
both IEEE-488 and RS232 interfaceg
built in. The former makes it fully
compatible with the full range of
Commodore CBM peripherals already on
the market. These include hard and
floppy disk units up to 7.5 megabyte
capacity, printers and a wide range of
scientific instruments such as Hewlett—
Packard devices. Also included are 10
function keys in an extremely attractive
and functional styling. This computer is
being sold on a restricted distribution
basis via professional Commodore
dealers.
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An 80 column monochrome version of
this model, based on the “B™ series, will also
be marketed.

swivel facilities, the B700 series has just
as impressive technical features as well
as outstanding price.

The B700 series comes with either 128
or 256K built in user memory and can
potentially be expanded up to a massive
896K total internal memory. This series has
a full 80 column green monitor display and
like the “P" series is fully compatible with
the wide range of existing CBM peripherals
as well as having its own optional built in
floppy disc drives.

In addition to the standard Commodore
6509 microprocessor the computer has also

been designed to take a second co-
processor. Both a 16 bit 8088 system and a
Z80 system will be offered by Commodore
as extras—the former will be offered as a
built in standard on the “BX700" series.

The wealth of software for the CBM
8000 series is currently being upgraded
and enhanced to take advantage of the
additional capabilities of this new series.
The “B” & “BX700” series computers
will be distributed through Commodore
professional business dealers and will
spearhead our attack on the business
markets in the second half of 1983.
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Commodore
“B”’ & “Bx’’ Series
Business Computers

Initial shipments of the B700 series
computers will begin in mid 1983 to
boost Commodore’s presence in the
business sector. Acclaimed worldwide for
the extremely attractive and practical
styling which includes a detachable
keyboard and a screen with both tilt and

FUND RAISING OPPORTUNITY

We have a self liquidating \\ P

scheme that could earn approx
$9,000 over a period of twelve
months for a club or charity etc.
that is recognised by its local {
community. 8

Operational boundaries are:-
* A community of at least
6,000 homes (10,000 optimum)
* Alocalindustry orretail base
that could support 120 x $50
donations (in return for a smail promotional service)

* A}(t least ten reliable, hardworking and positive thinking
workers.

Benefits on top of Funds raised:—-

* Where possible local industry and labour are used

* Has excellent public relations possibilities

* Expandable and can be continued beyond the first twelve
months.

* Virtually self liquidating

Note: Thisis notagetrich quickidea-itdoesrequiretimeanda
iot of effort.
Ideal for Scout groups, Churches, Charitable organisations.

MERVYN BEAMISH GRAPHICS PTY LTD
(Souzlgeg;go%ggf, 82 Alexander Street, Crows Nest 2065 NSW

PHOTOTYPE SETTING ART & DESIGN SERVICES
Let us put you on the mailing list for our irregular but informative Newsletter.

WE CAN PHOTOTYPE SET DIRECTLY OFF MOST COMMODORE GENERATED DISKETTES AND CASSETTES.
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From

Typewriter Repair
o World Leader
|n Eleciromcs

The story of Commodore begins 25 years
ago and is closely associated with Jack
Tramiel, the founder of our company and
architect of what it has become today.

Jack’s first association with our industry
was in his army days at Fort Dix where he
became involved with the repair of type-
writers. This was back in the days of

mechanical machines and long before word-

processors were thought of. However, the
experience in the applications and the
technology gave a useful base for the future
and it was this business that Jack went into
after leaving the army. Ever one for hard
work, Jack Tramiel also drove a New York
taxi in these early struggling years to
establish himself in civilian life. It was the
typewriter experience that led to the start
of Commodore a few years later when Jack
moved his family to Toronto, Canada, and
started his own typewriter repair business.
The year was 1958 and it was the begin-
ning of the Commodore International of
today.

The First Ten Years

During those early start-up years some
25 years ago, Commodore progressed from
typewriter repairs to typewriter selling and
eventually to typewriter manufacturing with
the acquisition of a factory in Berlin, Ger-
many. This was Commodore’s first major
foothold in the European market that
would become very important to us in
future years. Responsive to our customer
needs for office equipment Commodore
also moved into mechanical adding
machines imported from Japan. This gave
us our first experience of the Far East and
the industrial potential that was to come
from there. Indeed while many Western
companies are now trying to understand
the “Japanese phenomenon” it is comfort-
ing to know that we have had our own
Japanese company for more than a decade.
Commodore Japan has been, and still is,
making valuable contributions to the
growth of our international organization.

The Electronic
Calculator
and

the Second
Decade

In 1965 Jack Tramiel met the Canadian
financier Irving Gould who was to become
Commodore’s chairman and the two of
them the top management team that has
stayed together for over 15 years to buijld
the Commodore we know today.

It was shortly after this that Jack got hj
first look at what was then a large desk
ELECTRONIC calculator. Jack Tramie]
realized that it would one day spell the
doom of mechanical machines and oper, -
new business potential. With the Cop,. p
modore philosophy that “if we are not our
own competition then someone else wjj|
be” we went fully into the electronic
desktop calculator market. So once again
when the first electronic “pocket” calculator
appeared a few years later by combining 4
Texas Instrument chip with a Bowmar l.e.d.
display it was brought to market by Com-
modore as the C108 “hand held” cal-
culator. It was another example of what has
become a long history of Commodore “in-
dustry Firsts” in marketing value, innova-
tion and performance in new products.

top
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Commodore sales grew dramatically dur-
ing this period from 1969 to 1974 with the
launch of this first “under $200 electronic
calculator.” It is interesting to note that this
was sold at much the same price, through
similar distribution channels and to similar
customers as does our “under $200 VIC
computer” today. During this period we
developed a strong distribution system in
Europe that has remained a strength of
ours ever since.

Our line of calculators grew from simple
4 function machines, to memory machines,
scientific machines and to keyboard pro-
grammable models. So the stage was set for
the next logical step—a full computer.

However up to this time Commodore had
been largely dependent on third parties for
the supply of the crucial chips and displays
that went into the products we were mak-
ing. So in 1974/5 we suffered badly with a
rapid decline in the price of calculators and
components as some of the makers of com-
ponents tried to enter the market for end
products along with Commodore and
dumped their inventories onto the market.
These hard times lead Commodore to do
some key strategic thinking.

The Drive for
Vertical
Integration

Commodore was convinced of the long
term potential for semiconductor based of-
fice and consumer electronic products. We
were also convinced that technology would
be a key driving element. So a major deci-
sion was made to become ‘“vertically in-
tegrated.” This is the name in our industry

for producing both the key electronic chips:

and the final user products they go into.

With hindsight this may seem to have
been an obvious decision. It was not so
readily apparent at the time when both the
calculator and semiconductor markets were
suffering badly and every bit of finance was
needed to keep the day to day operations
running. Indeed it was at this time that our
chairman personally guaranteed a $3
million loan to the company in order to
make the critical investments for our
future growth.

The Purchase
of M.O.S.
Technology

In 1976 we made our first major pur-

chase of MOS Technology—a struggling
manufacturer of calculator and other

semiconductor chips based in Norristown,
Pennsylvania. This purchase for under $1
million proved to be an extremely wise
decision for the marriage of their
technology with Commodore’s business,
marketing and mass production skills
proved to be a formidable combination.
This acquisition was followed in the next
eighteen months by two further key in-
vestments. These were the purchase of
Frontier, a Los Angeles based manufacturer
of C-MOS chips which is a complimentary
technology to the N and P-MOS chips of
MOS Technology. The other major acquisi-
tion was that of M.D.S.I., a Dallas based
manufacturer of liquid crystal displays. This
was another key technology that was to
become the basis of nearly all calculator
displays and holds much future potential in-
cluding use in computers. The result of all
this was that Commodore had in house ex-
pertise and production in more key tech-
nologies than most electronic companies
several times its then size.

S - — = e —
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Our Entry

Into the

World of Compulters

During this time we were deciding on
what our next programmable scientific
calculator should look like. At the same
time we were reviewing the potential for
KIM 1, a microcomputer board from the
recently acquired MOS Technology that had
achieved some success in specialized
market areas. The bold decision was made
to develop our own fully fledged microcom-
puter. A small team got feverishly to work
and in record time the PET (Personal Elec-
tronic Transactor) was developed and
launched to the world in 1977 at the
Hanover Show in Europe and the Con-
sumer Electronics Show in the U.S.A. It
was this machine that together with the
TRS 80 and the Apple was to give birth to
the personal computer marketplace of to-

Shey e~

day. The PET computer used our own
MOS Technology 6500 microprocessor that
has become the heart of many other com-
puters since including Apple and Atari.
While the PET's technical features were ex-
ceptional so were some of the user friendly
features that are a hallmark of Commodore
Computers. These included the built-in
screen, built-in basic language, cassette
deck, graphics characters, intelligent
peripherals and easy screen editing. Many
of these features are still found on our
latest models. Indeed a program written in
Basic on the original PET will run un-
modified on our new Commodore 644—an
amazing degree of compatability consider-
ing the progress made in product value
and features.

The Rise to World Leader

Commodore’s entry into the computer
market once again sparked off a period of
rapid growth that is still in its infancy to-
day. The Commodore PET was marketed
worldwide but a strategic effort took place
in the complex European market where we
very rapidly established the leadership posi-
tion via a strong dealer network for the
PET and CBM Business computer.

Commodore is not a company to sit back
and congratulate itself so the effort stayed
on to develop further new products. The
next major computer product was the VIC
20—the first full featured color computer t¢
be launched for under $300. With a mind-
ful eye for “stopping the competition on
the beaches” the VIC was first launched i,
Japan and it has proved to be yet anothey
Commodore winner. The VIC was also the
product used by Commodore to spearheaq
an attack on gaining a major share of the
U.S.A. market starting in 1981. So success.
ful has this been that by January 1983 over
1 million VIC 20's had been sold, the
largest installed base of any computer eyey
and Commodore had become the largest
unit seller of computers in North Americy.

, v
§ v 0003/~ FBEERE
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The story does not end there for in the
latter months of 1982 we launched the
COMMODORE 64 for $595 as a direct
competitor to the world famous Apple 1.
By the end of the year and aided by the
single biggest advertising launch in Com.
modore history it had already passed the
Apple II in monthly unit sales. So Com-
modore has yet another winner to enter
1983 with to say nothing of the new “B”
series business and “P” series personal
computers being launched as this article
is being written.

Commodore is About Creating History

If one studies the history of Commodore
it is readily seen that we have consistently
been a leader in recognizing change and
leading our industry into it. But more than
studying history Commodore is much more
a company that creates the history and
that's exciting for all of us in it.
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New Technologies
Shown

During the CES Show, Commodore took
the opportunity to demonstrate prototypes
of new technologies and products it is
working on. These included a touch sen-
sitive screen that can be used separately or
overlayed directly on a computer screen
and a “mouse” type controller currently be-
ing featured on some very expensive com-
petitors products. No formal announcement
about products or prices are being made at
this time.

Commodore and
Zilog Announce
Agreement

Mr. Irving Gould, Chairman of the Board
of Commodore International Limited has
announced that Commodore has signed a
definitive agreement with Zilog, Inc., an af-
filiate of Exxon Corporation.

According to Mr. Gould, “the agreement
relates to an exchange of technology be-
tween Commodore and Zilog, with Com-
modore licensed by Zilog to manufacture
Zilog's Z8000 16-bit microprocessor and
related family of peripheral support circuits
for use in Commodore microcomputer sys-
tems, while Commodore will supply Zilog
with mask sets and manufacturing rights to
selected custom circuits used in current
and future Commodore microcomputer
systems.”

Mr. Gould went on to note that “Com-
modore’s financial business commitment to
Zilog is significant and involves a similar
commjtment by Zilog that could utilize a
substantial portion of Zilog's production
facilities devoted to the manufacture of
large scale integrated circuits for exclusive
use in Commodore microcomputer
systems.”

Mr. Gould concluded by stating that “this
agreement with Zilog is intended to give
Commodore a substantial increase in semi-
conductor manufacturing capacity toward
meeting its large scale integrated circuit
needs, while reducing the time and invest-
ment required if Commodore were to ex-
pand its own semiconductor manufacturing
capacity.”

“Notwithstanding this,” Mr. Gould added,
“our own semiconductor facilities capacity
is in the process of being increased by
100% as part of a program to be com-
pleted over the next twelve months.”

and the Microchips

Gortek Is Coming

Goriek

Gortek is the main character in a new series of space ad-
venture stories designed to teach BASIC programming. The
first lesson consists of two cassette tapes containing 12 edu-
cational programs and a book, and is called Gortek and the
Microchips™. The book includes imaginative full-color
illustrations, large easy-to-read type, and is written so that it
may be read by older children or used by younger children
with parental assistance.

The unique combination of the storybook and computer
lessons makes Gortek a fun experience for adults as well as
children.

As the story goes, the planet Syntax is being invaded by the
fearsome Zitrons. Gortek works furiously to teach the
microchips to program the computer to repel the attack. The
‘‘Microchips Training Manual’’ teaches the child how to
stop the Zitrons—by learning to program the computer!

Those who complete the lessons and defeat the Zitrons earn
the right to wear the Gortek badge which comes in the
package.

This innovative approach to computer education was de-
veloped by three English school teachers who wanted to
make programming fun to learn.
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TECHNICAL

Machine Language
Disk Error Routine

by _
Thomas Henry

For PET/CBM (Upgrade or 4.0 ROM's),
VIC 20 or Commodore 64 computers.

Transonic Laboratories, 249 Norton Street.

There’s no worse feeling in this world
than seeing the disk error LED light up

and not being able to do anything about

it! For example, the editor program,
which is part of the Commodore As-
sembler Development Package, occa-
sionally freezes up when asked to find a
source file on disk that doesn’t actually
exist. (A name may have been mis-

pelled, the wrong disk might be in the
drive, etc.) When this happens, the |
error LED lights, the computer locks |
up, and anything in the computer is |
lost. The only way to recover from this |
is to power down and up again! |
Wouldn’t it be much nicer if a disk error |
message was printed and control was |

returned to the user?

It’s import_ant to assume, in any type of
programming, that the user may make

such mistakes. To qualify as ‘‘user !

friendly,”” a computer shouldn’t let
such scenarios as that described above
happen. To prevent things like that
from on happening Commodore equip-
ment, the following program was writ-
ten. The program not only fixes the
edltor' program mentioned above, but
more importantly, can be added to any
machine language program you may
have. By changing the equates as
shown, you will be able to get the
program up and running on PET/CBM
computers with Upgrade or 4.0 ROM’s
the VIC 20 or the Commodore 64.

IF’s €asy to provide disk
tion in BASIC pro rams; j

OPEN the error changnel andyr(t)el;dJ:]hS;
status. But how do you do this in
maphme language? As it turns out it’s
quite easy to do, using just a handful of
ROM routines already in your com-
puter. Before looking at the assembler
listing, let’s define in Very precise
terms just what the program should do.

We want a routine that can be called by
a JSR at any time. Typically, you
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. EXISTS,

error protec-

Mankato, MN 56001

would jump to this routine whenever a
file has been opened. If the file opened
successfully, control should return to

- the calling routine. If trouble was en-
. countered

(FILE NOT FOUND,
WRITE PROTECT ON, FILE
etc.), then the program
should direct control to some sort of
error routine. For example, the error
routine might send you back to a warm
start, or some other ‘‘graceful’’ exit
function. So, when the disk error
routine is summoned, if everything is
okay no message is printed and an RTS
returns control back to the calling pro-
gram. If an error is detected, default
devices are restored, the error message
printed, and control is diverted to an
error handling routine.

Having define what the program should
do, we can examine the listing. Refer to
it now. There are three sets of equates;
pick the set that corresponds to your
computer. Note that VIC 20 and Com-
modore 64 users share the same set qf
equates (except for one location). This
is due to the fact that these two com-
puters use the same jump table.

To start the routine off, the error cha'n—
nel is opened by sending a talk with
secondary address of fifteen ($F = $OF
OR $60). The disk drive will now spew
out the error message, and the routine at
label XFER picks off this message.
Note that we accept the message
whether it is gbod or bad news; later on
we’ll decide whether to print it or not.

The message is stored, character by
character in a buffer. The tape buffer
was used in this instance, but any other
section of unused memory that’s handy
may be used.

A carriage return ($0D signifies that the
end of the message has been found. The
carriage return is stored, and then is
followed by a zero byte. By doing this,
we can call the routine PSTRNG later

507/387-1642

later on, which will print out any
message up to a zero byte. But more
about that later. :
At this point, an UNTALK is sent to the
disk drive, and this clears it for further
use. Next the program checks to see if

the first two bytes in.the message are i

ASCII zeros ($30). If they are, then no
error has occurred, and we return to the
calling routine immediately, with no
message printed.

If, however, these zeros aren’t found,
then an error must have occurred. The
devices are restored to their default
values (keyboard and screen), and the
message is printed out via PSTRNG.
Next the stack is pulled twice, and this
disables the return to the calling pro-
gram. Finally a jump is made to the
error routine mentioned above.

You can see, then, that it is actually
quite easy to provide disk error detec-
tion in machine language. The routine,
as presented in the listing, is a mere
sixty-four bytes long, surely a small
price to pay for ‘‘user friendliness’’!

Even if you don’t have an immediate
use for this subroutine, it’s recom-
mended that you put it into your pro-
gramming notebook for later use. The
time will come sooner or later when
you’ll want to safeguard a program
against disk failures. You can use this
routine in programs of your own devis-
ing or add it to commercial programs.
Either way, you’ll welcome the protec-
tion from disk or computer lock-ups!

This routine has been implemented on a
number of programs over the past year
and has proved to be quite reliable. It
has been used on both the CBM-8032
with a 4040 disk drive and the VIC 20
with a 1540 disk -unit. In all cases,
much hair pulling has been prevented!
Here’s hoping that your programs will
never again suffer from disk drive

_errors!




LINE#

00001
00002
00003
00004
00005
00006
00007
00008
00009
00010
00011
00012
00013
00014
00015
00016
00017
00018
00019
00020
00021
00022
00023
00024
00025
00026
00027
00028
00029
00030
00031
00032
00033
00034
00035
00036
00037
00038
00039
00040
00041
00042
00043
00044
00045
00046
00047
00048
00049
00030
00051
00033
00034
00055
00056
00057
00058
00059

Loc

0000
0000
0000

0000

0000
Q000
Q000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
Q000
0000
0000
0000
Q000
0000
0000
0000
Q000
0000
0000
0000
Q000
Q000
0000
0000
Q000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
3000
S000
5002
2004
3007
3009
S00C

CODE

A9 08

85 D4

20 D2 FO

A9 6F
20 43 F1°
A0 00

LINE

5 363836 3636 36 36 36 36 36 3 36 3 36 I 36 36 3 36 I 36 3 3 336 36 36 3 I I 36 I I I I 6 H X

s ¥ *
s*¥ GENERAL PURPOSE DISK ERROR ROUTINE
5 ¥ FOR COMMODORE COMPUTERS 3%
5 ¥ 3
R THOMAS HENRY *
5 ¥ TRANSONIC LABORATORIES 3*
5% 249 NORTON STREET *
5 ¥ MANKATO, MN S6001 3%
5% *

5 363636 3636 36 3 36 36 36 I I I 36 36 3636 I 6 I I6 I I I3 IE I I I I I I3 I I %

wn as 9

e W W

TKSA

UNTAL
TALK

9
DEVICE
BUFFER
" PSTRNG
TKSA
ACPTR
UNTALK
TALK
RESTOR

We wu Wo e

DEVIC
.BUFFE
PSTRN

a8 we Wy @e

TKSA
ACPTR
UNTAL
TALK
RESTO

WE WU WO o W e

=]
w

DEVICE
BUFFER
PSTRNG

ACPTR

RESTOR

K

3

s ¥%% EQUATES FOR

o wnnu

##% EQUATES FOR

E
R
G

nnn

K

R

*

LDA
sSTA
JSR
LDA
JSR
LDY

$D4

$027A
$CA1C
$F128
$F18C
$F17F
$FOB&
$FFCC

$D4

$027A
$BB1D
$F143
$F1CO
$F1B6&6
$FOD2
$FFCC

$+BA
$033C .-
$CB1E

$FF?6
$FFAS
$FFAB
$FFB4
$FFCC

$5000

#$08
DEVICE
TALK
BS6F
TKSA
#8600

**¥ EQUATES FOR UPGRADE ROM PET®S ##%

s CURRENT DEVICE.

s TEMPORARY BUFFER FOR STRING.
sPRINT STRING AIMED BY (A,Y).
s SECONDARY AFTER TALK.
sACCEPT DATA FROM DEVICE.
SUNTALK THE DEVICE.

s COMMAND DEVICE TO TALK.
sRESTORE DEFAULT DEVICES.

4.0 ROM PET’S #%*

s CURRENT DEVICE. -

s TEMPORARY BUFFER FOR STRING.
sPRINT STRING AIMED BY {(A,Y).
s SECONDARY AFTER TALK.

s ACCEPT DATA FROM DEVICE.
sUNTALK THE DEVICE.

s COMMAND DEVICE TO TALK.

$RESTORE DEFAULT DEVICES.

VIC-20 AND COMMODORE 64 #¥%*

5 CURRENT DEVICE.

s TEMPORARY BUFFER FOR STRING.
sPRINT STRING AIMED BY (A,Y).
sCHANGE TO $AB1E FOR THE &4.
s SECONDARY AFTER TALK.

s ACCEPT DATA FROM DEVICE.
sUNTALK THE DEVICE.

s COMMAND DEVICE TO TALK.
sRESTORE DEFAULT DEVICES.

5GET READY TO READ

$ THE ERROR CHANNEL .

s COMMAND DEVICE TO TALK.
§THIS IS THE ERROR CHANNEL. '
$ SECONDARY ADDR. AFTER TALK.
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LINE# LOC

00060
00061
00062
00063
00064
00065
00066
00067
00068
00069
00070
00071
00072
00073
00074
00075
00076
‘00077
00078
00079
00080
00081
00082
00083
00084
00085
00086
00087
00088
00089
00090 -
00091
00092
00093
00094

ERRORS

END OF

16 vol. 3 Issue 2 Commodore Magazine

SOO0E
5011
5014
9015
2017
9019
S01B
S01E
=021
5023
5025
5028
S02A
S02B
SO2E
3030
3033
3035
5037
S03A
S03B
S03C
SO3F
5040
3040
5S040
S041
5041
5041
5041
5041
5041
5041
5041
S5041

CODE

20
99
cs
co
DO
A9
99
20
A0
A%
D9

c8

FO
20
A9

20
&8
&8
4C
60

00

= 00000

ASSEMBLY

Co
7A

oD
FS
00
704
B6&6
00
30
7A
06

78
OF
cc
74
02
iD

40

F1
02

02

F1

02

02

FF

BB

S0

LINE

XFER JSR ACPTR $GET BYTE FROM BUS.

STA BUFFER,Y $SAVE IT IN BUFFER.
INY _
CMP #$0D $LOOK FOR CARRIAGE RETURN.
BNE XFER s IF NOT, BET NEXT CHAR.
LDA #$00 sPUT ZERD BYTE FOR END.
STA BUFFER,Y
JSR UNTALK, sUNTALK THE CHANNEL.
LDY #$00
LDA #°0 i
3 ASCII *0°.
CMP BUFFER,Y s CHECK FOR : :
BNE BAD ; s IF NOT, MUST BE- ERROR
é:; BUFFER, Y s CHECK FOR ANDT:gngggéf o’.
=
JSR RESTOR sWE F ;
vy LDA #<BUFFER s RESTORE DEFAULT DEVICES
LDY #>BUFFER Siga sty
INT THE ERROR
352 ety :;gu’r RETURN IF BAD, BUT
PLA sJUMP TO USE:EDEFINED
s ERROR ROUTINE.
600D g?? g sOKAY TO RETURN AND CONTINUE.

t
ERROR BRK
;THIS IS THE USER DEFINED ERROR ReuTINE-
sFOR EXPERIMENTAL PURPOSES YOU MAINHAN1
s TO LEAVE THIS *BRK® INSTRUCTION IT.
sFOR YOUR FINAL PROGRAM, REPLACES RO
sWITH AN ERROR ROUTINE THAT SUIT g Bt
$FOR EXAMPLE, YOU MAY WANT THE ERg
sTO BE A JUMP TO A WARM START, ETC.

-END



The Computer Becomes a Synthesizer

X by Kent A. Multer

Overview

Figure 1 shows a block diagram of the chip. As you can
see, it has three voices, meaning it can produce three
notes at once. Each voice consists of a tone generator,
which produces the sound, and an envelope generator,
which controls the volume. There are also some modula-
tion effects, in which two tone generators combine to
produce one complex sound.

The signals from the voices may be routed through a fil-

ter, which acts like a super tone control. This is the thing
that makes SID so powerful, and so much more versatile

ne of this year’s most exciting new pieces of com-
puter hardware is Commodore’s model 6581
Sound Interface Device (SID). It’s truly impres-
sive: an entire music synthesizer on a single chip.
SID is standard equipment in Commodore’s newest com-
puters, including the model 64, an advanced home com-
puter with 64K of RAM. In this article I will describe
SID’s features, and give you some ideas on how it can be

used.

Figure 1 Block diagram of the Commodore 6581 Scund Interface Device (SID).
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than the sound generators on other home computers. Tone Generators
Other features of SID include a master volume control, SIthas tdl};;:e tone genefrators., each of which can gener-
and an external audio input that allows you to run a sig- ated e Serent wlz:ve orms: sawtooth, triangle, pulse,
nal from your electric guitar or other source through glegnolse, datf"toc_)th wav%s Tpntam lots of harmonics,
SID’s filter. There are also two A/D converters on the a{‘d 4Ie 500 : OL“C solgnl sbx.ke l}orns or strings. Trian-
chip, intended for connecting to pots. These are not elec- ghe whaves OnLy avﬁ a ’g 5 ;_tko harmonic energy, so
trically connected to anything else in SID, so you can use they have a very mellow, flute-like sound.
them for game controllers or whatever. Pulse waves can have a lot of different sounds, depend-
ing on the pulse width, which you can vary. When the
SID’ functions are controlled by a number of 8-bit regis- pulse width is at or near 50%, you set a square wave,
ters. In Commodore’s machines, the chip is mapped into which is sort of hollow or clarinet-like. When the pulse
the memory address space, so you can write data into the width is close to zero (or to 100%; they both sound the
registers with POKE statements. Each voice has seven same to the ear), the tone is very thin, more like an oboe.
registers for controlling its specific functions, and there In between is an impressive variety of sounds, including
are 8 more registers for controlling the filter, master vol- saxophones, and sometimes human voices, if you set the
ume, etc. Figure 2 illustrates the control registers. filter right.
T s e S e L e T P e e Ty L e i b S R S T e T S T s e e e s ]
Figure 2 SID control registers.
Address i o DATA REG
) D7 D6 D5 D4 D3 D2 D1 DO NAME
VOICE 1
54272 F, Fe F. F, F, F, F, F, FREQ LO
54273 Fs F. Fis Es F, Eio F, F, FREQ HI
54274 PW, PW, PW, PW, PW, PW, PW, PW, PW LO
54275 — — — — PW,, PW,, PW, PW, PW HI
54276 NOISE TEST mgg SYNC | GATE | CONTROL REG
54277 ATK, ATK, ATK, ATK, DCY, | DCY, | DCY, DCY, ATTACK ~ DECAY
54278 STN, | STN, | STN, | STN, | RLS, | RLS, | RLS, | RLS, SUSTAIN ~ RELEASE
VOICE 2
54279 F, F, F, F. F, F, F, Es FREQ LO
54280 Fuo F.. F Fo F., Fro F, F, FREQ HI
54281 PW, PW, PW, PW, PW, PW, PW, PW, PW LO
54282 — — — — PW,, PW,, PW, PW, PW HI
54283 NOISE TEST ﬂgg‘ SYNC | GATE | CONTROL REG
54284 ATK, | ATK, | ATK, | ATK, | DCY, | DCY, | DCY, | DCY, ATTACK ~ DECAY
54285 STN, STN, STN, STN, RLS, RLS, RLS, RLS, SUSTAIN ~ RELEASE
VOICE 3
54286 F, F, F, F, F, F, F, F, FREQ LO
54287 Fs F.. Fi Fi Fii Fo F, Fe FREQ HI
54288 PW, PW, PW, PW, PW, PW, PW, PW, PW LO
54289 = = = = PW, | PW, | PW, | PW, PW HI
54290 NOISE TesT | MNS  SYNC | GATE | CONTROL REG
54291 ATK, | ATK, | ATK, | ATK, | DCY, | DCY, | DCY, | DCY, ATTACK ~ DECAY
54292 STN, | STN, | STN, [ STN, | RLS, | RLS, | RLS, | RLS, SUSTAIN ~ RELEASE
FILTER
54293 — — — — = FC, | FC, | FG, FCLO
54294 FC, FC, FC, FC, FC, FC, FC, FC, FC Hi
54295 RES, | RES, | RES, | RES, FE”)-(T F';-T Fg-T i 1LT RES / FILT
54296 3 OFF HP BP LP VOL, | VOL, | VOL, | VOL, MODE ~ VOL
MISC
54297 PX, PX, PX, PX, PX, PX, PX, PX, POTX
54298 PY, PY, PY, PY, PY, PY, PY, PY, POTY
54299 0, 0, 0, 0, 0, 0, 0, 0, 0SC3 ./ RANDOM
54300 E, E, Es E, E, E, E, E, ENV3

18 vol. 3 Issue 2 Commodore Magazine




The noise waveform has no precise pitch; it’s used for
untuned sounds like percussion, wind, or jet engines.
With this waveform, low notes come out as a deep rum-
ble, and high notes sound like a snake’s hiss.

The frequency of each tone generator is set by a 16-bit
number that you POKE into two control registers (high
and low bytes). The output frequency in Hertz is equal to
the number in the registers multiplied by 0.0596. Table |
gives the numbers that you use for the notes of the musi-
cal scale. SID has a range of eight octaves; is that enough
for you? It ought to be; it’s more than almost any con-
ventional instrument can play.

With 16-bit frequency control, there are a lot of pitches in
between the notes of the scale. You can generate glis-
sando or portamento effects by rapidly incrementing or
decrementing the number in these registers, so that the
sound makes a smooth sweep from one pitch to another.
You can also set two or three tone generators to be just a
tiny bit out of tune with each other, which gives a rich,
chorus-like quality to the sound.

Actually, SID’s range is more than eight octaves: it can be
tuned so low that you can’t hear it, down to about 1 cycle
every 16 seconds! We’ll look at uses for the sub-audio
range a little later.

Each voice has a control register that contains one bit for
each of the four waveforms. If you turn on more than
one of these bits, the resulting sound will be a logical
ANDing of the selected waveforms. This could give you
some interesting effects, but usually you will only use one
waveform at a time. A word of warning: combining the
noise waveform with any others may “lock it up”, can-
celling the noise output until you reset it with the Test bit
or the chip Reset line.

When you select the pulse wave, the pulse width is set by
a 12-bit number, which occupies two control registers.
You can smoothly sweep the pulse width from one value
to another, which gives a very nice soaring or “phase
shifting” sound.

The control register contains bits for ring modulation
a.nd‘ synchronization functions. These two effects are
similar: they both take input from two tone generators,
:'«,md produce an output that has some components of the
u}puts,' plus some other frequencies that aren’t present in
elther input. This can produce metallic sounds such as
chlmes and gongs. If you vary the frequency of one of
th'e mput.s while listening to the signal, you get a great
science f}ction-type sound in which you can hear some
pitches rising, while others are falling at the same time.
Note that the ring-mod function only affects the triangle

wave output, but the synch function applies to all wave-
forms.

The difference between the two effects is something that I
can’t really describe in words, so I suggest you just try it.
For some really wild sounds, you can use both effects at
once. For example, you can set voice 2 to be in synch with
voice 1, and set voice 3 to be ring-modulated by voice 2. 1
once did something like that with an ARP 2600 synthe-

sizer, and got a really nice simulation of someone banging
on a garbage can.

Each voice has a Test bit that, when set to 1, turns off all
waveforms and resets the internal counters to zero. Com-
modore’s spec sheets suggest that this feature may have
some musical applications, but do not give any specific
uses. I do have a couple of ideas, though: if you want to
create a complex sound by combining two or three
voices, you can use the Test bit to make sure that all the
tone generators start their waveforms at the same
moment; otherwise the slight delay might produce ran-
dom variations in the sound. Also, the Test bit can be
used to turn a voice on and off instantly, whereas using
the envelope generator takes at least a few milliseconds.

Envelope Generators

This is another important synthesizer function. The term
“envelope” refers to the way in which the volume
changes during the playing of a note. Each note is divided
into four phases called attack, decay, sustain, and release.
In the attack phase, the volume rises from zero to a maxi-
mum or peak value. Then, during the decay, the volume
falls off to some intermediate level. Next comes the sus-
tain, in which the volume remains constant for as long as
you want to hold the note. Finally, during the release, the
volume falls back to zero.

The attack, decay, and release times, as well as the differ-
ence between the peak and sustain volume, are important
factors in making one instrument sound different from
another. For instance, as Figure 3 shows, a trumpet has a
very short attack and decay time, giving a quick snap of
loud sound at the beginning of each note. Then the vol-
ume remains constant as long as the musician keeps
blowing, and when he or she stops, the note takes a tenth
of a second or so to die out (release). Compare this to the
violin envelope, which has a slow attack and no pro-
nounced peak. The xylophone, by contrast, has a very
fast attack, but no sustain at all; the note always dies

away quickly.

Each voice in SID has its own controls for attack, decay,
sustain and release. Each of these parameters is con-
trolled by a four-bit number that can select one of sixteen
possible values. The attack and decay are set by one con-
trol register, and the sustain and release by another. The
attack times range from 2 msec. to 8 seconds. The decay
and release times range from 6 msec. to 24 seconds. The
sustain is not a time; it’s a volume. If it is set to maximum
(15), the volume will remain at the peak level, like the
violin envelope in Figure 3.

The envelope generator is activated by a bit in the voice’s
control register called the Gate. (This is a synthesizer
term, not really related to the logic gates we computer
hackers are used to.) Setting the Gate to 1 starts a note; it
causes the envelope generator to do its attack-decay-
sustain phases. When the Gate is set to 0, the note begins
its release phase. Note that the attack has a linear slope,
but the decay and release have an exponential curve. This
is a nice touch; it corresponds to the way that strings,
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TABLE 1

indicated note.

Music Note Values
This contains a complete list of Note numbers, actual
note, and the values to be POKEd into the HI FREQ and
LOW FREQ régisters of the sound chip to produce the
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Note Note—Octave Hi Freq Low Freq
0 c-0 1 18
1 Cc#-0 1 35
2 D-0 1 52
3 D#-0 ] 70
4 E-0 1 9
5 F-0 1 110
6 F#-0 1 132
7 G—0 1 155
8 G#-0 1 179
9 A—0 1 205

10 A#-0 1 233
1 B-0 2 6
12 c-1 2 37
13 C#-1 2 69
14 D-1 2 104
15 D#—1 2 140
16 E-1 2 179
17 F—1 2 220
18 F#-1 3 8
19 G-1 3 54
20 G#-1 3 103
21 A-1 3 155
22 A#—] 3 210
23 B-1 4 12
24 c-2 4 73
25 C#-2 4 139
26 D2 4 208
27 D#-2 5 25
28 E-2 5 03
29 F—2 5 185

30 F#-2 6 16

AN G-2 6 108

32 G#-2 6 206

33 A-2 7 53

34 A#-2 7 163

35 ‘B-2 8 23

36 Cc-3 8 147

37 c#-3 9 21

a8 D-3 9 159

39 D#-3 10 60

Note Note—Octave Hi Freq low Freq
40 E-3 10 205
41 F-3 1 114
42 F#-3 12 32
43 G-3 12 216
44 G#-3 13 156
45 A-3 14 107
46 A#-3 15 70
47 B-3 16 4
48 c—4 17 a7
49 C#-4 18 42
50 D-4 19 63
51 D#-4 20 b
52 E-4 21 -
53 F4 22 227
54 F#-4 24 &
55 G-4 25 177
% G#-4 27 56
57 A4 28 214
59 B—4 32 94
pos c—5 34 75
61 C#-5 36 85
5 D-5 38 126
% E—5 43 52
65 F—5 45 198
66 F#-5 48 127
67 G-5 51 97
68 G#_s 54 m
69 A5 57 172
= A#—5 61 126
e B5 64 188
> c-6 68 149
73 C#-6 72 169
4 D6 76 252
75 D#-6 81 161
76 E-6 86 105
i F6 9N 140
78 F#—6 96 254
79 G-6 102 194
80 G#-6 108 223
81 A-6 15 88
82 A#-6 122 52
83 B-6 129 120
84 c-7 137 43
85 C#-7 145 83
86 D-7 153 247
87 D#-7 163 3
88 E-7 172 210
89 F-7 183 25
90 F#-7 193 252
1 G-7 205 133
92 G#-7 217 189
93 A-7 230 176
94 A#-7 244 103




Figure 3 Sound envelopes of some typical instruments.
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horns, and other vibrating objects generally behave.
Most synthesizers do either linear or exponential slopes,
but not both.

Filter Section

The filter, in a sense, is the heart of a synthesizer.
Granted, it doesn’t actually produce sound, it just modi-
fies what the tone generators produce. However, you will
find that the filter has more control than anything else
over what you hear. I’d rather have one waveform and a
filter than a whole lot of waveforms and no filter.

The filter’s function is similar to the tone controls on a hi-
fi, in that it allows you to emphasize or remove certain
parts of the audio spectrum. The range of possible effects
is shown graphically in Figure 4.

SID’s filter has three outputs. The low-pass output, as its
name implies, will pass all signals below a certain fre-
quency, called the cutoff frequency. Everything above the

cutoff is “rolled off” (reduced in volume) at a rate of 12
dB per octave; the higher the frequency, the more it is
reduced. Similarly, the high-pass output passes signals
above the cutoff, and rolls off everything below it. The
band-pass output rolls off frequencies above or below,
and passes only those signals that are fairly close to the
cutoff frequency.

Each of the filter’s outputs is controlled by a single bit in
one of SID’s registers, so by setting several bits to 1, you
can mix the outputs. Mixing the high-pass and low-pass
outputs gives what is called a notch filter. This is the
opposite of the band-pass: it rejects frequencies near the
cutoff, and passes everything else.

The cutoff frequency is selected by an 11-bit number that
you poke into two control registers. With the recom-
mended 2200pf capacitors, the cutoff frequency can
range from 30Hz to 10kHz.

The filter also has a resonance or “Q” control. This
determines how strong the effect is. With low resonance,
the sound is not too different from your hi-fi’s tone con-
trols. With high resonance, you get a very intense effect,
like different vowel sounds of the human voice. A rock
guitarist’s wah-wah pedal is just a band-pass filter with a
very high resonance. It goes “wah” when the musician
raises the cutoff frequency by pushing down on the
pedal, and it goes “yow” when he or she lowers the cut-
off by moving the pedal the other way. You can produce
the same effect with SID by selecting a high resonance,
and varying the cutoff while a note is playing.

Most synthesizers provide an envelope generator that
controls the filter cutoff, allowing it to automatically rise
and fall every time a note is played. SID does not provide
this feature, but you can write a program to do it. Some
of the more expensive synthesizers can also change the
resonance in the same manner. The effect is more subtle,
but useful to the advanced synthesist. With SID, once
again, you can do this under program control; isn’t soft-
ware wonderful?

Each of the three voices can be routed through the filter,
or it can be sent directly to the main output. This feature
helps make up for the fact that there are three voices but
only one filter. You can filter one voice, and use pulse
width changes to produce filter-type effects on the other

two.

Other Features

As I mentioned earlier, SID has an external input that can
be used with any instrument, recording, or even a micro-
phone. This input can be sent through the filter, or it can
go directly to the output. With a microphone or instru-
ment, you may need to amplify the signal before running
it into SID. The maximum input is 3 volts peak-to-peak.
SID has a master volume control that ranges from zero to
15. This controls all the voices, the filter, and the external
input. You can produce tremolo effects by rapidly raising
and lowering the volume.

Voice 3 has a couple of special features that are quite
handy. There is a register that you can read to get the
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Figure 4 Some effects that SID’s filter can produce.
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instantaneous value of the tone generator’s output, and
another that lets you read the envelope generator’s out-
put. What are these good for? Well, earlier I mentioned
that it would be nice to have another envelope generator
to control the filter. You can use voice 3’s envelope gener-
ator to do this, by putting some statements in your pro-
gram to read the envelope value, and POKE it into the
filter cutoff.

You can use the waveform value register in a similar man-
ner. For instance, set up voice 3 to produce a triangle
wave at a very low frequency, say 3 or 4 Hz. Then write a
program that continuously reads the waveform value,
and adds it to the frequency numbers for voice 1 and/or
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2. The result is vibrato: continuous up-down variation of
the pitch.

Of course, when you’re using voice 3 in this manner, you
probably won’t want to listen to it at the same time. For-
tunately, there is a control bit that disables voice 3’s out-
put, so that it won’t produce unwanted sounds.

One other use for voice 3: if you set it to the noise wave-
form at some very high frequency, the waveform value at
any instant is essentially random. Thus you have an in-
stant random number generator.

SID contains two A/D converters that are intended for
connection to pots, for use as game paddles or other con-
trol functions. You might want to go to a music store,




and buy an old used wah-wah pedal. Tear out all the elec-
tronics, put in a 470K pot, and run it to one of the A/D
inputs. Presto, vou’ve got a wah-wah pedal for your
computer . . . or a volume pedal, or a tremolo pedal, etc.
Like I said, isn’t software wonderful?

The A/D inputs are scanned about once every half a mil-
lisecond, so it’s possible that they could be used to listen
to an external sound and compute its pitch. Then SID
could play or sing along with you.

Technical Details

Originally I was going to title this section “Bugs” or
“Criticisms”, but really, this chip is so wonderful that I
couldn’t bring myself to use such derogatory language.
However, there are one or two things that I just couldn’t
resist pointing out.

Most of the control registers are “write-only,” meaning
that you can POKE things into them, but you can’t
PEEK at them to find out what their current settings are.
So you may need to store their values in a table, and have
your program update the table whenever it changes one
of the registers.

If you’ve used some other synthesizers, you may notice
that SIDs filter effects are not quite as intense as you
expected. This is because SID’s filter has a 12 dB per
octave roll-off, whereas most synthesizers have 24 dB per

octave. However, you can always set two SIDs, and run
one into the other through the external input. It’ll still
cost a heck of a lot less than a new Korg or MiniMoog.

Although SID has a master volume control, it does not
have controls that let you set one voice louder or quieter
than the others. This could be a problem if you’re trying
to play a fairly complex piece of music with a lot of vari-
ety between the voices. In a pinch, you could write a pro-
gram to rapidly switch a voice’s Gate signal on and off,
so that the volume hovered around some intermediate
level.

In summary, my hat is off to Commodore for producing
a chip that turns a home computer into a real synthesizer.
The musical world is bound to be rocked by this exciting
new development. Does anyone out there want to buy a
used Korg?

Kent Multer (P. O. Box 732, W. Acton, MA 01720) wrote
his first computer game in 1970, at the age of 14. He later
attended Worcester (Mass.) Polytechnic Institute, where
he did his first experiments with computer music. He is
now a free-lance author and programmer. C
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Programmers Refere

A ;
Commodore 64 ReGulde for

A 486 page PROCRAMMERS
REFERENCE GUIDE has b%i{nb releas
for the COMMODORE 64. The maw-eld
retails at $19.95 in the US.A. and nlrJd ides
the user with what could well he ths r(r)1w%ic‘S
comprehensive reference source availab(l)zt
on any 'personal computer today. It in¢lydes
everything from MOS Technoloéy chip %
;peglﬁcations to memory maps and is an
indication of the increased importance
Commodore has been placing on user
documentation.

Each section of the book was written,
hefore editing, by the Commodore expert
who worked most extensively in that area.
It was then tested at nearly 20 different
Beta sites for accuracy and understandabili-
ty. The informaton provided is repeated on
two different levels, one for the novice and
one for the expert, with all sections color
highlighted for casy reading.

This Reference Guide is the first in a
series of manuals being prepared for users
of the popular COMMODORE 64 com-
puter. Other titles planned for release In
carly 1983 are: MAKING MUSIC ON THE
COMMODORE 64, CP/M FOR THE COM-
MODORE 64, and INTRODUCTION TO
BASIC PROGRAMMING.

In addition to distribution through Com-
modore dealers and retailers the Reference
Guide will be distributed through book-
stores via an agreement with the Howard
Sam's book publishing company.

Released at the C.E.S. show was a 12
page catalog of software offerings for the
Commodore 64. This catalog represents a
comprehensive range of programs planned
at the time of the development of the 64
and coordinated via Commodore companies

Extensive Sofiware for the
Commodore 64

with software houses worldwide. This switt
coordination on an international basis
could only be done by a company like
Commodore International.

In addition to products developed in the
U.S.A. major contributions came from the
U.K.. particularly in the business and pro-
gramming aid areas, and from Japan in the
games field. A large number of “public do-
main’ educational programs were put to-
gether in Canada. Where appropriate, thege
programs will be offered for sale on g
worldwide basis through Commodore ¢om.
panies and distributors who will make any
necessary translations required by locyl
market conditions.

The range of software has been
classified into seven major sectors of
interest. A few of the programs were pyt
on sale in the first quarter of 1983 whjle
most of the balance of more complex
programs have been undergoing final
testing for release during the second
quarter of 1983.

Business Aids

EasyCalc

@ One of the largest electronic
worksheets available.

® Selective row reporting and printing,

@ Instant “what if” type calculations,

® Integration of spreadsheets, from djgk
to memory, allows summation and
consolidation of different size and
type matrices.

EasyFile

EASYFILE is a database product that
allows the user to define the data he
wishes to keep track of, how it looks on
the screen, and the ability to enter and
retrieve that data with editing and
selective criteria.

® Simple instructions and “on line” help
functions.

® Individual field editing on entry to
prevent bad data from being entered
into the system.

@ Ability to add, change, delete, report
on and search for the data in any
manner required.

® The program is memory resident, so
the entire disk is free for data.

® Sorting of the data may be
accomplished with up to eight levels of
dependence.
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EasyMail

A fully featured name and address
program for the serious user that
requires a complete name address
system for a small business, club or
organisation.

® Allowance of entry/change/deletion of
a name and address by number or
name.

® One or two abreast address labels.

® A complete printout of the system is
possible showing all information.

® The capability to search and sort any
field for creating a special list or
mailings.

® A “help” function that is available at
all times.

EasyPlot

@ Full page printing of charts and
graphs.

® Integration up to eighty data points
directly.

@ Will plot up to four data series at a
time, depending on the type of plot
required.

EasySchedule

® The ability to tailor certain areas of
the program to your specific
scheduling needs.

@ Input of data in easy logical steps.

® Day, Week, Month, and Year at a
glance lets you see the scheduled
items by time slots.

® The ZOOM option lets you zero in on
smaller and smaller time slots.

@ Organization of data by priorities.

EasyScript

In concept Easyscript is very similar to
Zardax, one of the Apple’s more popular
wordprocessors.

@ Screen text width from 40 to 240
columns.

@ Supports non-Commodore printers.

® Total and complete cursor movement.

@ Function keys for frequently used
options.

@ Vertical and horizontal tabs.

@ Range selection for text movement
options.

@ Search and replace.

@ QOutput to printer, disk, “fill” files as
well as video for checking formatting.

® Scroll left, right, up and down.

@ Supports user defined characters.

@ Underline, bold, shadow, super/subscript,
on supported printers.

® Right margin justification or
alignment.

EasySpell

Do you ever misspell words? Wouldn't it
be nice if you had a computerised
spelling checker that automatically
corrected your errors, counted the words
in a manuscript or contract? Wouldn't it
be nice if the spelling checker had a
20,000 word spelling dictionary built in,
and was totally compatible with your
wordprocessor? What if you could add
your own “frequently misspelled words”
to the dictionary? That's EASYSPELL
64! This ingenious disk—based program is
designed to work with your
EASYSCRIPT 64 wordprocessor. As
soon as you use it, you'll say, “What a
terrific idea!”

EasyStock

EASYSTOCK is a comprehensive stock
control system created specifically for
retailers and smaller businesses. The
reason it's “EASY” is because you don’t
have to be a computer expert to set up
and operate the system. Simply enter
your stock records and store the
information on convenient floppy
diskettes. Items include stock
description, location, reorder level, tax
rate, profit margin and cumulative/pur-
chase totals, to name a few. Also
generates printed reports on stock levels,
stock movement, sales returns (weekly or
annual basis), stock-taking lists,
valuation reports and more.

Word/Name Machine

This product is our most easy—to—
understand word processing product, and
is designed as an entry level product for
the home. It is perfect to jot down a note
to the kids, letters to friends and so on.

® Simple, easy to understand menu
operations.

® Allows overtype, insert and delete of
text in an easy to understand “building
block” approach.

® Three print formats, draft, informal
and formal.

® Will generate personalised form letters
via a link to Commodore Name
Machine, its companion program.

® Simple creation of a name and address
list.

® Prompts are given for Last, First,
Title, Organization, Address, State and
Zip, Telephone and Category.

® Can generate a Name and Address fi_le
to be used in form letter processing in
the Word Machine.

® Can select names and addresses by
category.

Learning Aids

Introduction To Basic—
Parts I And I

By the time you’re done with this two—
part self-teaching course, you'll be
writing advanced programs like an
expert! Just LOAD the cassette tapes
and follow the word books. The course is
divided into individual units each of
which covers one aspect of BASIC
programming. Two cassette tapes in each
Part provide sample programs, and
questionnaires are also included. This
time—tested programming course has
become a “classic” in the United
Kingdom where it was developed, and
the VIC-20 version is a best-seller in
Australia and the United States.

Gortek .
and the Microchips

Can you help GORTEK stop the
Zitrons! This delightful and unique
concept in teaching young people to
program combines a space adventure
story with lessons in BASIC
programming. The first lesson consists of
2 tape cassettes and a colorful glossy
instruction book which reads like a comic
book while teaching the fundamentals of
BASIC programming. The book includes
full color instruction, large easy—to-read
type and is written so it may be read by
older children... or used by younger
children with parental assistance. The
combination of computer lessons and
storybook format makes GORTEK a fun
experience for adults as well as children.

Programming Aids
Assembler 64

@ Allows the experienced user to write
software in assembly language.

@ Allows the total extraction of the
machine power and function while
developing applications that run at
maximum speed.

® The package contains the assembler
itself, two machine code monitors,
editor, DOS wedge, and two loaders.

l
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Logo

Commodore has contracted with the
original authors of this favorite graphics
language to put it in on the Commodore
64. The adaption will be complete and
similar to the Apple LOGO by Terrapin,
plus extensions that really show off the
power of the sprite graphics on our
machine.

® Graphics definition and movement.

® Text display.

® Multi-level graphic character display.

® Easy-to-use instructions. Uses the
Commodore defined keyboard for
screen editing.

Pilot

® All the features defined as “Common
Pilot”.

® Interfaces for Video disk/tape players
to help get into the industrial
education market.

® Because the adaption is based around
Common Pilot, certain lessons that are
already in the field may be modified to
run under our PILOT with little
change.

Pet Emulator

An emulator that will allow a high level
of existing BASIC PET (2001) software
to be executed on the Commodore 64.

® The ability to recapture the
tremendous amount of software that
has been generated on the PET
product, especially in the educational
area.

® Effective translation of an existing
program commands to run on a
Commodore 64 as if it were written
for it.

The effort to create this emulator
displays our intention to have everyone
benefit from existing software. The
Commodore 64 is a quantum leap ahead
of the PET in design and function, but
we will not ignore the existing software
base.

Simon’s Basic

It's called “SIMON’S BASIC” because it

was developed by a programmer named
SIMON who wanted to add 114 extra
commands to BASIC... so he did.
Commodore put it on a cartridge and
now you can take advantage of four
complete GROUPS of commands: HIGH
RESOLUTION (to draw shapes on the
screen), STRUCTURED PROGRAMM-
ING (to write more legible BASIC code),
MUSIC COMMANDS (for musical
composition), and PROGRAMMING
AIDS for easy program writing and
editing. Examples include IF... THEN...
ELSE, REPEAT... UNTIL, LOOP...
EXIT... to name a few. AUTO gives you
automatic line numbering. KEY makes it
easy to define function keys. If you're a
programmer, you're going to love
SIMON’S BASIC!

Art and Music
Series

Music Machine

Use the sound capabilities of the
Commodore 64 and turn your computer
keyboard into a musical keyboard.
Create special effects, waveforms,
percussion, octaves and pitches.

Music Composer

Compose a song, play a song, load the
song and save the song. Turn your
Commodore 64 into a piano keyboard,
choose your instrument and play your
song.

Meta Music

A music tutorial that allows the nq
as well as the serious composer, to
create music on the Commodore 64

Vice,

@ Displays all phases of the computer’s
sound capabilities in detail.

® Demonstrates examples of tempo,
harmony, and composition and
examines them from the programmer’s
point of view, as well as practical
useage.

® Is disk and RS 232 printer
compatible.

® Has two modes of operation: SCORE,
and PLAY.

® Will implement various music
education processes (e.g. note and
interval identification, sight singing
melody recognition, rhythm traininé
and elementary timbre identificatior;_
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UMI sfre. . .ld of choices

A World of Fun! They're hot! They're new! The
exceptional graphics and challenging play of UMl's
games have made United Microware the leader in

arcade-quality recreational software.

A World of Help! UMI has created programs to
help professionals and homeowners “take care of
business.” UMI can make your life a little easier
with word processing, information storage, finan-
cial management, hobbyist programs, utilities and
communication programs — all with easy-to-

understand instructions.

on your selection. If y

products store.

settes or UMI's own durable cartridges, depending

an easier way to manage your personal business,
look to UMI . . . the leader you can trust. UMI
products are available at your favorite computer

CHANE  CARTRIDGE
L "

UMWY [

ou're looking for fun, or for

A World of Choices! All programs cOme on cas-

. . g \\‘ |
Available from all fine
microcomputer stores APPROVED SOFTWARE
and at Dick Smith Stores.
SEIAGINEL KIS S
Harris Street. Ultimo. NSW 2007
li./ Telephone 212 1411 @

Contact Imagineering for your nearest
microcomputer dealer

NAME

ADDRESS

PROGRAMME NAME

PPCB1488APCE
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Software Reviews

VIC TEXT REVIEW

VIC Text is a new product produced by
The Microcomputer House for the VIC
20. The VIC Text cartridge also contains
an 8K of extra RAM, meaning that the
editor can still be used effectively on an
unexpanded VIC. The general
impressions that VIC text gave were very
good.

by Dirk Williams

VIC Text is a wordprocessor like editor
that can be used for editing text files,
programs, etc. It contains a full
complement of functions including global
search and replace, block move, delete,
making it a very powerful package. The
editor is full screen editor from which
any part of the text may be viewed — like
a window. Text may be stored on tape or
disk, printed with left hand justification,
if required.

Operation is fairly simple once one gets
used to the many control codes
(accessed by pressing the STOP key and
then the key of the function you want)
and “ESC” functions. There is a
comprehensive error reporting system
which eases operator mistakes.
Unfortunately the package lacks user
friendliness —however, considering the
number of features they have put in a
small package, who's complaining?

28 Vol. 3 Issue 2 Commodore Magazine




The system is provided with a
comprehensive manual. I feel that the
manual would be vastly improved with
the addition of a few examples.

Overall an excellent package, well worth
considering. Any further enquiries should
be directed to:

The Microcomputer House,
Telephone: (02) 698 70786.

ACME SOFTWARE

Mr Joel Gotlib of Edible Electronics in
Melbourne has just started a software
company aimed at the VIC 20. It is
believed that he has a number of
creative programmers. With a company
name like ACME how can it fail.

We were lucky enough to get some of the
first copies of the present range. The
three packages we were given to look at
were VIC DERBY, VIC VOICE, VIC
SENTINEL and LOCOMOTION. Both
of these packages require either an 8K
or 16K memory expansion cartridge. The
cassettes are produced in similar
packaging to the Commodore games
cartridges. The whole package looks neat
and tidy. Joel seems to be very keen to
promote the fact that all the software is
produced in Australia, because the
message “AN AUSTRALIAN PRODUCT”
is plastered all over the packaging.

Something that I thought was very
interesting was the wording of warranty.
It states very clearly that the product is
warranted against malfunction due to
faulty materials or workmanship for 90
days from date of purchase. This should
avoid the situation of buying the
software and finding that it does not
work once it is at home.

VIC DERBY

I do not know if you have ever seen the
Ye Old game of Horse Races on the
CBM, where little figures run across the
screen that represent horses. Anyway
VIC DERBY is very similar. What the
program does is to allow one to place
bets on the horses before they run. The
horses have allocated to them a
probability figure which corresponds to
the chance of that horse winning.

The game will handle up to 8 players,
but does not have the facility to have 0
players so that it plays by itself, drat.
Despite this fact the game is very
entertaining, Betting is quite straight
forward, you have the option of betting
“each way” or “to win”’ or for “a place”.
Money will then be paid out on that
basis.

LOCOMOTION

This is one of the most interesting VIC
games I have seen for some time. The
concept of the game is really what makes
the game so good.

The object of the game is to keep an
ever increasing number of trains in play.
A railway network is displayed on the
screen, the interweaved lines are
connected by points. By pressing a
number — which corresponds to a
particular point — it is possible to change
the line to which the point is connected.

By arranging all the points one can
construct a loop for the trains to flow
along. This is fine until a train going in
the opposite direction to your loop is
introduced. This then forces the system

to be reorganised. Once a full
complement of trains are going it
becomes quite a feat to contain all the
trains.

P.S. The sound effects on this game are
very amusing.

VIC VOICE

An excellent package for the
experimenter and programmer. It allows
the VIC to “play” music and voice
through its standard sound channels.
Sound can be stored in the memory and
inputted via the Commodore Datasette
in record mode — this digitizes the sound
input and allows playback at a later date
from the memory. In cue mode, the VIC
interprets and plays sound from the
datasette — through its sound channels
without storing in the memory. The code
is also designed so that programmers can
utilize its playback in their own programs
—to add a voice perhaps. All over, a good
program. Although the sound produced
was generally a bit poor but easily
understandable.

Well done Acme.

SENTINELS

This program has a good presentation
and screen effects, however tends to
become a bit tedious after a while. While
it is an ideal game for youngsters — it
would soon bore adults. This program
would be vastly improved if the “path”
upon which you must travel, avoiding
sentinels, were wider and the sentinels
followed you in higher levels of play.
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Record

Second Quarter Results

Mr. Irving Gould, Chairman of the Board COMMODORE INTERNATIONAL LIMITED
of Commodore International Limited an- AND SUBSIDIARIES
nounced on January 25 that Commodore CONDENSED STATEMENT OF OPERATIONS
had achieved record sales, net income and $(000)
earnings per share for the second quarter (unaudited)
and six month period ended December 31. Three Months Ended  Six Months Ended
1982 December 31, December 31,

In commenting upon these results, Mr. 1982 1981 1982 1981
Gould stated that “Commodore’s record i 3
results in the second quarter and six month ~ Net Sales Sl7(>,:241 $70,056 $279,571 $124,206
period resulted from continuing very strong Income from Operations 29"}1/:‘ 11,065 46,1‘41_4 20,675
sales of Commodore’s microcomputer sys- Provision for Income Taxes 6,345 2,300 _ 9,825 4,090
tems to the business. educational, personal, Income before Extraordinary Item 22,969 9305 36,319 16,585
and home markets."” Extraordinary Item (A) 2,080 — 3,680 300

Mr. Gould went on to say that “Com- Net Income $ 25,049 $ 9305 $ 39,999 $ 16,885
modore expects to start shipping its new L T

$795 COMMODORE 128 (P500 series) per-  Earnings Per Share (B)

sonal computer to its dealer network this @e“”e E.xtraordlnary Iy g 1[;2 W 2;2 5 183
quarter, while its new B700 and BX700 Extraordinary Item (A) 22 — 2 :
small business microcomputers would com- Net Income Per Share $ 1.63 $ 61 2.60 $ 1.10
mence shipment during the final quarter of Average common shares and common
fiscal 1983 which ends June 30th. Both the share equivalents 15,408,000 15,352,000 15,384,000 15,402,000
B700 and BX700 microcomputers will be
priced substantially below any other small (A) Represents tax loss carryforward benefit.
business microcomputers with comparable (B) 1982 per share amounts have been restated to reflect a 3-for-2 stock split in 1982.
features now on the market and will be
e G Commodore Intemational Reports Record
dealers in the United States and abroad.” 2 -

“In addition,” Mr. Gould noted, "Com- Second Quarter Financial Results
modore will also begin shipping its brand
new 64K portable color computer in ap- GROWTH CHARTS
proximately 120 days, this being a brand
new market opportunity for Commodore." KEY l:] NET INCOME - SALES

Mr. Gould concluded by stating that 3001

“with the current strong demand for our
small business, educational, personal, and
home computers, fiscal 1983, which ends in

five months, should result in our sales, net 200
income and earnings per share being sig-
nificantly ahead of the record results we
reported in fiscal 1982." 100+
0 V—j

g 1981 1982 1981 1982
LATEST 3 MONTHS FIRST 6 MONTHS
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% Discounts™
* Exchange Commodore

Cartridge Service
* Membership
Specials

/ -

AU

TUMN VIC CENTRE

YOU DON'T HAVE TO BE A CLUB MEMBER
TO GET THE MOST EXPANSIVE CATALOGUE
OF COMMODORE VIC & C64

SOFTWARE & HARDWARE AVAILABLE

Lty

CAT.

IN AUSTRALIA
~ BUTIT PAYS.

THE CLUB
The VIC CENTRE COMPUTER CLUB APPLICATION
CW Electronics 416 Logan Road, Stones Corner, Q'ld.
P.O. Box 274 Sunnybank Q’ld 4109

PHONE: js..4 sy wir - s bl b oo i et ot
Membership Fee $55.00/$30.00

Pay by Bankcard/
Bankcard No: .

Expiry Date:
Pay by Cheque/Money Order

Cartridge Title required:
(VIC-20 only at this stage)

Alternative

Signature:(Member
andiCardEIOIACE) - - - sioi fsihsstsmiiiare o % « e oisiagto s o o1s%s

* CLUB MEMBER BONUS;
MEMBERSHIP DISCOUNT: For every one dollar spent with the VIC Centre you will receive a
credit certificate for 12 cents against future purchases e.g. Commodore 64 $699 gives Credit Certificate of $83.88, etc.
This does not apply to orders below $50, Club Specials, items purchased using Credit Certificates, or on trade-ins.

G COMMmodare

M=

€z commad

INCLUDES COMMODORE'S OWN
AND LATEST VIC 20 & C64
RETAIL PRICE LISTS

RECEIPT & RULES

CONDITIONS OF MEMBERSHIP:
(1) Membership fee of $55.00 (incl.first Commodore cartridge)
Non-cartridge member $30.00, both renewable annually. $10.
(2) Reduced membership rates are available with additional
cartridges purchased at the time of making membership application.
(3) Exchange of Cartridges allowed at the rate of $7.00 at time
of exchange. (+ $1 certified postage if applicable ).
(4) The variety and number of cartridges available for exchange
will be controlled by The VIC Centre.
(5) All Cartridges returned for exchange must be working and
undamaged.
(5A) A service charge will be incurred on all repairable
cartridges.
(6) Packaging and instructional material must be returned with
the cartridge and in good condition.
(7) The cartridge retuned must be the same cartridge borrowed.
(8) MAXIMUM time exchange is 1 calendar month, after this
time the cartridge is unreturnable and deemed the property of the
member.

Date: / /1983.
SIGNATURES:(Client) .. .. oovvvineiiiiiii e

(THe VIE GERETE). . «eivie s v oo s s tiesmiatiant s sioimisinios a8 saieia s

NOTE: The signing of this form indicates agreement to the rules
of membership.
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AARDVARK (usa)

Adventure games for the VIC-20
16K expansion required

Available soon for the Commodore-64

come with listings and, as they are in BASIC, you can modify them yourself.

EARTHQUAKE BY ANDERSON & RODGER OLSEN

A second kids adventure. You are trapped in a shopping centre during an
earthquake. There is a way out, but you need help. To save yourself, you have to be
a hero and save others first. Authors note to players — This one feels good. Not only
IS it designed for the younger set (see note in Haunted House), but it also plays
nicely. Instead of killing, you have to save lives to win this one. The player must
help others first if he/she is to survive.

QUEST BY BOB RETELLE & RODGER OLSEN

This is different from all the other games of ADVENTURE!! It is played on a
computer generated map of Alesia. You lead a small band of adventurers on
mission to conquer the Citadel of Moorlock. You have to build an army and then arm
and feed them by combat, bargaining, exploration of ruins and temples, and
outright banditry. The game takes 2 to 5 hours to play and is different each time.
This is the most popular game we have ever published.

PYRAMID BY RODGER OLSEN

This is one of our toughest Adventures. Average time through the Pyramid is 50 to
79 hours. The old boys who built this Pyramid did not mean for it to be ransacked
by people like you.

Authors note to players - This is a very entertaining and very tough Adventure. |
left clues everywhere but came up with some ingenious problems. This one has
Captivated people so much that | get calls daily from as far as New Zealand and

France from bleary eyed people who are stuck in the Pyramid and desperate for
more clues

ADVENTURES are interactive fantasies. It's like reading an exciting book, except that you're one of the
chqracters You explore a new world as you try to think or fight your way out of a jam. You give the computer
plain English commands such as “look in coffin” and “light the torch” and it carries out your bidding.
Each ADVENTURE normally takes from 15 to 30 hours to play, spread out over several days. If the FDA
ever catches us, we are going to have to add a warning label. These are definitely addictive!!!

These ADVENTURES are in BASIC — but they are full featured, full plotted, fast action adventures. They

$ 20.00

$ 20.00

$ 20.00

MORE ADVENTURES!

MARS BY RODGER OLSEN

Your ship crashed on the Red planet and you have to
get home. You will have to explore a Martain City, repair
your ship, and deal with possibly hostile aliens to get
home again. Authors note to players — This is highly
recommended as afirstadventure. Itisin noway simple
playing time normally runs from 30 to 50 hours-butitis
constructed in a more “open” manner to let you try out
adventuring and getusedto the game before you hitthe
really tough problems. $ 20.00

CIRCLE WORLD BY BOB ANDERSON
Thealienculture hasbuilta huge world in the shape ofa
ring circling their sun. They left behind some strange
creatures and a lot of advanced technology.
Unfortunately, the world is headed for destruction and it
is your job to save it before it plunges into the sun!!
Editors note to players - In keeping with the large scale
of Circle world, the authorwrote a very large adventure.
It has a lot of rooms and a lot of objects in them. Itis a
very convoluted, very complex adventure. One of our
largest. $ 20.00
DERELICT BY R. OLSEN & B. ANDERSON

For Wealth and Glory you have to ransack a thousand
year old space ship. You'll have to learn to speak their
language and operate the machinery they left behind.
The hardest problem of all is to live through it Authors
note to players-This adventure is the new winnerin the
“toughest Adventure at Aardvark Sweepstakes”. Oyr
most difficult problem in writing this adventure wags to
keep it logical and realistic. There are no irrationaltraps
and sudden senseless deaths in Derelict This ship wag
designed to be perfectly safe for it's builders. [t just
happens to be deadly to alien invaders like

you $ 20.00

VAMPIRE CASTLE BY MIKE BASSMAN
This isa contest between you and OLD DRAC-and it's
getting a little dark outside!l! $ 20.00

HAUNTED HOUSE BY BOB ANDERSON

This one is for the kids. The house has ghosts, goblins,
vampires and treasures - and problems designed for
the 8 to 13 years old. This is a real adventure and does
require some thinking and problem solving-but only for
kids. Authors note to players— This one was fun to write.
The vocabulary and characters were designed for
younger players and lots of things happen when they
give the computer commands. This one teaches logical
thought, mapping skills, and creativity while keeping

their interest $ 20.00
INTERCEPTOR MICRO’S (UK)
FROG

An amazing version of Frogger in the unexpanded VIC-
20. With driving turtles and plenty of vehicles to run you
down Fastactionandhigh resolutiongraphics $ 18.00

PUCKMAN - MACHINE CODE

The old favourite back again. Joystick or keyboard
control. Fast action. High resolution colour graphics on
the unexpanded VIC 20 $ 18.00

GALAXZIONS - MACHINE CODE
This isthe mostamazing game ever seen on the VIC-20.
Galaxzions swarming in attack formation to destroy
your planet The nearest program to the real arcade
game for the unexpanded VIC-20 $ 18.00
WORDHANGER
A highly educational hangman game with vocabulary
and 2 player or play against the computer option

$ 18.00
VIC BOMBER
An extremely fast action Bomber game for the VIC-20.
With high resolution colour graphics. Flatten the enemy

city before it's too late. $ 18.00
STACK (UK)

LIGHT PEN

plus 1 game additional games available $ 70.00
ANALOGUE JOYSTICK $ 40.00

Q’ In conjunction
% % with CW Electronics
% \ 415 Logan Road.

Q’% Stones Corner Brisbane
% 4120 P.O. Box 274 Sunnybank

Q'ld 4109. Australia

&
\\Q’ Tele: (07) 397 0808 397 0888

Telex: AA40811

The Vic Centre Computer Club



R1] SPRITE-AID for the COMMODORE-64
HiR Multicol hi thi
IRes or Multicolour graphic were never this

fiiifiii}}) ABACUS SOFTWARE (USA) casy 2124 c0lEass
27.00 disk

ALL ABACUS software is available on DISK or CASSETTE and most also include demonstration programmes. SYNTHY-84 e

A d Music and Sound-Synthesizer for COMMODORE-

SCREEN-GRAPHICS-64 - Super graphics for the COMMODORE-64 Here's the 64. $ 33.00 cass
36.00 disk

finest graphics software for your COMMODORE-64. SCREEN-GRAPHICS-64 gives
you High Resolution, Multicolour and Sprite graphics all in one package! You get320
x 200 points in High Resolution mode, 160 x 200 in Multicolour and Sprite Graphics
in either HiRes or Multicolour modes. This is the most powerful package for the

SKIER-64 for the Commodore 64

Test your skill on the slopes with SKIER-64, a fast
moving game for your CBM-64. This arcade-quality
game requires good hand-eye coordination for you to
score high. And you can play without even getting cold

in th 2 H s
COMMODORE-64 yet developed. SCREEN-GRAPHICS-64 gives you two screens - A 3 27.00 aek
one for normal text and the other for graphics displays. You can switch backandforth | Brragy - o the VIC-20, COMMODORE64 or

Now you can use your VIC-20, CBM-64 or PET/CBM to
plan and track your personal budget for the year with
our visual planner BUDGETEER. Its features are
surprisingly wide including bar chart and printout
options

between the two screens in either command mode or from another program control
mode. And you can mix both HiRes and Multicolour and Sprites on the same
screen. $28 cass

CHART-

$31 disk

QUICK CHART for the VIC-20 and Commodore-64 -
QUICK-CHART is a tool for creating bar charts on either
your VIC-20 or COMMODORE-64 (VIC-20 requires 8K
expansion). It is designed to give you presentation
quality charts from the data that you enter at the
keyboard. QUICK-CHART is menu-driven which makes it
very easy to use. QUICK-CHART prompts you for data
and then edits the data you enter against your minimum
and maximum values. It does automatic scaling and if
Yyou wish to create monthly bar charts it does automatic
prompting. Whats more is that you can save up to 10
charts onto either cassette or disk (3 charts with the VIC-
20) so that you can later recall them for
redisplay. $ 24.00 cass

$ 27.00 disk

PIPER-The Music Machine for your VIC-20 or PET/CBM micro PIPER is an exciting
way to turn your VIC or PET/CBM micro into a music machine. PIPER lets you

compose, conduct and play your own musical scores with ease. And you'll be amazed
at the speed with which you can enter your music using PIPER. PIPER works on the
VIC-20 and PET/CBM micros, including the 8032.

$ 24.00 cass
$ 27.00 disk
HIRES/MULTICOLOUR GRAPHICS for the VIC-20 -
The VIC has two additional graphic display modes
available for anyone to use. Here's a package that gives
you immediate access to these impressive VIC features.
The HIRES/MULTICOLOUR GRAPHICS utilities make it
simple and inexpensive to add these graphic display
capabilities to your VIC. And best of all they require no
additional memory. Without any additional hardware the
high resolution utility provides a display area of 104 x
152 plot positions. You can draw and or erase points,
lines, rectangles or write text onto the HiRes screen. The
multicolour utility offers 52 x 76 plot positions in multiple
colours. $ 24.00 cass
$ 27.00 disk

WE HAVE NEW
C64 PROGRAMMES

COMING IN
ALL THE TIME

ASK ABOUT ANY SPECIFIC PET/CBM
SOFTWARE OR HARDWARE
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BUDGETEER requires a VIC with a 3K 8K or 16K
memory expander, a PET/CBM with at least 8K of
memory or a COMMODORE-64. $ 24.00 cass
$ 27.00 disk
CRIBBAGE for the VIC-20 or COMMODORE-64
Another fine game to run on your VIC-20 or CBM-64.
This isthe same classic card game that has been played
for many years. Your computer does the dealing and

scoring — quickly and accurately. $ 24.00 cass
$ 27.00 disk
TINY BASIC COMPILER for the VIC-20, CBM-64 or

PET/CBM
Here's a useful and educational tool forusers. The TINY
BASIC COMPILER brings you the high-speed
advantages of a compiled language at a very modest
cost If you want to gain the advantages of a compiled
language, learn more about the workings of compilers
or delve into the VIC-20, CBM-64 or PET/CBM's
firmware, then try our TINY BASIC COMPILER. For the
VIC-20 with a 3K 8K or 16K memory expander; for
PET/CBM with OLD, NEW or4.0 ROMS or 8032; for the
COMMODORE-64. $ 24.00 cass
$ 27.00 disk
GRAPHVICS super graphics for the VIC-20
You must have heard about the High Resolution and
Multicolour graphics that are built into each and every
VIC. HiRes gives you 152 x 160 points and Multicolour
76 x 80 right on your VIC's screen. Now you can utilise
both with the most versatile graphics package yet
available for the VIC. GRAPHVICS gives you 2 screens,
one for normal text and one for graphic displays. The
function keys allow you to switch back and forth
between the two screens. On the GRAPHVICS screen
you have control over 24,000 individual points! And you
can mix both HiRes and Muiticolourmodes on the same
screen to create spectacular graphic pictures on a
$299 computer. $ 28.50 cass
$ 31.50 disk

VIGIL for the VIC-20 or PET/CBM
Includes nine games. VIGIL stands for Video Interactive
Game Interpretive Language. Vigil is a simple, new
language for writing game and graphics programmes
for your VIC or PET micro. Vigil brings you more than 60
powerful commands for manipulating graphics figures
in double density on your VIC or PET screen. Complete
with manual /t requires a 3K 8K or 16K memory
expander on the VIC 20. $ 33.00 cass
38.00C disk
JOYSTICK PAINTER for the VIC-20
Here's one of the easiest ways yet to become an artist.
VIC JOYSTICK PAINTER places a paintbrush in your
hand. Use your joystick to draw pictures, graphs,
figures. $ 24.00 cass
$ 27.00 disk
I-CHING the Fortune Teller for the VIC-20
I-CHING is one of the oldest and most revered of
fortune tellers. Now you can delve into your future with
this colourful version of I-CHING based on ancient
Oriental philosophy. The beauty of I-CHING is that you
can go as far into it as feels comfortable. I-CHING
comes as a complete package: the cassette program
(or disk) with living colour and sound; the users
introductory manual to get you started; and a 275+
page book to guide you through the hexagramsand Yin
and Yang lines
Requires either8K or 16 Kexpansion.

TINY PILOT

$ 28.50cass
$ 31.50 disk

PILOT stands for Programmed Inquiry Learning or
Teaching.

PILOT is an easy to learn language in which to program
computer aided instruction lessons. Our version of
TINY PILOT is so simple to use that you'll be writing your
first program in minutes.

$ 24.00 cass
$ 27.00 disk

JOIN THE CLUB

* Exchange cartridge service

* Bonus discounts from the
VIC CENTRE CATALOGUE
* Club member specials




ROME SOFTWARE (UK) 3

MARTIAN RAIDER- Skim as close as you dare to the

P g surface of the planet, devastating the Martian cities,
= destroying ammunition dumps (gaining more time),

shooting down the ground to air missiles and U.F.O’s,

dodging or blasting meteorites. $ 19.00

AR A
SEAINVASION -Fight off the attacking sea creatures BABA &
. as long as you can. Shoot the whale for a surprise N
score. Watch out for the crabs, starfish and

octupi. # $ 19.00 t &A.&/
¢ ]

SHARK ATTACK - You are in shark infested waters -
, =
|

oOO#>

# your only protection an atomic net which you trail
behind you- protecting yourself and ensnaring sharks

o X — careful of the octupi! $ 19.00
SPACE ATTACK - You are the pilot of an intergalactic R
battleship, fight your way through waves of alien 69\9 A <>
fighters. $ 19.00 HFCA
MIND TWISTERS - Four games to stretch your brain. N $ 19.00

=
@~
= ®

PIXEL (UK)

HARVESTER - unexpanded VIC — A cut throat strategy game to reap valuable
Boosterspice around the planet Delta. HiRes graphics and lots of fun for two to
four players. $ 18.00

BRAINSTORM - A battle of wits as you try to get three human explorers across a
river of goo with three alien lifeforms that can literally blow your mind! $ 18.00

MOONS OF JUPITER - Send out your fighters from
the mother ship to blast a way through the moons of
Jupiter-look outforthe U.F.O.’sand Grologs. Requires
3, 8, 16 or Super Expander (3K) $ 19.00

PIXEL POWER - To create user definable characters and save them with your
own programmes. 8k expansion $ 18.00
ENCOUNTER - Would you know what to do if you encountered extra-terrestial
beings? In this exciting adventure , you are abducted by aliens and the space

invaders play YOU! 16K expansion. $ 18.00

STARQUEST- A voyage of discovery and adventure in
the cosmos. With the help of your onboard computer,
you seek a habitable planet amidst the perils of deep
space. 16K expansion. $ 18.00

ZOR - Two mighty robots are designed for one
purpose - to fight to the death. In the style of a
mediaeval dual, you must do battle with the ‘Champion
of Zor to save the planet Earth. 16K
expansion.

SUBSPACE STRIKER -It
comes from out of nowhere
and then vanishes back
into the ether. With your
deadly antimat torpedos,
you unleash havoc in the
Federation’'s spacelanes!
16K expansion. $ 18.00

TRADER - Actual 3 x 16K parts to this program. It is hard enough to look at an
amorphus hydrosilicon blob from PSI, never mind swing a deal with one, but when
they ask to pick your brains. 16 K expansion. $ 18.00

$ 18.00

(MRMICRO [*3" I

GREAT BALLOON RACE

Graphics Game for keyboard orjoystick
MYSTERIOUS ISLAND
Recommended multi-tape adventure game for
keyboard or joystick - needs 16K $ 19.00
VIC VALUE NO 1

Keyboard or joystick — four games — Helicopter
Lander, Dragon, Hunter, Alien Pilot $ 19.00
RAYFLECTION & MICROMIND

One game involves firing out rays to find the atoms,
other is a variant of ‘Mastermind'. $ 19.00

RABBIT SOFTWARE (UK) ¢

RAID ON ISRAM (SCRAMBLE)
Raid on Isram is possibly the most challenging game

$ 19.00

ever introduced for the VIC-20. You must guide your
craftthrough many perils to eventuallygettoyourhome
base! $ 17.00
ORBIS

Defend your Uranium Fuel Dump from the invading
“Zylons” by laying “space mines” in their path as they
slipthrough the “energy field” but be careful as you only
have a limited number of mines. $ 17.00
KRELL

Your mission is to defend the poor“Zymwatts” from the
evil “Tharg” which sends “energy bolts” against their
brick defences. You must destroy the“Tharg” before he
kills all the “Zymwatts” which is not so easy as to get at
the dreaded “Tharg” you must fend off his
guardians.

UMI GAMES (USA)

SPIDERS OF MARS

Space battle. Protect your homeland against the
Saturnian Bats and the Jovian Hornets. $ 54.95
cart

METEOR RUN

Conquer planet Aldebaran, fight the aliens on the way
and negotiate the deadly meteor fields. $ 54.95
cart

AMOK

You are trapped in Amok, a deserted space station, try
to find your way out but look out for the deadly
robots. $ 39.95 cart$ 16.00 cass

CREATIVE SOFTWARE (USA)

$ 17.00

coming soon

Serpentine $ 55.00 cart
Astroblitz $ 55.00 cart
Trashman $ 55.00 cart
Terraguard $ 55.00 cart
Videomania $ 55.00 cart
Choplifter $ 55.00 cart
Apple Panic $ 55.00 cart
AUTOMATED SIMULATIONS
(USA)

coming soon

Richochet

Datestones of Ryn
Invasion Orion 36.00 cass
Sword at Fargoal 42.00 cass

$ 30.00 cass
$
$
$
Rescue at Ryel : 42.00 cass
$
$

30.00 cass

Crush, Crumble, Chomp 42.00 cass
Monster Maze 55.00 cart

Plattermania 55.00 cart
HES SOFTWARE (USA)
Victrek $ 24.00
Lazer Bltiz $ 24.00
Tank Wars $ 24.00
Concentration A $ 24.00
Dam Bomber $ 24.00
Fuel Pirates LB _Jf-,r, $ 24.00
Pak Bomber (;R, o $ 24.00
LLAMASOFT fﬁ ' WK

! 1

N
ABDUCTOR

A classic new space game! ZAP the swirling alien
hordes before they ram you and abduct your humanoids.
IN MACHINE LANGUAGE REQ. JOYSTICK $17.00
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\
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In conjunction

with CW Electronics
416 Logan Road.
Stones Corner Brisbane
4120 P.O. Box 274
Sunnybank Q'ld 4109.
Australia Tele: (07) 397 0808
397 0888 Telex: AA40811

S
$

The Vic Centre Computer Club
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Many owners of the new Commodore 64 will have access
to a large number of programs written originally for the
PET computer. It is natural for these people to ask
“What is involved in converting these programs so that
they will run on the 64?”. This article will attempt to
detail some of the steps involved and hopefully make the
conversion somewhat easier. I will only be discussing con-
versions involving 2.0 and 4.0 ROM PETs. Those inter-
ested in converting programs from 1.0 ROM PETs
should be able to make the additional changes necessary.

In many cases, a PET program will run immediately on a
64. In some cases, a few minor changes will make the
program workable. In a few cases, major surgery will be
required, and in some instances, unless you are heavily
into machine language, the conversion will be impossible.
The type of conversion required will depend on the
makeup of the original program.

As | said above, some programs will run immediately on
the 64. These programs will be written entirely in BASIC
and will not make use of the commands POKE, PEEK,
WAIT, SYS, and USR. The easiest way to determine if a
program falls in this category is to simply load the pro-
gram into the 64 and run it. If it works, great. Otherwise
read on.

Note: All BASIC programs for the PET will load into the
64 correctly. This may seem surprising since a PET pro-
gram is stored in memory starting at location 1025 while
64 programs normally start at 2049. Such loads are suc-

T, VSRS N

grams for the Commodoré 64

cessful because of a relocation feature incorporated into
the Commodore 64 (and also the VIC 20) computer.
These computers will automatically load a program at the
START OF BASIC (wherever that happens to be), unless
told to do otherwise (see your manual to see how to tell it
to do otherwise).

I should point out that I have had some difficulty loading
programs that were saved on a PET with 1.0 ROMS.
Such programs do list but the first line is usually man-
gled. This can be fixed up by deleting that first line and
retyping it or by a few simple POKEs.

The Simplest Conversion

Of the programs that do require conversion, the simplest
to fix are the ones that do not use the SYS or USR com-
mands. They may use the POKE, PEEK or WAIT com-
mands, but these can usually be fixed up by changing an
appropriate address and possibly a corresponding
numeric value.

For example, POKE 59468,14 is a command frequently
found in PET programs to convert the screen display to
lower case. If this command is executed on the 64, noth-
ing drastic will happen but lower case is definitely not
displayed. The correct command on the 64 is POKE
5§3272,23. Thus part of the conversion process will be to
locate all POKE 59468,14 statements in the program and
change them to POKE 53272,23. Similarly, all POKE
59468,12 statements will have to be changed to POKE
53272,21 (This converts the screen display to upper case

and graphics).
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The majority of ‘fixes’ can be achieved in this manner.
i) Find the address on the PET that is causing a prob-
lem.
ii) Find the corresponding address on the 64.
& iii) Make all changes involving that address.

What is needed then is a list of addresses for the PET that
can cause problems and a list of the corresponding
addresses for the 64.

Actually, with a little more work, we can even do better.
Ideally, a program should be able to run on any
machine—PET with 2.0 ROMS, PET with 4.0 ROMS,
and the Commodore 64.

This can be achieved for the upper/lower case conversion
above in the following way.

Assume first that the program is running on a PET.

Somehow have the computer execute the following

commands:

3000 TEXT =59468: REM Address to be poked for
upper/lower case

3010 UC=12: REM Value to be poked for
upper case

3020 LC=14: REM Value to be poked for
lower case

On the other hand, if the program is running on a 64,
have it execute the following:

3100 TEXT =53272

3110 UC =21

3120 LC=23

Now change all POKE 59468,12 statements to POKE
TEXT,UC and all POKE 59468,14 statements to POKE
TEXT,LC. After these changes are made, the correct case
will be displayed regardless of which computer the pro-
gram is running on. If all other problem addresses can be
fixed up in this manner, then we are well on our way to
converting the program to work on all three computers.

Which Computer are You?

The first task then is to somehow identify what type of
computer a program is running on.

There already is a standard technique for identifying
whether a PET has 2.0 ROMS or 4.0 ROMS; namely,
110 IF PEEK (50003) = 160 THEN ... : REM 4.0
ROMS

120 IF PEEK (50003)=1 THEN ... : REM 2.0
ROMS

PEEKing location 50003 on a 64 will usually yield a zero.
I say _‘usually’ because 50003 is a RAM location on the 64
and 1s normally unused. However, machine language
routines can be placed in that area and so you cannot be
100% sure what location 50003 will contain. The
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sequence below will set around this problem and" wij
identify the type of computer correctly without destroy-
ing any machine code already there.
100 X = PEEK (50003): POKE 50003,0:Y = PEEK
(50003)
110 IF Y = 160 THEN COMP$ = “4.0”:REM 4,0
ROMS
120 IF Y =1 THEN COMP$ = “2.0”:REM 2.0 ROMS
130 IF Y = 0 THEN POKE 50003,X:COMPS = «g4~.
REM COMMODORE 64

The statement POKE 50003,0 in line 100 has absolutely
no effect on 2.0 PETS or 4.0’ PETS since location 50003
is in ROM. On the 64 however, it puts a zero into that
RAM location. Notice that the original value in location
50003 is saved by the staten;lent X=I:EEK.(§0003) o
stored again in line 130 if the computer 1s identified a5
lr)eeing a 64% Note the use of the yarlablq COMPS to iden.
tify the type of computer just in case it is needed agajp
later in the program.
Now the conversion process should be clear. It shoylg
include the following: _
1) At the beginning of the program, jump to a subroutipe
that identifies the type of computer that the program is
currently running on.

2) In that subroutine, initialize 8 set of standard variap]eg
(such as TEXT, LC, UC, etc.) to the correct values for
that computer. |

3) Change all references to numerlca_l addresses or valyes
to the corresponding standard variables.

Here is a sample initialization routine.
10 GOSUB 60000
20 REM MAIN PROGRAM

60000 X = PEEK(50003):POKE 50003,0:Y =
PEEK(50003

60010 RéM lNI)TlALIZE VARIABLES COMMgqp
TO 2.0 & 4.0 PETS

60020 TEXT = 59468:UC = 12:LC = 14:SCREEN
32768:HIV = 144

60030 NUMCHAR = 158:KEY = 151:NOKEY = 55

60040 IF Y < > 1 THEN 60100

60050 REM INITIALIZE VARIABLES PECULjA
TO 2.0 PETS

60060 COMPS = “2.0”:ENA = 46:DIS = 49

60070 RETURN

60100 IF Y < > 160 THEN 60200

60110 REM INITIALIZE VARIABLES PECULjA g
TO 4.0 PETS

60120 COMPS$ = “4.0”:ENA =85:DIS = 88

60130 RETURN

60200 IF Y < >0 THEN 60300

60210 REM INITIALIZE VARIABLES PECULJA R



TO THE 64

60220 COMPS$ = “64”:TEXT =53272:UC=21:LC=
23:SCREEN = 1024:HIV =788

60230 NUMCHAR =198:KEY =203:NOKEY =
64:ENA =49:DIS =52

60240 POKE 50003,X:RETURN

60300 PRINT “I DON’T RECOGNIZE THIS COM-
PUTER.”:END

The variables SCREEN, NUMCHAR, etc.
explained shortly.

More Problem Areas
Upper/lower case conversion is certainly not the only
problem area. Another potential one is the screen.

1. The Screen

On the PET the screen is found in memory locations
32768-33767. On the 64, it is found in locations 1024-
2023.

If all output to the screen is obtained through the use
of PRINT statements, then absolutely no problem will
arise. If however, the output is POKEd to the screen,
then changes will be required.

will be

These changes are best achieved by assigning a value to
the base address of the screen and then using an appro-
priate offset from that base.

For example the base address of the screen on the PET
is 32768 while on the 64 it is 1024. Therefore, the first
thing to do is to assign values to the standard variable
SCREEN as follows:
SCREEN = 32768 if onaPET
SCREEN = 1024 if on a COMMODORE 64
i) Poking a single value onto the screen.
A statement of the form
POKE 32956,61
on a PET has to be changed as follows:
First, calculate the offset.
Offset = 32956-32768
= 188
Then, change POKE 32956,61 to
POKE SCREEN + 188,61
The resulting statement will work on either a
PET or 3 64 (assuming SCREEN has been properly
initialized).
Notice that the 61 does not have to be changed as
these values are the same for both PETS and the 64

ii) Poking with a loop.

The following is a typical PET routine that POKES a
border of ‘reversed diamonds’ around the screen.

100 FOR I =32768 TO 32807 : POKE, 218 : NEXT

110 FOR [ = 32847 TO 33767 STEP 40 : POKE 1,218 :

NEXT

120 FOR I1=33766 TO 33328 STEP —1: POKEI,218
: NEXT

130 FOR I=33688 TO 32768 STEP — 40 : POKE
1,218 : NEXT

This can be changed to work on both PETS and 64 by
changing each screen address as above.
100 FOR I =SCREEN TO SCREEN + 39 : POKE
1,218 : NEXT '
110 FOR I=SCREEN + 79 TO SCREEN + 999 STEP
40 : POKE 1,218 : NEXT
120 FOR I =SCREEN + 998 TO SCREEN + 990 STEP
—1:POKEI,218 : NEXT
130 FOR I =SCREEN + 920 TO SCREEN STEP —40
: POKE 1,218 : NEXT
Or better yet
100 FORI1=0 TO 39 : POKE SCREEN +1,218 :
NEXT
110 FORI1=1TO 24 : POKE SCREEN + 39 +
1*40,218 : NEXT
120 FORI1=38TO 0 STEP —1: POKE
SCREEN + 960 + 1,218 : NEXT
130 FORI1=23TO 1STEP —1: POKE SCREEN +
1*40,218 : NEXT

2. Clearing the Keyboard Buffer
The PET is able to retain up to ten keystrokes in a
buffer, enabling you touch typists to type as fast as
you can without losing any keystrokes. This can some-
times add extra unwanted characters to the beginning
of an input, so a common technique in PET program-
ming is to clear the keyboard buffer before each input
is requested. This can be accomplished in a couple of
ways.
100 FORI=1TO 10 : GET A$ : NEXT
or
100 POKE 158,0
The first method will work as is on the 64. The second
method must be changed.
On 2.0 and 4.0 PETS, location 158 always contains the
number of characters in the keyboard buffer. On the 64
this value is stored in location 198. Thus if we assign val-
ues to the standard variable NUMCHAR as follows:
NUMCHAR = 158 if on a PET
NUMCHAR = 198 if on a 64
and change all references to POKE 158,0 to POKE
NUMCHAR,0, then the resulting statement will work on

both computers.

3. Pausing Until any Key is Pressed
Here again two techniques are ecommonly used.
100 GET A$ : IF A$ = “” THEN 100
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is certainly the simplest and will work on both
computers.

100 POKE 158,0 : WAIT 158,1 : POKE 158,0

is another technique and will have to be changed to
100 POKE NUMCHAR,0 : WAIT NUMCHAR,1 :
POKE NUMCHAR,0

4. Which Key is Pressed
A common technique used on the PET, especially in
gamies, is to PEEK at location 151 to see if a key is bein.g
pressed and if so which one. Depending on which key is
pressed a certain action is performed. This technique 1S
frequently used in games that use the numeric keypad as
a joystick. A sample sequence might be
500 X = PEEK((151)
510 IF X =255 THEN 1000 : REM NO KEYPRESS
520 IF X =18 THEN 2000 : REM 2 KEY IS PRESSED
530 IF X = 50 THEN 3000 : REM 8 KEY IS PRESSED
etc.

The conversion here is a little more complicated but is
still possible. First, we need to know that location 151 on
the PET corresponds to location 203 on the 64. Then
assign the following values to the standard variable KEY:

KEY = 151 ifonaPET
KEY = 203 if ona 64
Replacing line 500 with

500 X = PEEK(KEY)
gives us a start with the conversion.

Another problem occurs with the values stored in loca-
tion 151 (or 203) when a key is not being pressed. Loca-
tion 151 on the PET contains 255 while location 203 on
the 64 contains 64. This time we will use the standard
variable NOKEY and initialize it as follows:

NOKEY = 255 ifonaPET

NOKEY = 64 if ona 64

Line 510 is then replaced with
S10 IF X = NOKEY THEN 1000

There are two problems associated with the other keys.
First, location 151 will contain a certain value on the 2.0
machines, the same value on the Skinny 40 (i.e. the 9 inch
screen) machines, but a different value on the Fat 40
machines. There is no standard way, that 1 am aware of,
for distinguishing between a Skinny 40 and a Fat 40
machine. But PEEKing at location 57344 will do as well
as any other. On a Skinny 40 you will get a value of 169
while on a Fat 40 you will get a value of 76.

The easiest way to see what value is stored in location 151
is to run the following program segment and press any
key that you wish to test.

100 KEY =151 : REM KEY =203 ON THE 64

110 PRINT PEEK(KEY) : GOTO 110
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The second problem arises from the fact that the 64 does
not have a numeric l;eypad and using the numbers 2,4,6,
and 8 to simulate a joystick is unacceptable. It would be

much better to use the keys 1,J,K, and M or some other
suitably arranged set of keys.

My suggestion for getting around this is to first settle on
the keys that you wish to use on each machine (they don’t
have to be the same). Find the values corresponding to
these keys by running the short program above and store
these values in corresponding standard variables which I
like to designate K1, K2, K3, etc. (for KEY1l, KEY2,
KEY3, etc.) Then lines 520 and 530 can be replaced by
the following:

520 IF X =K1 THEN 2000

530 IF X = K2 THEN 3000

etc.

5. Disabling the Stop Key
The stop key on the PET can be disabled by altering the
Hardware Interrupt Vector. For example.

POKE 144,49 for 2.0 PETS

POKE 144,88 for 4.0 PETS

will disable the stop key (and the time clock as well).

The corresponding command on the 64 is
POKE 788,52

To enable the stop key again
POKE 144,46 for 2.0 PETS
POKE 144,85 for 4.0 PETS

and POKE 788,49 for the 64

These can be replaced by
POKE HIV,DIS to disable

the stop

key
and POKE HIV,ENA to enable

the stop

key
after appropriately initializing the variables HIV, DIS,
and ENA. On the 64, the program can still be stopped by
pressing the RUN/STOP and RESTORE keys simultane-
ously, but this will prevent stoppage of a program due to
accidently pressing the STOP key.

A good question to ask is “How do you know what valye
is to be stored in these locations?”. The PET program
actually tells you the location to POKE as well as the
value, but the value to be POKED on the 64 is usugny
different (c.f. disabling the stop key above or converting
to upper/lower case). A memory map will tell you what
location to POKE on the 64, but it will not tell you what
value to POKE it with. A good start is to PEEK that
location from direct mode and make note of the valye,
Do this for all three machines and it will tell you the ‘nor-
mal’ state of that location. For example, PEEKing loca-



tion 144 on 2.0 PETS and 4.0 PETS yields 46 and 85
respectively. PEEKing at 788 on the 64 yields 49. Observ-
ing that the value to disable the stop key on the 2.0 & 4.0
PETS are each three more than the ‘normal’ value, a
good start to finding the correct value on the 64 is to add
3 to the ‘normal’ value of 49, obtaining 52. This process
will work for more than 90% of the problem values. It is
that last 5-10% that makes the conversion challenging.

It would be impossible to list all problem locations and

their ‘fixes’ here (I will list what I feel are the more com-
mon ones below). Instead I have attempted to give you a
feeling for how the conversion should proceed. Thé
proper tools that are required are the excellent memory
maps (both zero page and ROM routines) published for
all three computers in COMPUTE! by Jim Butterfield.
Another excellent source is the book Programming the
PET/CBM by Raeto Collin West and I am sure there are
others.

Some of the More Common Problem Locations

Location on Suggested
2.0 PET 4.0 PET 64 Name
40-41 40-41 43-44 SBAS
42-43 42-43 45-46 SVAR
44-45 44-45 47-48 SARR
46-47 46-47 49-50 EARR
52-53 52-53 55-56 TMEM
144-145 144-145 788-789 HIV
151 151 203 KEY
158 158 198 NUMCHAR
159 159 199 RVS
167 167 204 CRSR
196 196 209 SLO
197 197 210 SHI
198 198 211 CH
216 216 214 Cv
623 623 631 BUFF
634 634 = =
826 826 828 CAS
32768 32768 1024 SCREEN
59468 59468 53272 TEXT
64721 64790 64738 ==
Special Values
12 12 21 ucC
14 14 .28 LC
255 255 64 NOKEY
46 85 49 ENA
49 88 52 DIS

Description

Start of BASIC text

Start of variables

Start of arrays

End of arrays

Top of memory

Hardware Interrupt Vector

Which key is pressed

Number of characters in keyboard buffer
Screen reverse flag

Flag for flashing cursor in GET statements

Pointer to screen line (low/high format)

Horizontal position of cursor
Vertical position of curosr

Start of keyboard buffer

Start of first cassette buffer

Start of second cassette buffer
Start of screen memory

Poke location for upper/lower case

Simulates power on reset

Upper case
Lower case

No key is pressed
Enable stop key
Disable stop key
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A Couple of Cautions

1. The PET and the 64 only recognize the first two letters
of a variable name. When converting a program you
must make certain that the variables already present in
the program do not conflict with the standard varia-
bles suggested above. If there is a conflict, change
whichever you feel is easier.

2. If a program is to be used both on a PET and a 64,
then the changes should be made on and saved with a
PET computer. The reason for this is that a program
saved on a 64 will not load properly on a PET, due to
the lack of a relocation feature in the PET (But see
below).

If the changes are made on a PET, then a utility such
as BASIC AID or POWER will be invaluable since
you can type in such things as
FIND N\ POKE \

and all lines that contain a POKE statement will be
listed, making it easier for you to make the necessary
changes and to make certain that you have found all
of them.

Similarly you can type in

FIND \ SC\
to see if there are any variables in the program that will
conflict with the standard variable SCREEN.

Programs That Contain SYS or USR Commands
These programs will require that you be somewhat
familiar with machine language in order for you to be
able to make the necessary conversions. Such changes
are beyond the scope of this article. However, let me
say that these M/L routines themselves fall into a
number of categories.

1) The routine works on the 64 as is. (Few routines will
likely fall in this category)

2) The routine will work with a simple address change.
(These are frequently ROM routines such as the rou-
tine for resetting the entire stack)

3) The routine will work with some minor changes. An
example here could be a routine to reverse a portion of
the screen. Chances are the only changes necessary
would be for the location that determines the base
address of the screen. However, if parameters are
passed in the calling statement, then the location of
certain ROM routines (such as checking for a comma)
might have to be changed as well.

4) The routine will require major surgery before it will
work. A program like BASIC AID or MICROMON
would fall into this category. Such programs should be
left to the experienced users.
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Other areas that may require major changes are those
programs that make use of the BASIC 4.0 disk com-
mands. Some of these can be fixed up easily, but some are
extremely difficult (e.g., those that make use of Relative
Record files).
Programs that make use of CB2 sound will still run on
the 64, but no sound will be produced. The POKE:s that
the PET uses to produce these sounds will POKE into the
ROMS of the 64 and hence do no harm. Once you are
familiar with the sound process on the 64, here is a good
place to make use of the variable COMPS$. For example,
suppose lines 1000-1030 in the PET program are used to
produce the sound. Leave these lines exactly as they are
and add a similar routine for producing sound on the 64
beginning with

1031 IF COMP$ < > “64” THEN 1040
Your sound routine can be placed in lines 1032-1039 and
the rest of the program should proceed as normal.

Loading Programs Saved on the 64 Into the PET

As mentioned above, programs saved on the 64 do not
load properly into a PET. It is not a difficult procedure to
correct this shortcoming however. Here are the steps.

1. Type in a dummy line 0 into the PET.
0 REM
will do.

2. Type in POKE 2048,0

3. LOAD in the program that was saved on the 64 as you
normally would.

4. Type in POKE 1025,1 : POKE 1026,8

You should now be able to LIST the program including
the dummy line O that you typed in initially. Delete this
line by typing in 0 <RETURN>. The process is now
complete. You can save the program to cassette or disk,
The next time that you load it into your PET, _it will load
normally. If you are using a disk, you \'avi'll notice that the
program is 3 blocks longer than the orlgmal‘ev.en though
it is the same program. The reason for this is that the
Start of Variables pointer did not get changed properly,
An experienced programmer can set into the monitor and
make the necessary changes without too mpch difficulty,
but the program will operate correctly without making

this change. €



Illustration by Don Dyen

Your First Practical
Program

by Michael S. Tomczyk

Reprinted from Commodore Magazine, April, 1982

Creating "Practical” Programs

Some people can't cook (like the VIC
Magician). But by following a recipe point by
point, even the VIC Magician can come up with
some tasty concoctions. Programming your VIC
20 is just like cooking —the ingredients in a
program can be mixed and matched like a
recipe. All you need is a menu of neat little
programs you can put together

in various ways to create
sophisticated

practical

prograrms for
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home, school or business. This modular
approach helps you do complex computing
with a minimum of experience and allows you
to take advantage of some sophisticated
programming techniques, even if you're just a
beginner.

One Step at a Time

Writing a practical program is easy. Just
take everything one step at a time. You'll find that
most practical programs use the 6 steps shown
below. There are many other approaches but
this should give you a good start. Oh. . .one
caution. . . don't get bogged down with
“cosmetics” like graphics or screen placement.
Your first task is to get the program WORKING in
terms of instructions, calculations and results.
The cosmetics and adjustments are the LAST
elements to add to your program. To use our
cooking analogy, broil your steak first, then add
the seasoning. Here then are 6 elements
involved in most practical programs:

1. DISPLAY (PRINT)
QUESTIONS OR
CATEGORIES ON THE

SCREEN.

2. CONVERT THE
USER'S TYPED-IN
RESPONSES TO
“INPUT VARIABLES”

(In other words we
translate what the
user types in from

% the keyboard into
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short string or numeric variables the
VIC can understand and work with.)

3. USE THE INPUT VARIABLES TO CALCU-
LATE THE RESULTS YOU WANT TO SHOW.

4. DISPLAY (PRINT) THE RESULTS OF THE
CALCULATIONS, ALONG WITH SOME
DESCRIPTIVE WORDS.

5. REPEAT THE PROGRAM OR END THE
PROGRAM.

6. ADD COSMETICS (to make the program
“friendly”).

Each program is different, of course, but
these are the basic parts of most practical
programs. The hard part is putting it all
together. Most of us are intimidated by long
programs with lots of fancy commands and
mysterious variables, but those programs didn't
start out to be that long or fancy. They started
very simply and grew as the programmer kept
adding elements to make the program more
powertful or “friendly.”

Plan Your Program Carefully

So you're ready to write your practical
program. The first thing to do is make a
CHECKLIST of what you want your program to
accomplish. Try to write it in chronological
order. Itit's along list, break the elements down
into the simplest steps and build the program
slowly, starting with the program'’s LOGIC. Here's
an example of the checklist used for an
EN?OME/EXPENSE program described in detail

elow:

1. NAME OF PROGRAM: INCOME/EXPENSE
BUDGET

2. CLEAR SCREEN

3. ENTER TOTAL INCOME

4. ENTER EXPENSE CATEGORY (3 ITEMS)

5. ENTER EXPENSE AMOUNT

6. ADD TOTAL EXPENSES
(E1+E2+E3 = EXPENSES)

7. COMPUTE NET INCOME (INCOME—TOTAL
EXPENSES = BALANCE)

8. FIGURE PERCENT OF TOTAL EXPENSES FOR
EACH CATEGORY (E1/E = %)

9. EXPENSES = WHAT PERCENT OF INCOME?
(EXPENSES/INCOME = %)

10, INCLUDE ROUNDING FUNCTION TO ROUND

ALL NUMBERS TO 2 DECIMAL PLACES
(CENTS) (POSSIBLE DEF FN).

From here, you can either do amore
detailed programming flowchart using stand-
ard flowcharting symbols and notation, or you
can simply make programming notes next to
your original checklist, as shown above in
parentheses.

Some Practical Programming Tips

Before we get into our program example,
let's go through some fairly standard practical
programming tips, with some shorter examples
to show you how various techniques work.
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CLEAR THE SCREEN
The first line in most practical programs is a
clear screen command. Clearing the screen is
covered in the VIC 20 user’s guide, but here's a
quick refresher. Normally, you CLEAR the screen
by holding down the SHIFT key and hitting the
CLR/HOME key. In your program, you will
simply add an opening line number and PRINT
the CLEAR command, like this:
10 PRINT" & " (Type SHIFT CLR/HOME
here. . the reverse heart

symbol appears whenever
you CLEAR the screen
inside quotation marks)
The CLEAR command doesn't have to be on
a separate line. You can include it in your first
PRINT statement, if you like, for example:
10 PRINT “ &2 MONTHLY INCOME”

USE PRINT STATEMENT TO PROMPT
(INSTRUCT) USER

A “prompt” canbe a question, word,
phrase, number, instruction or category. It
simply helps the user type in the right
information. Here'san example of a PRINT
statement that “prompts” the user to type in his

monthly income:
10 PRINT “MONTHLY INCOME:"

USE INPUT & VARIABLES TO ACCEPT USER

INFORMATION
An INPUT statement automatically places g

question mark (?) onthe nextline after the
prompt you PRINTed, and causes the VIC 20 to
wait patiently until the user types in a response
to the prompt. Here’s an example of an INPUT

statement: VIC SCREEN
SHOWS THIS:

YOU TYPE THIS: VIC displays thig
10 PRINT “MONTHLY MONTHLY INCOME: & and "waits”

INCOME:"

20 INPUT M ?
30 PRINT "YOUR  1000INCOME €—
INCOME IS" M A
(type RUN &hit  YOURINCOMEIS 1000
RETURN)

What we did here was first PRINT the
prompt message. . : then we told the VIC to wait
tor an INPUT (response) to be typed from the
keyboard, and assigned the variable name M
to the value representing monthly income. The
PRINT message in line 30 stimply proves that the

ccepted this informd ion.
e ?NPU’IFDS can and usually are on the SAME

LINE as the PRINT statement. You can'save
d increase your program

memory space an
efficiency by combining the PRINT and INPUT
line. Be sure to separate both

statements on one
commands with a colon (©) as shown:

10 PRINT “MONTHLY INCOME"INPUT M
You can also combine several INPUTS on

one line. For example:
10 PRINT “ENTER 3
NUMBERS":INPUTA:INPUTB.INPUTC

20 PRINT AB,C



VICtip for First-Time Computer Owners

TO ENTER A PROGRAM LINE INTO THE VIC
20 —just type the line number, the program
commands or statements, and hit the RETURN
key.

TO SEE THE PROGRAM LINE(S) OPERATE—
type the word "RUN" and hit RETURN.

TO SEE YOUR PROGRAM DISPLAYED
LINE-BY-LINE—for editing purposes, type the
word "LIST" and hit the RETURN key.

TO CHANGE A PROGRAM LINE —either use
the CURSOR keys to move to the line and
change it, then hit RETURN, or retype the line
number and hit RETURN (the new line with the
same number will replace the old one with that
number).

TO DELETE A PROGRAM LINE —simply type the
line number of the line you want to delete and
hit RETURN (to delete line 10 just type the
number 10 and hit RETURN).

How Variables Work With INPUT Statements
Variables allow the VIC to accept information
typed in by the user and then use that
information in the program! Variables are in
fact the key to interactive programming (this
series places a lot of emphasis on variables
because they're so important. . .your ability to
program increases greatly if you understand
how variables work).

You can think of a variable as a “storage
compartment” where the VIC stores the user’s
response to your prompt question. For example,
you can write a program that asks the user to
type in his name. In this case, you might assign
the variable N$ to the name typed in. Now
every time you PRINT N$ in your program, the
VIC will automatically PRINT the name the user
typed-in! Type the word NEW, hit RETURN, and
try this example:

10 PRINT"YOUR NAME":INPUT N$

20 PRINT"HELLO,"N$

You might have noticed that we used
variables like A,B,C and M to represent numbers
in earlier examples, but here we use the
variable NS to represent a name. We used N to
remind ourselves that this variable stands for
“NAME" and we used a dollar sign to signify a
string variable. This is important because
variables come in two flavors: numeric
variables and string variables.

NUMERIC VARIABLES are used to store
number values such as 1, 100, 4000, etc. A
numeric variable can be a single letter (A), any
two letters (AB), a letter and a number (Al), or
two letters and a number (AB1). You can save a
little memory by using shorter variables but
letters and numbers (Al A2, A3) are often best if
working with different categories in the same
program. There is also a special type of numeric
variable called an integer variable which
eliminates decimal places from your numbers
(helptul if you want calculations represented as

whole numbers instead of numbers with long
decimals). To get integer (whole) numbers,
simply put a percent (%) sign at the end of your
variable name (i.e.. A1% or AB%) which makes
the VIC treat all numbers typed in as whole
numbers only, dropping any decimal places.
Note that the percent sign here doesn't mean
you are calculating real percentages. It's simply
a symbol used with integer type variables.

STRING VARIABLES look just like numeric
variables except they end with a dollar sign (S)
like AS or AlS. String variables are used to store
words, phrases, sentences, graphic symbols and
“numbers which are used like words.”

By "numbers used like words” we mean
numbers that will not be used in a calculation.
Your social security number is an example of a
number that is identified with a string variable
instead of a numeric variable, because your
SSN is used like a “label” instead of a “value.”

Another good example is your age. If you
ask the user to type his age for “reference” ina
program, you might use a string variable
because you will not be doing any calculation
using his age. . BUT. . .if you plan to calculate his
date of birth by subtracting his age from this
yedar, you are using age as a number value
and must use a numeric variable. String
variables take the same form as numeric
variables, except they are followed by the
S-shaped dollar sign ($). Examples of string
variables are: AS, ABS, A1S, AB2S, and so on.
Here are some examples:

Example 1

10 PRINT“ENTER A NUMBER":INPUTA

20 PRINTA

Example 2

10 PRINT“ENTER A WORD":INPUT A$

20 PRINTAS

Example 3

10 PRINT“ENTER A NUMBER"INPUT A

20 PRINT A"“TIMES 5 EQUALS"A’5

Note in Example 3 that the MESSAGES or
PROMPTS are INSIDE the quotation marks, while
the variables are OUTSIDE. In line 20, you
PRINTed A (the number you entered when
prompted), then the message “TIMES 5
EQUALS,” and then a CALCULATION (multiply
the number A"5).

Calculations Make Practical
Programs “Practical”

Calculations are important in most pro-
grams, from games to business aids. You have a
choice of using either actual numbers or
variables, when doing calculations inside a
program, but if you're working with numbers
supplied by the user you must use numeric
variables. Begin by asking the user to type in
two numbers, like this:

10 PRINT“TYPE 2 NUMBERS"INPUTA.INPUTB

Now multiply those numbers together to
create a new variable C (C is number A
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multiplied by number B). The calculation uses
the variables like this:

20C=A'B
...and this lets you now PRINT the result as a
MESSAGE.

30 PRINTA"“TIMES"B"EQUALS"C

Enter these 3 lines and RUN the program.
Note again that numeric or string variables are
always QUTSIDE the quotation marks but any
message information must be INSIDE the quotes.
That's why we put words like TIMES and EQUALS
inside quotation marks. Similarly, if we want a
dollar sign in front of @ number we've
calculated, the dollar sign ($) must be PRINTed
INSIDE quotes, in front of the numeric variable,
like this (hit RUN/STOP and RESTORE, then enter
this line and hit RETURN, then type RUN and hit
RETURN):

40 PRINT"$"C

The dollar sign goes in quotes because thg
variable C only represents a number and cant
contain the dollar sign. If the number repre-
sented by C was 100 then the VIC screen will
display $100. However, if you tried to PRINT Sp
without putting the dollar sign in quotes, you'll
get a SYNTAX ERROR IN LINE 40 error message
because the dollar sign has to be inside the
quotes. :

One last tip about dollar signs. If you like,
you can, in the first or second line of your
program, create a variable that you can _
substitue for the dollar sign for use with numeric
variables. If, for example, you type:

10Z$="5"

.. .you can use the string variable ZS wherever
you want a dollar sign. Try this:

10 Z$="$"INPUTA

20 PRINTZSA .

The key is the ZSA in line 10. We begin by
defining the dollar sign as a string vanqble
called ZS. Then we INPUT a number whlc;h we
call A. Finally, we PRINT both variables side by
side and we get Z$ which is the dollar sign, and
our number A printed together on the screen. By
doing this, you can ALWAYS use ZS (or whateyer
string variable you choose) next to a numeric
variable when you need a dollar sign. . . gr},d
you'll probably find it easier than typing S
every time you want to calculate dollars.

Time Delay Loops ‘

Time delay loops are very helpfulin
slowing down a program, where appropriate. A
full time delay loop looks like this: FORT=1TO
1000:NEXT and can be inserted almost any-
where in your program, either ona separate
program line or inside a line, separated by
colons. Change the duration of the delay by
changing the "1000" to a larger number (slows
down delay) or smaller number (speeds up).

A Word About Cosmetics
COSMETICS include all the small extras you
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can add to your program after the logic is
working. Here's a short list of “extras” to consider
as you polish and refine your program. . .but
don't worry about these cosmetics until the
LOGIC of the program is finished and working!

* Insert blank lines where appropriate to
make your screen display more readable
(a PRINT statement on a line by itself
automatically inserts a blank line when
the program is RUN).

« Consider different colors. . .check your
user’'s guide to see how POKE36879,X
works and consult the SCREEN AND
BORDER COLOR appendix for color
variations. Use this POKE as the first or
second line in your program to make the
opening display appear in special colors,

« Sound effects can jazz up your program. A
good one-line sound effect format is
described below. .

- Title your program with a REVERSE title at
the top. . .or . . .use the special title
technique described below. .

« Use upper and lower case letters instead

. of all capitals. Just type PRINTCHRS(14) in
your program to switch to upper/lower
case and type PRINTCHRS(142) to switch
back to upper case only. These PRINTCHRS
statements should be used like this: 10
PRINTCHRS(14) “"Income”

+ Graphics are easy on the VIC 20, which
includes a full set of “business” graphics to
give you different types of lines and bars
that allow you to separate different items

by lines or bars, add highlights, etc.

A Screen Title Format

If you replace line 5 in the program
example, you can include a screen title that
looks like the title is part of the border.

5 POKE36879,30:PRINT “E2"

CHR$(18)"INCOME/EXPENSE PROGRAM"

We used line 5 because that makes it the
first line in our program —the important thing is
to make the screen format program the first line
in the program (so the title comes on first). Note
that a clear screen command will erase this title
so if you clear the screen anywhere later in your
program, you'll have to put this line in agdin,
Immediately after you PRINT the clear scTeen.

This is an illusion that actually comes {rom
REVERSING the top line in the screen ared to
make it appear to be part of the border. The
program line does the following things, in order:

1. POKEs the border to dark blue.

2. CLEARS the screen.

3. Turns on REVERSE lettering

(hold down CTRL and type RVS ON key).

The result is a title in white letters across the
top of the screen . . actually the letters are inside
the screen areq, but because we REVERSED the
top line, it looks like part of the border.



INCOME/EXPENSE BUDGET EXAMPLE

5 PRINT" 2"

10 PRINT“MONTHLY INCOME":INPUT IN

20 PRINT

30 PRINT“EXPENSE CATEGORY 1":INPUT E1$
40 PRINT"EXPENSE AMOUNT":INPUT El

50 PRINT

40 PRINT"EXPENSE CATEGORY2":INPUT E2$
70 PRINT"'EXPENSE AMOUNT":INPUT E2

80 PRINT

90 PRINT"EXPENSE CATEGORY 3":INPUT E3$
100 PRINT"EXPENSE AMOUNT":INPUT E3
110 PRINT"(3"

120 E=E1+E2+E3

130 EP=E/IN

140 PRINT"MONTHLY INCOME: $"IN

150 PRINT"TOTAL EXPENSES: $"E

160 PRINT“BALANCE EQUALS: $"IN-E

170 PRINT

180 PRINTE1$"="(E1/E)'100"% OF TOTAL EXPENSES"
190 PRINTE2S"="(E2/E)*100"% OF TOTAL EXPENSES"
200 PRINTE3$"="(E3/E)*100"% OF TOTAL EXPENSES"

210 PRINT

(clears the screen)
(PRINT/INPUT statement)
(Inserts blank line)
(Expense Cat 1=E18)
(Expense Amt =E1l)

(Blank line)

(Expense Cat 2 = E28)
(Expense Amt 2 = E2)
(Blank line)

(Expense Cat 3 = E3$)
(Expense Amt 3 = E3)
(clear screen)

(Add Expense Amts =E)
(Calculate Expense/Income%)
(Display Income)

(Display Total Expenses)
(Display Income—Expenses)
(Blank line)

(Lines 180-200 calculate

% each expense amount is
of total expenses)

(Blank line)

290 PRINT'YOUR EXPENSES="EP'100"% OF YOUR TOTAL INCOME" (Display E/I%)

230 FORX=1 TO 5000:NEXT:PRINT

(Time Delay Loop)

240 PRINT'REPEAT? (Y ORN)"INPUTY$IFYS="Y"THEN 5IFY$="N" THEN GO TO 250

250 PRINT"[J":END

Changing Screen/Border Colors

Try adding the following line to your
program:

5 POKE36879 X:PRINT “ "
\évstéere X can be any number between 1 and

Adding Sound Effects

~ Touse asound effect, it's usually a good
idea to include this line at the beginning of your
program (it would normally start at line 10 as
the first program line but we're using line 210
add it to the beginning of our program above):

2 POKE36878,15:51=36874:52=36875:
S3=36876:54=36877
Now you can use any of the VIC's four
speakers by referring to S1, S2, S3 and S4. S1 is
the deepest (lowest) voice and S3 is the highest
(soprano). 54 is used for “white noise sound
effects” Here is a sound effect you can add to
your program above. Simply insert this line
wherever you want a "beep” in your program
(for example at Line 35):

35 POKES3,200:FORT=1TO200:NEXT=
POKES3,0 {3
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The VIC Magician

Peeking Keys To Control Actions

By Michael S. Tomczyk

Product Marketing Manager

Here we are again . . . with more lessons to help you write FORMULA HOW TO USE IN A GAME
your own games. As we’ve said before, many of the best
gamewriting techniques aren’t explained anywhere.

In this article we’re going to explore several aspects of Ji : 1 EN
gamewriting that are hard to pick up if you’re just getting TP=(22*RND(1))+7680 ;2&*;01:03;' ;Jssmri bzr a?saar:xf{if)emn
started on your own—starting with a summary of how to position F:)n the YI‘OP ROW of the
make symbols appear AT RANDOM in various places on the screen.

screen, how to make them MOVE, and finally, how to

“PEEK"’ ahead to establish ‘‘collision detection.’’

It will help a lgt if you have your VIC-20 Programmer’s BT=(22*RND(1))+8164 BOTTCI)M ROM= e %Tl ast .
Reference Guide or VIC owner’s guide handy . . . and if you i;rﬁiﬂn ocg;xi(t)ir;nptgrs] z:h2yr}r;,(;)”rl"aol\;
missed Part I and Part II in this gamewriting series, take a ROW oflt)he screen.

look at the review material on page 52 before going on.

Making Objects Appear At Random On The Screen :
In Part I and II, we touched on how to make objects appear at LzINT(22*RND(1))*0  LEFT COLUMN: Using LF as a

o T . : < = —(22* locati a
random but now it’s time to summarize that information. It LP=7680= (G281 f-;;fii)r:n ;())g:itli(())r:l ;)lztnsg ?hesirgbp(;l S?;DE
never hurts to review how rgndom numbers work, and the of the screen. The first *‘L’" formula
chart b.el(‘)‘w will give you gqu1c}< reference when you want to picks a number from 1 to 23 which is
use this ‘‘random’’ technique in your action games.

needed in the LF formula.
Most action games use the VIC’s built-in random number

generator to make objects appear haphazardly along one of . Usi
the four screen borders (top, bottom, left and right), and then BINT(@ar RINDlj0 U BIGKTE ROLUNMNS Lsimg R as =

= —(22% screen location puts a symbol at a
move across the screen. You can also make objects appear at B2 ) ol A

. random position along the RIGHT
random anywhere on the ENTIRE SCREEN, or in a SIDE of the screen. The first “R”’
particular row or column.

formula picks a number from 1 to 23
So you can better see what we’re doing, let’s use the variable wiiehils mesded o e R Tormnla,
}"P to stand for the TOP ROW LOCATION on the screen, BT
or the BOTTOM ROW LOCATION, LF for the LEFT
’ = 6* N .

COLUMN LOCATION, RT for the RIGHT COLUMN | AT(00RNDIDTIEN0  ANVWHERE ON THE SCREEN:
LOCATION and A for ANYWHERE ON THE ENTIRE {5l auraniom positen b
SCREEN. It’s important to remember that we’re talking on the entire screen (note there are 506
about SCREEN LOCATION of a symbol. Study the locations on the VIC screen).
following chart before reading on:
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Let’s see how these formulas work in a BASIC program.
Type the word NEW and press return to erase any previous
programs that might be in your computer, then enter this
program exactly as shown:

10 PRINT* RANDOM SYMBOLS"
(press RETURN)

20 TP=(22*RND(1))+7680
(press RETURN)

30 BT=(22*RND(1))+8164
(press RETURN)

40 L=INT(22*RND(1))+0:LF=7680+(22*L)
(press RETURN)

50 R=INT(22*RND(1))+0;RT=7701+(22*R)
(press RETURN)

60 A=(506*RND(1)+7680
(press RETURN)

70 TC=TP+30720:POKETP,90:POKETC,4:GOT020
(press RETURN)

Whew! Lots of typing, huh? Well. we’ll do a lot of things
with this program so you won’t have to keep retyping all
those_ tricky formulas. (The VIC MAGICIAN doesn’t like
retyping formulas any more than you do!)

Type the word RUN and press the RETURN key to see the
program work.

What happens? A series of red diamonds are appearing along
the top of your screen! That's because in Line 70, W¢ used the
TOP ROW FORMULA we set up in Line 20 to put a random
Series of symbols on the screen. We got the POKE NURIED-
(90) for the diamond symbol from the SCREEN CODE ehart
on Page 268 of your Programmer’s Reference Guideypass
142 of your VIC owner’s guide. Press the RUN/STOP key
10 Stop your program and type LIST and hit RETURN to see
the llS[ing‘ Here’s a line-by-line explanation of the program:

LINE 10 clears the screen and displays a title.

LINE 20 sets up a random formula for the TOP ROW screen

location, which we’ve designated TP. You can use your own

Variables jnstead of these, incidentally (for instance, T T,
Or any other variable works just fine).

LINg 30 sets up arandom formula for the BOTTOM ROW.

LINE 49 sets up a random formula for the LEFT COLUMN.

LINE 50 sets up a random formula for the RIGHT
COLUMN.

LINE 60 sets up a random formula for ANYWHERE ON
THE SCREEN.

LINE 70 starts out by establishing the COLOR LOCATION
which matches the TOP ROW LOCATION. The color
location of any symbol we are POKEing on the screen is
always the number 30720 added to the screen location. So the
color location of location TP must be TP + 30720. We will
call the color location TC (for ““TOP ROW COLOR’’) and
get back to this in a moment.

Remember, you're using TP as a SCREEN LOCATION for
the symbol you want to display AT RANDOM in the TOP
ROW. We used the diamond symbol whose POKE
NUMBER is 90 (from the SCREEN CODE chart in your
manual), so we POKE TP,90 to display the symbol on the
screen . . . but wait! To display a symbol you always have
to make TWO POKES . . . the screen location AND the
matching color location. So we’ll POKE TC (the name we
gave the color location for the top row) with the COLOR
NUMBER 4 which is red (color numbers are always one less
than the numbers shown on the keyboard, when POKEing
colors). Finally, we GOTO Line 20 which sends the program
back to get a NEW RANDOM NUMBER for the top row

. . and by the time the program comes back to Line 70, the
variable TP has become a new random number . . . so the
color location (TP+30720) also changes . . . and everything

keeps going.
Confused? If so, take a look at the review on page 52 for more
information on how Line 70 works. Once again . . . we

defined the color location by adding 30720 to the screen
location, which in this program is a RANDOM location
called TP. We then POKE the screen location (TP) with the
screen code number of the SYMBOL we want to display (in
this case, a diamond whose screen code number is 90). Then
we POKE the matching color location (TC) with a COLOR
NUMBER, which is number 4 which is red. Try changing the
color and symbol numbers (4 and 90) to get used to working
with various settings.

Okay, you’ve seen the top row . . . how about the others?
Well, all the formulas are still there in your' program,
although we only used one of them for this example. To use
any of the other formulas, simply change Line 70.

To change a line, all you have to do is retype the entire line,
including the line number, and press the RETURN key. So
. retype Line 70 as follows to see the BOTTOM ROW

example:
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70 BC=BT+30720:POKEBT, 90:POKEBC,4:GOTO20
(Press RETURN)

Type RUN and press RETURN. Notice you can still GOTO
20 in Line 70, because when the program goes there, it will
““fall through’’ to Line 30 where the RANDOM BOTTOM
ROW LOCATION is being set. Press the RUN/STOP key,
then retype Line 70 as follows:

70 LC=LF+30720:POKELF, 90:POKELC,4:GOTO20
(Press RETURN)

Type RUN and press RETURN. To try the next example,
press the RUN/STOP key and retype Line 70 again as shown,
then type RUN to see it work:

70 RC=RT+30720:POKERT, 90:POKERC,4:GOTO20
(Press RETURN)

And . . . to see the ‘‘anywhere’” example, try this Line 70:
70 AC=A+30720:POKEA 90:POKEAC,4:GOTO20

Adding a Bit of Music

You can add music to the examples we’ve just explored.
Here’s how: just add the *‘music lines’” at Lines 80 and 85
and move the ‘‘GOTO’’ at the end of Line 70 to Line 90, as
shown:

70 AC=A+30720:POKEA,90:POKEAC,4
(press RETURN)

80 POKE36878,15:POKE36876,
(100*RND(1))+ 150

85 FORT=1TO200:NEXT:POKE36876,0

90 GOTO20

Careful! This one will drive you bonkers if you listen to it
long enough! In any event, here’s how you did it:

LINE 70 is the same ‘‘ANYWHERE" example we used
last. You simply deleted the GOTO 20 from the end of the
line.

LINE 80 was automatically added to your program when you
typed it in. POKE36878, 15 sets the VOLUME at its highest
level. POKE36875 is the POKE for ‘‘speaker 2’’ of the
VIC’s four internal ‘‘speakers.”” Usually, you POKE a
speaker setting with a number from 128 to 255 to generate a
musical tone. Here, instead of using one of those numbers,
we used a RANDOM NUMBER to represent the musical
tone. The RANGE of random musical settings is from 150 to
250. The 150 is the STARTING POINT and the 100 is the
RANGE (150+ 100 = 250). The VIC will choose a different
number from 150 to 250 each time it goes around and selects
another diamond and plays the tone. The FOR...NEXT loop
provides the DURATION the note plays, before we turn it
OFF by POK Eing36876,0.

48 vol. 3 Issue 2 Commodore Magazine

LINE 90 is where we put the GOTO. We basically inserted
the musical note being played in Line 80 after Line 70, but
before the GOTO because we want to play the note before we
go back around <and display another diamond (and play
another random note).

Are you beginning to get comfortable with random num.bers?
Just remember that the FIRST NUME%R lontthsn]‘ebférs(l)?letgf
the formula is always the RANGE and the lastnl 3
far right side of the formula is the STARTING POINT. So,

lectin
for example, (506*RND(1))+7680 means we are se ga
random npumber starting at number 7680 with arange of 506,
which means that the random numbers will be chosen from
the set of numbers which includes 7680 to 7680+506, or

7680 to 8186.

Moving Symbols .

To move a symbol on the screen, snrpply change the
SCREEN LOCATION (the color location should ayto-
matically change because it is always the screen location plus
30720). Here, briefly, is how much you haye to add or
subtract to a screen location to move a symbol in one of the §
possible directions:

STRAIGHT UP
(-22)
RIGHT DIAGONAL UP

LEFT DIAGONAL UP f
(=21

(-23)
STRAIGHT LEFT <= === STRAIGHT RIGHT
-1 i
RIGHT DIAGONAL DOWN

LEFT DIAGONAL DOWN
(+23)

(+21)

STRAIGHT DOWN
(+22)

Often, you may have a symbol appear at random on the Jef;
edge of the screen, and ““fly’” across the screen to the righ
This is an easy movement because you simply add 1 to the
screen location. You can add 1 to the location even if the
location is ‘‘randomly’’ generated. Let’s try an example:

We’re going to retype our sample program a little, Starting
with a new Line 65. .STOP and LIST your program, thep
retype Lines 65-90 as shown:

65 E=LF+22

70 LC=LF+30720:POKELF— 1,32:POKELF,90
:POKELC 4

80 POKE36878,15:POKE36876,160:FORT=
ITOI0:NEXT:POKE36876,0




90 LF=LF+ I:LC=LC+ I:IFLF=ETHENGOTO20
100 GOTO70

Type the word RUN and press RETURN to see the program
work, then press the RUN/STOP key, type the word LIST
and press RETURN.

Look complicated? It’s not! Did you ever read a Commodore
magazine and get boggled trying to understand all the
variables like LF, RT, A, LC, etc.?? Pretty confusing, huh?
You may not have realized it yet, but you have just written
one of those ‘‘complicated’’ programs yourself! And you
understand what all the variables mean (at least you can
check back to the chart if you forget any). Well, now we’re
going to start USING some of those variables to make your
diamond symbol move, and do some other interesting things
as well. First let’s look at these extra program lines:

LINE 65 is a special line which defines a NEW SCREEN
PQSITION CALLED “‘E”’ (for *‘END’’ of the line). E at this
point in the program becomes the SCREEN LOCATION AT
THE END OF THE LINE where the random LF begins. For
example, if LF starts out at position 8010, then E is defined as
80.IO+22. or 8032 which is the beginning of the next line. In
a little while, we’ll use E as an ‘‘end of line limiter.’’

LINE 70 is the same as the LEFT COLUMN example we
used earlier, with the exception that we added: POKELF-
1,32. This ERASES the PREVIOUS SYMBOL. In other
words, we are POKEing one symbol in the first (left)
column, then POKEing the next symbol in the next position
(LF+1). If we don’t erase the previous symbol, we will wind
up with a line of symbols stretching across the screen and
that’s not‘what we want because we're trying to create the
illusion of movement, which is what animation really is. So
we must ERASE LF—1 by POKEing a SPACE SYMBOL
(number 32) into the previous location. That’s what this
POKE does.

LINE 80 is our music program except we’ve speeded it up by
changing the 200 in the FOR...NEXT loop to 10. You can
speed up or slow down the rate at which the diamonds move
(and the duration of the musical tone) by changing this
number. We also changed the tone from a random tone to a
steady tone (the number 160 is the number of the note we’re
playing here).

LINE 90 is a little tricky, so follow closely. The first thing
we did was use our DIRECTION FORMULA which is
shown in the ‘‘arrows’’ diagram above. You can see from the
diagram that if you want a symbol to move STRAIGHT
RIGHT across the screen, you have to increase the screen
location by adding 1. That’s what LF=LF+1 means. Of
COurse, to keep the color-location matching you have to
INCrease that by one, also. We also set an END OF LINE

LIMIT by using an IF...THEN statement. This statement
translates, ‘‘If the screen position of the diamond (LF)
reaches the end of the line and tries to wrap around to the first
location on the next line (E) then GOTQ Line 20 and choose a
new random location. Note that the diamond stays in the last
position on the line because we only erased LF minus 1, not
LF. The last position is still LF so the diamond stays there. Is
this beginning to resemble a game?

Line 100 sends the program back to Line 70 to POKE the
NEW LF (caused by LF=LF+1 in Line 90). There are two
GOTOs involved here. GOTO70 sends the program back to
move LF one space to the right . . . and GOTO20 in Line 90
sends the program back to get a new random starting point if
the diamonds reach the end of the line.

That should be enough to give you something to experiment
with, but let’s add a few more intriguing ideas before leaving
you. You probably noticed that sometimes the little
diamonds repeat themselves on lines where there is already a
diamond. That’s because everything is happening COM-
PLETELY at random. You can make the diamonds avoid
lines which already have diamonds on them by adding this
line to your program:

95 IFPEEK(E)=90THENGOTO20

The PEEK command may be new to you . . . it’s explained
in the accompanying VIC Magician article in this issue . . .
and in this program we are ‘‘PEEKing’’ at the E-1 location
(the last position on the line of the current LF diamond) to see
if there is already a diamond there. If there is a diamond there

. in other words, if the PEEK of location E already has a
diamond (number 90) in it, then the program is told to go
back to Line 20 and start over at another location. If it keeps
finding lines with diamonds it will keep looking for a line
which doesn’t have a diamond on it because everytime it
PEEKs at the end of the line it wants to start on and sees a
diamond symbol there, it will start again.

Combining Movements

Let’s ‘‘mix and match’” a couple of movements and see what
happens. Let’s change the diamonds to ARROWS and keep
the same LEFT TO RIGHT movement program we’ve been
using. Then let’s put BLUE HEARTS all over the screen
using the A (ANYWHERE ON THE SCREEN) variable.
Finally, let’s say that whenever an arrow hits a blue heart, the
blue heart turns RED. How in the world do we do all this?
Easy. We use our new PEEK command to “‘look™ at the
screen location directly in front of the arrow as it’s moving. If
we PEEK ahead and see a heart, we’ll change its color.
Sounds simple enough in plain English, doesn’t it? Let’s see
how it works in a program . . .

Continued next issue . . . G
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TIPS~

For Beginning Gamewriters

How Computer Animation Works

TWO POKE COMMANDS are required to display or move a
symbol on your TV screen. Here’s the format you need to use
to POKE a heart in the upper right corner:

POKE 7680,83:POKE38400,5

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
T T T T
768017681 7682|7683 (7684 76851768817667\7688‘\7689‘7690 7691 7692]7693 7694|7695 |7696| 7697|7698 7699|7700 77I]!‘l
1 T
7702.‘7703 7704(7705|7706 7707|7708 770917710‘77" 7712|7713|7714|7715|7716|7717|7718|7719|7720 7721!7722 7723

772417725\7726|7727|77287729/7730 ?73‘.'7732 77331773417735|7736/7737(7738{7739(7740| 774177427743 (77447745

774677477748 7749|7750|7751 ‘7752 7753|7754|7755|7756|7757 7758|7759 |7760|7761|7762|7763|7764 | 7765|7766 |7767

7768(7769(7770|7771(7772|7773|7774|7775 7776}7777‘7778 7779|7780|7781|7782|7783|7784|7785|7786|7787 (7788|7789

\\7790 7)91‘;7792,7793 7794|7795 7795‘7797 779517799‘7800 7801|7802|7803|7804 | 7805|7806 | 7807 | 7808|7809|7810|7811
! 1

T T

7812 7513‘7514!78|5 7816|7817 78‘8!7519 7820|7821|7822|7823 7824|7825 |7826|7827 | 7828|7829 | 7830|7831|7832|7833

1 T i I
7834‘7835;783517337 78387839 7840}7841‘7842 784378447845 7846|7847 | 7848|7849|7850|7851|7852 785317354 7855

R T T | |
7856 78571‘7858;7859 7860|7861 7862 7863|7864 | 7865 7866|7867 | 7868|7869 | 7870|7871|7872|7873| 7874|7875 7676/7877

1 4

7878 7879\7880:738‘ 7882:7883 7984}7885 7886|7887 | 7888|7889 |7890|7891|7892|7893 7894 7895|7896 | 7897 | 7898|7839

|7900|7901 7902f790377soai7905 79067907
il i i i Lol

7922|7923|7924|7925 7926;792717925 7929 7930]7931 7932|7933|7934|7935(7936|7937 (7938|7939 7940l794| 7942|7943

7908|7909 7910|7911/7912(7913|7914(7915(7916|7917|7918|7919|7920|7921

= |

1 T
7944 7945|7946 | 7947|7948 7949 7950|7951 i7952

7953,7954 7955|7956 /7957 | 7958|7959 (7960|7961 7962;7963 7964|7965
79667967 7968|7969 7970|7971 rilenieers 7975|7976 | 7977| 7078|7870 | 7880| 7981| 7982|7983 7984 | 7985 | 7985 7087

i =
79887989 7990|7991 |7992| 7993 799479957996, 7997 | 7998 | 7999|8000| 8001 (8002|8003 004 8005 8006 (8007 8008 8009

8010|8011/8012 801315014[8015 8016/8017/8018(8019 1/8022{8023|8024 |8025|8026 |8027 8028 8029 (8030 8031
| |

803280338034 9035‘803618037;803818039‘8040 B041|8042|8043 /8044 |8045|8046 |8047 8048|8049 |8050 8051 (8052|8053
! |

8054 |8055 8056|8057

8076|8077 /8078|8079 8080 8081|8082 8083|8084 (8085|8086 | 8087 | 8083|8089 | 8090|8091 8092|8093 | 8094 | 8095|8096 8097

8098 8099|8100 8!01“5‘02;8‘03}8‘04 8105}8106 8107/8108|8109(8110{8111|8112|8113(8114|8115/8116(8117 8118|8119
8120/8121(8122 8123‘812“8‘2513125 8127/8128|8129(8130(8131|8132|8133(8134(8135|8136|8137|8138(8139|8140|8141
| | | |

I I |
‘3142!5143‘8144lsus!alds;aldﬁﬁid& 8149|8150(8151|8152|8153|8154|8155|8156|8157 (8158|8159 8160 8161(8162(8163
| | i | | |

—t T
8058|8053 8060|8061 8062 8063 8064|8065 8066 8067 |8068 8069|8070 (8071|8072 8073|8074 |8075

I il T ]
|8|64\8165‘8166'8157‘B|68‘8|69!BX701817| 8172|8173|8174(8175|8176(8177(8178|8179(8180|8181(8182 8183|8184 8185‘
A ! 1 1 | J

Screen Location Chart

STRAIGHT UP
(-22)
LEFT, DIAGONAL UP f RIGHT DIAGONAL UP
(-23) w |_» (-21)

STRAIGHT LEFT <e@=== === STRAIGHT RIGHT
(-1) / (+1)

LEFT DIAGONAL DOWN RIGHT DIAGONAL DOWN
(+21) (+23)

STRAIGHT DOWN
(+22)

Add these values to the Screen location to move symbols in the
direction indicated by the arrow.
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There are FOUR numbers involved here: the SCREEN
LOCATION (7680), POKE VALUE OF THE SYMBOL
(83), COLOR LOCATION (38400) and COLOR POKE
VALUE (5). Here’s how they work:

1. SCREEN LOCATION. There are 506 locations,
numbered from 7680 in the top righthand corner to 818S in
the bottom right corner . . . the accompanying chart shows

all the location numbers.

2. POKE VALUE OF THE SYMBOL you want t’o
display. See the chart on page 141 of your VIC owner’s
guide. Example: the POKE value of a solid ball is 81.

3. COLOR LOCATION. This matches the screen location
but is easy to calculate because color location is ALWAYS

THE SCREEN LOCATION NUMBER. ADDED TO THE
NUMBER 30720. Example: color location for screen loca-
tion 7680 is 7680+30720 or 38400.

4. POKE VALUE OF THE COLOR you want to use,
Color numbers are: 0-black, 1-white, 2-red, 3-cyan, 4.
purple, 5-green, 6-blue and 7-yellow.

To POKE a purple ball in the upper right corner of the screen,
type this: POKE7701,81:POKE3842 1.,4 and press the RE-
TURN key (or put these commands in a line of a BASIC
program). POKE7701,81 means you are POKEing the
number of the ball symbol (81) into screen locgtlon 7701 (see
chart). POKE38421,4 means you ar¢ POKE:ing the color 4
into the color location that matches the screen location
(38421=30720 + 7701).
Moving Symbols ) y
To move a symbol in one of the directions shown by the
arrows in the accompanying diagram, simply POKE the
symbol on the screen, then add or subtract the values showp
for both the SCREEN AND COLOR LOCATIONS. To
simulate animation, you then ERASE the symbol from jtg
previous position by POKEing the number 32 (ablank space)
into the previous location. Type this:

POKE?7910,83:POKE38630,4 (and press RETURN,)
To MOVE this symbol one space down and to the right, type
this:

POKE?7933,83:POKE38663,4:POKE7910,32

(and press RETURN)

The first two POKEs added the value 23 to screen and color
locations (as indicated by the movement diagram) and the
third POKE erased the symbol by POKEIing a 32 (blank
space) into the previous location. Smoother, more efficien;
animation is achieved by using FOR . .. NEXT loops to
repeatedly add or subtract a location (see examples in thig
article).



Once again programmer Bill Hindorff came through—this time
with an excerpt from the forthcoming Commodore 64 Programmers
Reference Guide. (Yes, all 300-or-so pages of it.) This particular
chapter should be of interest to all our game fanatics, who can now
go bonkers with those terrific high-res graphics on the 64.

Joysticks, Paddles, and Light-Pen

The Commodore 64 has two @ pin Game
Ports which allow the use of joysticks, paddles, or
a light pen. Each port will accept either one
joystick or one paddie. A light pen can be
plugged into Port A for special graphic control,
etc. .. Examples of using the joysticks and pad-
dles from BASIC and machine language follow

The digital joystick is connected to CIA #1
(MOS 6526 Complex Interface Adapter). This
/O device also handles paddle fire buttons and
keyboard scanning. The 6526 has 16 registers
which occupy memory locations 56320 thru
56335 inclusive (SDC00 to SDCOF). Port A data
appears at location 56320 (SDC00) and Port B
data is at location 56321 (SDCO1).

A digital joystick is made up of five switches,
four for direction and one for the fire button. The
joystick switches are arranged as shown:

(Top)
FIRE
(Switch 4)
UP
(Switch 0)
I
|
LEFT ' RIGHT
(Switch2) ~=——  ———— (Switch 3)
|
|
|
|
DOWN
(Switch 1)

These switches correspond to the lower
bits of the data in location 56320 or 56321. Nor-
mally the bit is set to a one if a direction is NOT
chosenor the fire button is NOT pressed. When
the fire button is pressed, the bit changes to a
zero (bit 4 in this case). To read the joystick from
BASIC, the following subroutine may be used:

1@ FORKE=aTO1@:FEM SET UF DIRECTION STRIMG
2@ RERD ORFCE D tNEXT

TE DETR" L U S e g e
4 DATRYELY, wo  WEY, MHE"  MSED

5@ PRIMTUGOING...":

@ :REM READ THE JOWSTIC

S a=""THEMSR :REM CHECK IF A DIRECTION

WA C HOSEH
o PRIMTORS JWh et “::REM QUTPUT WMHICH DIRECTINON
c A:REM CHECE IF FIRE EBUTTOM MWAS FUSHED

FEM GET JOYSTICK “HLUE

] M FORM FIRE BUTTOM STATLE
12@ yy=q15-, IWAND1S ) :REM FORM DIFRECTION “ALLIE
138 RETLRM

FERDY ,

The values for JV correspond to these
directions:

JVEQUAL TO DIRECTION

NONE
UP
DOWN

LEET
UP.& LEFT
DOWN & LEFT

RIGHT
UP & RIGHT
DOWN & RIGHT

OOVONOCUMA~hWND—O

—

A small machine code routine which will
accomplish the same task is as follows:

1e@a L FAGE - JTOYSTICK., 255 JOYSTICE - BUTTOM READ EOUTIHME
1818

1923 :AUTHIR — BILL HIMDORFF

1azE »

194
1353

A5 D
3 DJIRR LD #5 :THIZ ROUTIME READS AND DECOOE:S THE

132 Loy #i s IYSTICKESFIREBUTTON IWPUT DHTR I
a5 LOA $0C@s :GET READIMG FROM FORT A
11803 LER A :THE ACCUMULATOR. THIS LERST
SIGHIFICAHT
111& ECZ DJIRG :S BITS CONTAIN THE SWITCH CLOSURE
1128 oE'Y sIMFOREMATION. IF A SHITCH IS vmED IT
1123 DJIRA LSFE R sPRODUCES A ZEROQ EBEIT. IF A THWITCH
IS OFEH
1145 ECz OIF1 :IT PRODUCES A ONE EIT. THE JOY=TICH
OIF-
1153 IHY :ECTIONE ARE FIGHT. LEFT. FORMARD.
ERCELARD =
1158 OJFL LSF A :EIT2aRIGHT, BITZ=LEFT. EITI=BACHMARD,
117& BCs OUIRE :BEITA=FORMARD AND EBEIT4=FIRE EUTTIOH.
1130 QE: AT RTZ. O AMD OV CONTRIN 2°%
COMFLEMENT
1133 DJIRZ LSR H :DIRECTION MUMEBERS I.E. #FF=-1, $0@=a.
Fal1=1.
12m0 EZ: DJIRZ sOM==1 “MOYE RIGHT»., Q=1 CMOVE LEFT.
TH Od=m CHO X CHAMGE:». OY=-1 CMOVE
SCREEM> .
9 DJFZ LSFE A :0'=1 CPMOYE QLN CSCREEM Y . D=3
v ZHAMGE
STH D :THE FORMARD JTOYSTICE FPOSITION
IRRESFOMDE
. STy 'Y :TO MOVE LIF THE SCREEN AND THE EBRCEWARD
RT= (FOSITION TO MOVE DOMN SCREEM.

S

& AT FTS TIME THE CARRY FLAG COMTRINS THE FIRE

ELITTON =THTE. !

250 :IF C=1 THEHW BUTTOIN HOT FREZSED. IF =2 THEN FREZZED.

Paddles

A paddle is connected to both CIA #1 and
the SID chip (MOS 6581 Sound Interface Device)
through a game port. The paddle value is read
via the SID registers $D419 and SD41A. PADDLES
CANNOT BE READ RELIABLY FROM BASIC
ALONE!!I The best way to use paddles, from
BASIC or machine code, is to use the following
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machine language routine. . .(SYS to it from
BASIC then PEEK the memory locations used by
the subroutine).

REE R a2 S a2 22222 SRR R IR 22T RS R 2R EEL LIS 2SS 20
FOUFR FADDLE READ FROUJTIHE “CAH A EE WZED FOR TWO:
HEEER RS2 EE LIRS RS ERR LI LSS S22 S
ALUITHOR EILL HIWODORFF & JTOE MCEMERHEY
FORTH=F00000
CIDODRA=$0CG2
S ID=$0953
=20 1000
ELFFEF #$=#+1
FOLX *=%+2

2 FPOLY #=+4=+2

S &5 enixicl
=3 FOLRD

E L #1
43 FOLRDE

] ZEI
LOA CIDORA  :53ET CLURFEMT “ALUE OF DOF
=TH ELIFFER :ZAYE IT AMAY
LOA #£03
ZTH CIDDRA
LOA #F25

:FOF FOUR FAOODLES OF T AMALOG TOVYSTICHS
sEMTRY FOIMT FOF OHE FPRIF CCOHOITION &0 12T
$2ET FORT A FOR IMFUT

ZTA FPORTA  :RODRESS 15T FAIF OF FACOLES
LOvY #+20 :WMAIT A HHILE

EFL FOLROZ
LOAR SI0+2S  :GET #

WHLILIE

$GET Y WALLE

:TIME TO READ FAODOLE FIRE EUTTOHS
:MAKE IT THE SAME AS OTHER PAIF
:BIT 2 IS POL x. BIT & IS POL ¥

DA #3250
ZTH FOLY+E

LOA #$40
DEX sALL FARIFS DOMET
BEFL FOLROD1 NI
LOA EBUFFER
STH CIDDRA +RESTORE PREWIOUZ “ALUE OF COF
LOA FORTA+1 :FOR O FAIF -
STH PDLY+:® :EBIT & IS POL ». BIT 2 IS FOL %
CLl
ETS
B L EMD

The paddles can be read by using the fol-
lowing BASIC program:

19 C=12#%42335:REM SET PADOLE ROUTIHE =TART
11 IN THE FARDDLE READING FOUTIHE
15 DE3 :READA :FOKEC+T A tHEXT
s CALL THE FADOLE ROUTINE
£ »:REM SET PAODLE QHE “ALLE
4

REM " Yo THO
Sa ®  THREE| "
] 2 tREM * FOUR
£1 REM READ BUTTON STATUS
£2 S1=PEEK(C+ S2=FEEK(C+TE2 : "
79 PRIMTPL. P4 :REM PRINT PAOOLE WALLES

REM PRINT FIRE EUTTON WALLES &
FRIMT :PRINT"$ire 2 ":51."+ire *-'E e
FORM=1TOSE :MEXT :REM WAIT A MHHIL

et CLEFA SCREEM AMD oo o
. won JpRIMT $GOTD 26 :REM CLEAFR THE =i S S
FRIMT"S" :PRIMT s 50 DE ROUTIME

3,141 F1323,

-

5

A e R ]
AR = DN D T

a
m
I
=)
<

B0

Jim Butterfield, Toronto

The first language you meet when you turn
onyour PET, VIC, or CBM is BASIC. It's powerful
and convenient. But deep inside your computer
is another language, faster and more powerful,
which is working behind the scenes to make the
good things happen.

We'll do an experiment to get a glimpse of
this inner superlanguage, called "machine
language” or more accurately 6502 machine
language”

If you have a VIC, remove any memory
expansion.

Now: type the following lines:

(RSP 0:0:0:0:0:0:0:0:0:0.0.6.0.0.0,0.0.0.0,0,0.0.0.0.
20 SYS 1031
30 PRINT "THAT'S ALL’

Line 10 should contain 25 X's—count them
to make sure they are right. Now: a special
number for line 20: for all PETs, 1031 is the
correct number as shown. For VICs, the line
should read SYS 4103, and on the Commodore
64 the line should be SYS 2055. Type in the
correct value, complete the program, and list it
back to be sure it's right.

The number you have typed inline 20isn'ta
mystery —it's the address of part of the program
itself. In fact, it's the address of the first of the X's
that you typed in. We're going to check that to
make sure everything is right.

Type in the following direct statement, using
the number from line 20:
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A Little Exercise in Machine Langudge

A=1031 (or 4103, or 2055, as appropriate )

Now we'll check that everything is OK by
typing:
PRINT PEEK (A); PEEK (A+23)

The computer should print ftwo numbers, both
of which Qre%& What does this mean? 'II‘hcn's
how the letter X is held in the compﬁnter s
memory .. we're checking t0 $6€ that we haye
the X's in the right place.

Putting in the program.

Now, here's the gimmick: weTe going to fj
machine language program right inside g line
of BASIC!We'll POKE it into place, byte by byte
and we'll use the value of A that was Previousy,
set. Type the following lines carefully:

32 POKE A+9,16
gg f\? 1,228 POKE A+10,32
POKE A+2.255 | POKEA+11210
POKE A+3,201 POKE A+12,255
POKE A+4.13 POKE A+13,202
POKE A+5,208 POKE A+14,208
POKE A+6,1 POKE A+15,250
POKE A+7.96 POKE A+16,240
POKE A+8162 | POKEA+17,238




Whew! That's it, but we'd better make one
more check to be sure we have put it in OK.
Type: T=0:For J=A TO A+17:T=T+PEEK(J):NEXT
J:PRINT T and the machine should reply with
value 2847, which shows that you didn't make
any mistakes.

You may LIST your BASIC program agadin
now. . .but there's an amazing change. Most of
the X's have disappeared, and in their place is
an astounding hodgepodge of stuff. Don't worry
about it—that's where we have been POKE-ing
about. It looks like a mess to us, but to BASIC it's
just a REM —a remarks line of no particular

interest.

Runningit.

Type RUN, and the program will start.
Nothing will seem to happen, but touch a key
and —pow —the key is repeated sixteen times on
the screen. Talk about speed typing!

You may terminate the program by pressing
the RETURN key —the machine language
program is looking for this key and will quit
when it sees it. Before you stop things, you might
note another interesting thing: machine lan-
guage ignores the RUN/STOP key unless special
arrangements are made to check it.

If by any chance the program does not
work, there must be a mistake somewhere. Turn
the computer off and back on again. No harm
has been done; but you'll have to start all over.

How it works (Part 1).

We placed a machine language program
inside a BASIC REM line. BASIC, of course,
ignores everything inside a REM line, so it wasn't
bothered. . it proceeded to line 20.

Line 20 contained a SYS command. That's
like a subroutine call: it's very much like GOSUB.
GOSUB tells you to go to a BASIC subroutine,
which will contain a RETURN statement when it's
finished. SYS tells you to go to a machine
language subroutine, which will give its own
kind of return statement (called an RTS
instruction).

So we go to the machine language
subroutine —tucked inside the REM statement—do
whatever it says, and eventually return to BASIC
which finishes the job.

How it works (Part 2). [

You don't need to know this kind of detail,
but for serious students I'll give a detailed
rundown on what the machine language
program is up to. I'll show the POKE values; then
I'll show the same numbers using a special ~
numbering system called "hexadecimal” which
machine language programmers use; and
finally, a brief explanation of each instruction.

32228255 20EA4FF Get from keyboard.

20113 C9 0D Ifit's a RETURN key. . .
2081 D001 skip next line;

96 60 Return to BASIC

162 16 A2 10 Set X countto 16

32210255 20D2FF Print the character;
202 CA Count down X

208 250 DOFA If more, back to PRINT
240238 FOEE If not, back to start

It's not as legible as BASIC, but you can see
that it has the same kind of clear logical
structure that we use in BASIC.

If you can find the location where you
placed the 16, you can try higher numbers there
(maximum 255). Careful: variable A will have
lost its value, so you must reset it or calculate the
location yourself. To be sure, PEEK before you
POKE.

Summary.

It's quite compact for some jobs: the whole
Machine Language program fits inside a line of
BASIC. '

It's amazingly fast: BASIC couldn't print at
that speed.

Perhaps most useful of all: Machine
Language can give you a glimpse of the inner
workings of your computer.
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“Why buy just avideo game when you can get
a full colour computer for the same price’’

A computer like this would have been science
fiction a few years ago. Now it’s a reality. It's 4
the Commodore VIC-20, a full-fledged, expand- l
able colour computer that costs the same as a ‘
video game.

Everybody loves video games and the VIC—ZO\
has some of the best. But the Commodore
VIC-20 can also help the kids with their home-
work and mum with her budgeting. Dad can
even take the light, portable VIC-20 to the office
for financial and business applications.

And Commodore has many more applications
on the way.

AR PR,

With Full Capability For:
® F.ducation programs
® Recreational programs
® Personal computing /
® Includes Microsoft, PET BASIC
@ Full-size typewriter-style keyboard
® Easy to follow instruction manual
® Memory expansion to 32K RAM
® Connects to any TV set
@66 graphic characters
@ 25K total memory
@4 sound generators
@16 colours

A real computer for the price of a toy,

The VIC-20 is the friendliest way we know to learn
A computing. It has a full computer keyboard even a smal|
child can operate.

It plays music, has exciting graphics and lets you
create pictures. It even tells you when you've made a
mistake and how to correct it. The VIC-20 can take youy
children from pre-school through post-graduate studies,

Why get just another game that could end up in the
closet? Get an honest-to-goodness home computer for just
$299. Get the Commodore VIC-20.

Learn more about Commodore, the home-computer you
can depend on. Call or write for the name and location of
your Commodore dealer nearest you.

The Commodore Information Centre,

5 Orion Rd., Lane Cove, NSW. 2066 Tel: 427 4888

r commodore

COMPUTER

MLVL1655
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CONCURRENT CHIMER

by Dirk Williams

The following program is a concurrent
clock for the unexpanded VIC 20. Not to
be confused with workaday boring
concurrent clocks — this one plays
westminster chimes on the hour.

For those who are unfamiliar vyith the
principle of concurrency (nothing to do
with Mr Hawke) it simply means that
this program runs even while other
programs are running. Thus the clock
will be displayed on the top line of the
VICs screen and will chime hourly even
while you are typing in another program
or working out your budget or playing
blue meanies.

In order to achieve this, the program
uses the interrupt routine (this is a
routine which is performed transparently
every 60th of a second by the VIC)
which then drives the concurrent clock.
The clock obtains its accuracy from the
fact that it occurs so regularly.

The two listings contain the said
program — the basic listing should be
used by people without machine code
monitors. When run, the basic program
pokes the clock program into high
memory space — and sets the top of
memory and array pointers so that the
code will not be overwritten. The poke
788,157 and POKE 789,28 re-vector the
interrupt routine through the clock
program. The listing has been included
to allow advanced programmers to
change, if necessary, the program.

The colour of the clock on the top line
may be changed by poking a number
(default 0) into 7472. RUN
STOP/RESTORE will turn the clock off
— so simply poke 788,157:POKE789,28
to turn it back on. The clock will slow
down during disk access — but this is to
be expected.

1DA8
1DAD
10B2
1DB7
1DBC
1DC1l
1DC6
1DCB
1DD0
1DD5
1ppa

IDAA secs IDAC mins IDAE hours

37 00 24 00 11 ; IDA8=jiffies
00 02 10 B6 B3 ; 1DBO=ASCII secs(units) 1DB1=ASCII secs(tens)
R7 B1 B2 BO 00 setc

00 40 EC EC 80
40 EC CF FF 40
A9 D4 00 80 FF
FF 00 20 00 00
00 40 FF FF 00
40 A9 D4 00 40
EC EC 80 40 EC
CF FF 10 0C 00

;1DB6=chime flag
:1DB8=data table(sets of 4 bytes) as below

;length, voice 1, voice 2, voice 3, etc

1DB7=counter for notes
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1C9D PHP

1C9E PHA

1C9F TYA

1CAO0 PHA

1CA1 TXA

1CA2 PHA

1CA3 INC $1DAS ;increment jiffies
1CA6 LDA $1DAS

1CA9 CMP #S$3C ;compare with 60
1CAB BNE $1CE4 ;jump to write routines if less
1CAD LDA #S$00 ;zero jiffies

1CAF STA $1DAS8

1CB2 INC S$1DAA ;increment seconds
1CB5 LDA S1DAA

1CB8 CMP #S$3C ;compare with 60
1CBA BNE S1CE4 ;jump if less

1CBC LDA #S$00

1CBE STA #S1DAA ;zero seconds '
1CC1 INC $1DAC ;increment minuites
1CC4 1DA S$1DAC

1CC7 CMP #$3C ;compare with 60
1CC9 BNE $1CE4 ;jump if less

1CCB LDA $300 ;zero minuites
1CChb STA S1DAC

1CDO0 INC $1DAE :increment hours
1Cp3 "LDA "#S01 ;set chime flag

1CD5 STA #$1DB6
1CD8 LDA #S1DAE

1CDB CMP #S$S0D jcompare with 13

1CDD BNE $1CE4 ;jjump if less

1CDF LDA #$01 ;set to one

1CE1 STA $1DAE

1CE4 JSR $1D3C ;jump to ASCII convert routine

1CE7 JSR S$1CF6 ;jump to screen write routine

1CEA JSR $1D66 ; jump to chime routine

1CED PLA

1CEE TAX

1CEF PLA

1CFO TAYy

ICF1l PLA

1CF2 PLP

1CF3 JMP $EABF ;return to normal interrupt - make this JMP $6346
if entered from MLM

1CF6 LDX #3500 ithis routine writes to screen

1CF8 LDA #S$A0
ICFA STA $1E00,X
1CFD INX

1CFE CPX #$07
1D00 BNE S$S1CFA
1D02 LDX #$05
1D04 LDY #$07
1D06 LDA $1DBO,X
1D09 STA $1E00,Y ;put clock on screen
1DOC DEX

1D0OD INY

jclear in front of clock with RVS spaces
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1DOE
1D11
1D14
1D16
1D18
1D19
1D1A
1D1cC
1D1F
1D20
1D23
1D25
1D27
1D2A
1D2B
1D2D
1D2F
1D31
1D33
1D36
1D37
1039
1D3B
1D3C

1D3E
1D41
1D43
1D45
1D47
1D49
1D4B
1D4E
1D4E
1DA4F
1D52
1D53
LD55
1058
1D59
1D5A
1D5C
1D5F
1D60
1D61
1D63
1D65
1D66
1D69
1D6B
1D6D
1D70
1D73
1D76
1D79

LDA
STA
CPX
BEQ
DEX
INY
LDA
STA
INY
JMP
LDA
DX
STA
INX
CPX
BNE
LDA
LDX
STA
INX
CPX
BNE
RTS
LDX

LDA
LDY
CMP
BMI
CMP
BEQ
ChLE
SBC
INY
JMP
CLC
aDC
STA
TYA
CLC
ADC
STA
INX
INX
CPX
BNE
RTS
LDX
CPX
BEQ
LDY
LDA
STA
LDA
STA

$1DBO,X
$1E00,Y
#s00
$1D23

#SBA
$1E00,Y

$1D06
#SA0
#S0F
$1E00,X

#516
$1D27

#$00
#$00
$9600,X

#516
$1D33

#5500

$1DAaA, X
#S00
#S0A
$1D52
#s00
$1D52

#5509
$1D43

#$BO
$1DBO,X

#5380
$1DB1,X

#06
$1D3E

$1DB6
#500
$1DA7
$1DB7,X
$1DB8,X
$900A
$1DB9, X
$900B

;clear behind clock

;load colour into A

;set up colour RAM

;this routine does ASCII conversion on time bytes
;and stores results from 1DB0 onwards

:this routine is the chime routine
;check chime counter/byte check flag
;jump if not set

;get note length from table start S1DB8
;get voice 1 note

;Store it, etc
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1D7C LDA $1DBA,X
1D7F STA $900C
1D82 LDA #S$OF
1D84 STA S$900E
1D87 INC S$1DB7
1D8A CPY $1DB7
1D8D BEQ $1D90
1D8F RTS
1D90 LDA #S$00
1D92 STA $1DB7
1D95 CLC
1D96 LDA S$1DB6
1D99 ADC #S$S04
1D9B STA $1DB6
1D9E CMP #$28

; tune
1DAO BMI $1DA7
1DA2 LDA #S$00
1DA4 STA $1DB6
1DA7 RTS

;set volume

;check if note finished

;zero counte if note finished

jincrement check flag to point to next note

;song beneath flag - could be changed for diff

;zero check flag

(Cont. on page 60)

Tired of getting wiped out by the DROID
FORCE? Want to hit 40,000 and get that much-
deserved free ship? Or better yet, want to get
six-digit scores? Here's how to do it! (Or at least
how 1 did it!)

1. Get rid of that joystick! Grab firm hold
of the game paddle, it's the OMEGA
WARRIOR'S controller!

Here are some points to reriiember when
using the paddle.

P1. The paddle doesn't rotate 360 degrees.

Ithas what one might call a limited area of
movement. It is this 'limited area of movement’
that the young OMEGAN must learn to control
and later master to become a WARRIOR!

/
T

o

\\\\

\

\ J//‘ 3ot o

e

FIGURE 1
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The Finer Points

by David Berezowski
Present Omega Race Champ

Referring to Figure 1, you can s&© Ithg;éhe
paddle only rotates 270 degrees. Of thls-ves you
degrees, approximately 180 degreet;%lr o
a smooth rotation of your Shlpimaec%r’s
degrees is sort of like the play 1n -
steering wheel. Don't be fooled by the play in

the paddle.
P2. DEAD SPOTS: -
FIGURE 2 2 A 8
= o
sf < > *?
L o)

Referring to Figure 2, note that as you turn
the paddle c?ockwgi:e, your ship turns clockwise
and vice-versq, HOWEVER, if you have turned
your ship clockwise to position 9, and want to
continue on to position 2, you cant! Note that
the same is true it you're at 1 and want o goto
8. Therefore, when pointing left (<) remember
what position you're at (either 1 or 9). lf youTe
at 1 and want to go to 8, you'll have to quickly
spin the paddle clockwise, and vice-versa if
You're at 9 and want to go to 2.

2. When starting a new screen or round, always
point your ship lett (<). If the round begins
with your ship on the right side of the screen



then you are pointing in the right direction.
(Proceed to step 3, The Technique). However,
if you are on the left side of the screen, then
quickly spin your paddle counter-clockwise
so that you are pointing right (>). You are
now ready for The Technique!

3. The TECHNIQUE: (This is what you've all been
waiting for!). The whole secret to what I'm
about to say lies in the fact that the DROIDS
base their missile firing direction on where
you are on the screen at the time they decide
to fire at you. If you can get them to fire
where they can't hit you, then you can blow
them to bits. Here's how to do it!

FIGURE 3 Ll
<« —>I¢——\/—a
2 e
] !
X SCORE 1
|
O
O
0
000

T1. Referring to Figure 3.

a) Make sure you are pointing right (=).
(You'll have to quickly spin the paddle counter-
clockwise if you were following my instructions
earlier!)

) Thrust to a moderate 5 '

; peed and point
your ship down (V), after yoy have finished
thrustmg._

c) Whenyou reach point A, rapidly fire down
at the DROIDS. Continue to fire until you have
bounced back to point A,

d) Point the ship right (>) (make sure you
turn the paddle clockwise to get to this position).
When you reach point B, thrust to a moderate
speed and point the ship down (V) again (atter
you have finished thrusting of course).

e) Go to step C until all the DROIDS are dead.

f) Clean up as many ‘mines’ as you can and
prepare for the next round by pointing your
ship left (<).

Use the same technique as T1, except use
points C and D instead of A and B, and point
your ship left, instead of right. (You shouldn'
have to turn your paddle if you were following
my instructions earlier!)

Why does the above work??? If you time it
right, by bouncing back and forth at a moderate
speed, the DROIDS will fire at you while you are
right of point A or left of point C. Fortunately
they will fire up at an angle and their missiles
will harmlessly hit the inner boundary. Thus
there will be few (if none at all) missiles threat-
ening you and you are free to fire down at the
DROIDS. It's almost like shooting fish in a barrel!

NOTES

N1. Don' fire repeatedly into an explosion.
They tend to act like black holes and ‘eat’ on-
coming missiles. Better to space your missiles apart
and wait until the explosion has disappeared.

N2. Don't fire more than four times in a row.
The system tends to store up the fifth button press.
After four missiles have been fired and the first
missile ‘dies’, a fifth missile is mysteriously fired
from your ship. THIS CAN REALLY THROW YOUR
TIMING OFF! To see this in motion, try the follow-
ing. Start the game and point your ship so that
the missiles will fire along the top of the screen.
Now quickly press the fire button five times. Four
missiles will be fired and travel across the screen.

Asthe first missile ‘dies’, a fifth missile will fire
from your ship even though you haven't pressed
the fire button!

Na. Pressing shifted F3 (i.e., F4) will give you
five ships to start with instead of three. However,
when reporting high scores, remember to note
how many ships you started with!

N4. Using different color combinations might
improve your game. I like a black background
with cyan characters.

N5. Try and destroy the flashing DROIDS
first. These guys soon turn into DEATH STARS
which fly faster then you do and are very deadly.
Never fire at a DEATH STAR head on. You must
learn to anticipate where he is going and fire
at where you think he will be, not where he
actually is. This is due to the fact that the DEATH
STAR flies so fast, that if you shoot right at him,

romasoscenes ¢ BT o Vaindoy by the time the missile gets there, he will be
v, | < ! 2 somewhere else.
j : g N6. When in real danger, don't sit there like
] E ! a dummy and shoot. Its much better to run away
. o (firing as you go of course)!
O
& - i) ¢ g
00 " -
s AM/ <4€ 570““ 4

T2. Referring to Figure 4.
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(Cont. from page 58)

S PRINT"J SETTING UP*"

10 POKEA4S,128:POKES® ,28:POKESS, 128:POKESS ,28:CLR :RESTORE
20 FORX=7325T07646

39 READV:POKEX ,V:NEXT

4@ POKE788, 157:POKE?89,28

SO PRINT® DND" : INPUT"TIMECHHMMSS) ": TS
60 IFLENC T$)>< >6THENS®

70 T1=VAL(RIGHT®H( T$,2)): IFT1>SSTHENS®
7S T2=VYAL(MIDS( T$,3,2>>: IFT2>SSTHENSS
80 T3=VALCLEFTS( T$,2)>: IFT3>12THENS®
85 POKE7S84,T1:POKE?586,T2:POKE?S88,T3
88 PRINT"":END

18@ DATAS,72,152,72,138,72,238
119 DATAL6E8,23,173,168,29,201
1290 DATAG9Y ,203,35,169,0,141, 168
138 DATA28,238,170,29,173,170
148 DATA29,201,60,208,40,169,0
1586 DATA141,178,298,238,172,23
160 DATAL73,172,29,2081,60,288
178 DATA25,169,0,141,172,29,238
188 DATA174,29,169,1,141,182,28
138 DATA173,174,29,201,13,2088
288 DATAS,169,1,141,174,29,32
219 DATAGB ,29,32,246,28,32, 102
228 DATA 29,194,170, 104,168,184
2380 DATA4@,76,181,234,162,0, 169
2482 DATAL168,157,8,30,232,224,7
250 DATA20e8,248,162,5,160,7

26@ DATA188,176,29,153,0,30,202
270 DATAR289,189,176,29,153,0

280 DATA36,224,0,240,11 ,282,200
290 DATA169,1386,153,0,30,200,76
308 DATAG,29,168,160,162,15

218 DATA157,0,30,232,224 ,22

320 DATAZ98,248,169,0,162,0

330 DATAL157.,8,150,232,224,22

348 DATAZ288,248,86, 162,08, 189

3592 DATA179,23,160,0,2081,10

360 DATA48,11,201,0,240,7,24

270 DATAR233,9,200,76,67,29,24
382 DATAI1ABS, 176,157,176 ,29, 152
3232 DATA24,105,176,157,177,29
422 DATAR232,232,224,6,208,217
412 DATASE,174,182,29,224,0

420 DATAR2492,58,188,133,29, 189
438 DATAL184,29,141,10,144, 189
440 DATA185,29,141,11,144,189
45® DATAL186,23,141,12,144,169
4683 DATA1S5,141,14,144,238,183
472 DATA29,294,183,29,240, 1

429 DATASE,169,0,141, 183,29

498 DATAZ24,173,182,29,105,4

500 DATA141,182,29,201 ,46,48

51@ DATAS,1698,0,141,182,29,96
528 DATAL7,0,26,0,1,8,1,16

S22 DATA182,178,177,176,177,176
542 DATAR,8,64 ,236,236, 128,64
558 DATAZ236,287,255,64, 169,212
568 DATAZ, 128,255 ,255,0,32,0

578 DATAG ,0 ,64 ,255,255,9,549

582 DATA1E3,212,0,64 ,236,236, 128
599 DATABA4 236,207 ,255,16,0,0,0

READY .
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Behind the Programs

An Interview with Rick Madge, Creator of Garden Wars

Rick Madge, the 25 year-old creator of
Commodore’'s Garden Wars cartridge game,
talks very softly on the phone (our method of
communication for this interview), and seems to
enjoy playing around on his computer more
than he enjoys being interviewed. Nevertheless,
he provides some interesting insights into how
he came up with this unusual and challenging
maze game, and (for those of you who aspire to
seeing your name in our High Score column)
some tips on how to score better.

Power/Play: For starters, who are you and
what do you do in your real life?

Rick Madge: I'm a research engineer—an
electrical engineer—for Ontario Hydro. My job
right nowisto investigate the effects of power

lines on radio transmissions.
P/P: With that kind of background, how did

: iting games?

you %%tl _lggovl}’?grge%eam ago. when I first started
Wit Orﬁ ario Hydro, I was using one of their RETs
as part of my job. I started playing around with it
and decided I wanted one for myself. Before that

only experience with computers had been
P in the mainframes at university, which are not
o friendly. The PET was a welcome change.

My first game was a golf game, but it was

pretty crude because [ was just learning
BASIC_'d only had a brief exposurefo
FORTRAN at university. Since tl}en I've written a
Whole mess of GAMEs. but they're mainly just for

- ’ X
4

Rick Madge

-

[llustration by Robert Hunchar.

myself, for my own amusement.

[ especially like designing adventure-style
games, where you program a little maze and
wander around, getting attacked by monsters.
['ve also put together a program for playing the
card game Euchre, but that's a 32K game for
the PET.

P/P: In the game market the big thrust
seems to be toward “space” or "cosmic” kinds of
themes. How did you come up with the idea for
something as down-to-earth as Garden Wars?

RM: [ wrote a program called Rat Man, first.
Garden Wars evolved out of that idea. It seemed
to me to be something people could identify
with, something familiar. And it's hard to come
up with a new concept in a space game. Even if
it's different, it would look like what's already
out there,

P/P: How did you decide what elements
would go in? For instance, the wiggling snakes
impressed me.

RM: The snakes were easy. The truth is, things
that seem most impressive are usually easy to do.
But things that seem simple —like keeping the
program running —are a lot harder.

When I was deciding what would go in, as
usual there had to be chasers and chasees.
Then, one way of fighting the chasers is to have
arrows, so I gave the chasee arrows. But I wanted
to have something that wasn't just killing, so [
put in paralyzing, instead.
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When the bombs explode, they send para-
lyzing shock waves in all four cardinal direc-
tions. Also, when the spiders turn blue, you can't
kill them anymore. You can only stun them. And
once they turn black, you can't get rid of them
at all. Then you just have to run away from them.

I went through a number of things people
typically associate with gardens to decide what
to put in.  would have liked to put in flying insects
that wouldn't be restricted to the boundaries of
the maze, but it would have taken too much
memory. As it was, I ended up with only about 8
bytes left once it was finished.

P/P: What do you consider the outstanding
features of the game?

RM: First, you have all the various creatures
that leave behind bombs and eggs. Then the
spiders come from the eggs. If you don't kill
them, they turn blue or black, and there are
more and more of them. Another feature is the
eight levels of play, with eight different mazes. I
also like the treasures. There are eight of them,
also. They're those flashing things you see
appearing and dlsappeonng

P/P: What are the clues to scoring well in all
that craziness?

RM: The best attack is to kill creatures and
eat eggs. Also, don't shoot treasures, because
when you do that they disappear and come up
sormewhere else. But if you run over a treasure,
you get 100 points per treasure per level, and if
you get all eight on one level you get 1000
points added at the end of that level. I tried to
make it so a person couldn't just spend their
whole time shooting. The clue to really racking
up points is to get the treasures.

P/P: What do you see as the weaknesses
of the game —the things you would have liked
to improve?

RM: I would have liked to have had the
flying insects come across the screen, but, as I
said, that would have taken another 300 bytes
that just wasn't there.

P/P: Did you run into any other obstacles as
Yyou were workmg on the game?

RM: None in particular. The main problems
were in debugging, because it was my first
attempt at programming in assembly language
and [ was always making dumb mistakes—
typos mainly. Occasionally it would take me a
Wweek or so to find the mistake, so that held things
Uup sometimes.

P/P: Among the computer games you've
played, which one is your favorite?

RM: [ usually don't play computer games.
['ve been too busy programming, and I like to
program more than play.

P/P: For all our hot games people, what's
your high score on Garden Wars?

RM: So far ['ve scored 81,000, (%]

Editor's Note: Weve excluded game creators from our High
Score competition
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High Scores

VIC AVENGER
9.060
Bram Koster, Otterville, Ontario
ITER LANDER

207,400
Christopher Champlcun
St. Petersb
SUPER
45,700
Robert Schaeffer, Brookline, MA

MIDNIGHT DRIVE

1411 km

Nathan Mehl, Newark, DE
RADAR RAT RACE

122,240

John Higginson, South Holland, IL
SUPER SLOT

7.306 coins o

Jerry Krueger, :
PINBALL

1,500,000
Joe Ferrari, Commodore
Toronto
MOLE ATTACK
309
Barbara Brey, Phoenix, AZ
DRAW POKER
12,819
Angie Traina, Jonesboro, LA
CAR CHASE
75,865
Zach Coleman, Charlotte, NC
LITHER

325

Kelly Stanley, Flonsscmt MO
SUPER SLITHER

129

Robert Schaeffer, Brookhne MA
BLUE MEANIES

800

Jon Alderman, Willowdale.

Ontario

RF

55,000
Joe Ferrari, Commodore.
Toronto
OMEGA RACE
3 ships: 194,050
5 ships: 204,980
David Berezowski,
Commodore, Toronto
GARDEN WARS
68,430 :
Joe Ferrari, Commodore
Toronto

~We had several high scores
come in too late to make this
issue. We'll get them into the
March issue. If your score
didn't set a record this time,
keep playing! Maybe you'll,
topple these champion garne-
sters next timel



VIC Baseball

by Mazk Biggs

Ah, baseballl Remember the sweet spring
air, the roar of the crowd? VIC Baseball is a
great reminder of the season to come. A few
clues: if you pick Team #1 you're the home team,
which means the crowd cheers when you get a
hit. That means, however, that Team #2 has to
put up with cheers when they goof, because the
home crowd is very rude toward visitors. The
game offers you d choice of pitches and is
pretty realistic in responding to your batting
abilities. Use the keyboard to pitch and hit: F
throws a fast ball, C achange-up, E a curve to
the left and R a curve to the right. The letter

P swings the bat.
Hu:l:IHPUT"HRME OF TERM 1":C#
IHPHT"NHME DFI;EHM ﬁa,ni
— JHIHGS" 5 TH

A ﬁ%ﬁ- b E25a79. 205 POKESEETE, 15
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24 IFAF="E"THE 5:R=1 507026
=5 GOTOSS
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Ilustration by Larry Motkowski

1in IFE=-2THEHMRETLRH
115 GOTOI6S

140 IFZ<=.TSTHEMO=0+1:5R=:BE=0: G0TO40S

143 IF 3STHEMSR=SR+1 : FRINT " SEXIEsFRRRRIS" ;
IFSR=0THEMSR=2

145 IF STHEMFRIMT"FOULBALLINENEEREL" ;

FORT=1TI AR HEXT FRINT "%

THEHPOEK

ATATT A
ST T :;‘YEI

168 SR=0:BR=0:IFZ<{=.SSTHENO=0+1:GOT040S
161 IFT1=1THEMPOKERESTT, 245
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: =1 W==1
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We're Glad You Asked...

Q How does one “trap” the RUN/
STOP key on the VIC 20? I am
presently working on a pre-
school program and am using
GET statements instead of INPUT
statements when I want an oper-
ator’s response. Unfortunately,
though, a child may inadvert-
ently break the program by
hitting the RUN/STOP key. I was
unable to “trap” the RUN/STOP
key in the usual manner, using
GET A$ and the CHRS$ (“X")
function. I suspect one has to
POKE the VIC's memory to trap
the key, but where?
A You're entirely correct. To dis-
able, POKE 788,194. To re-enable,
POKE 788,191. You can use these
commands wherever appropriate
in your program. Side effect: this
also traps the real time clock (TI
and TIS).

Q How does one protect a VIC 20
program from being copyable?
A lIt'svirtually impossible to pro-
tect any program from a deter-
mined thief. This is particularly
true with programs on cassette.
However, if you want to protect a
program from a relatively inex-
perienced copycat, a simple tech-
nique is to put part of it (maybe
some subroutines or calculations)
into machine language. Because
machine language is stored in a
different part of memory than
BASIC, if someone tries to copy the
program by simply SAVEing from
tape or disk, only the BASIC part
of the program will be saved. And
the thief will be foiled because
the program will not run without
the hidden machine language.

Q I'want to use my VIC 20 with
expanded memory AND the VIC-
MODEM. How can I override the
current prohibition? My work
involves preparing texts at home,
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then calling a university com-
puter to download the texts to
add to other files and print on
the high-quality printers.

A Afairly simple task. Plug in the
memory expander you intend to
use with the VICMODEM, type in
the Terminal Software program in
the VICMODEM manual and save
it (with the memory expanderin
place). When you load and run,
you've got the use of both
expander and modem.

Q Why are these calculations
not exact:

PRINT exponents of

374 =81.0000001

3T6 =729.000001

etc.
A The problem is caused by
rounding errors introduced when
the computer converts decimal
numbers to and from binary
numbers. There are several ways
around these inaccuracies, but the
easiest one is to have the computer
print only the first four or five (or
seven, or whatever, depending on
where the inaccuracy begins)
numbers it sees.

Q Is there some way to look at
what's in my VIC’'s memory?

A The best way is to use the
VICMON cartridge. But if you don't
have one, this little program will
permit you to look inside your
VIC's memory:

10X=X+1

20 PRINT CHRS$(PEEK(X)):

30 Y=Y+ 1:IFY=500THENFRINT
“BERENE X Y=0

40 GOTO 10

When you type this in and RUN,
the VIC will print on the screen
each character stored in each of
the 65535 memory locations. Since

many locations are not in the VIC
itself but in plug-in cartridges,
when they are being addressed
there will be no display. Also, if
you'd like a less flashy but more
informative display, change line
20 to:

Z=PEEK(X):PRINTZ;

This will give you the value in
each location, rather than the
character itself. For more informa-
tion on what you're seeing on the
screen, check your VIC 20 Pro-
grammer's Reference Guide,
Appendix F. (Thanks to the VIC-
NIC News, Box 981, Salem, NH
03079 for part of this tip.)

Q In the Fall 1982 issue of Power/
Play you said it is not possible to
restore the VIC back to its unex-
panded state without removing
the expander cartridges. Actucd-
ly. restoring the VIC back to its
unexpanded state is possible with-
out removing the expander car-
tridge. UMI's BASIC Utility Programm,
BUTI (pronounced “beauty”). in-
cludes a command for setting the
VIC to its unexpanded, VIC plus
3K, and VIC plus 8K or more
configurations (if memory 15
available) without removing any
cartridge.

Also, our experience has
indicated that, when-an 8K or
16K memory expander is cx_dded,
the start of screen memory is at
4096 decimal, while the start of
BASIC is at 4608 decimal. Your
column said that under these
conditions the start of BASIC is
at 4096.-

Sincerely,

David Lundberg

Technical Director,

United Microware Industries, Inc.
A Sorry we missed that simple
erTor concerning the start of BASIC.
Thanks for catching it.



AVAILABLE NOW FROM
COMPUTER BUSINESS AIDS

WORD PRO - the tried and tested Wordpro series for the
C64 $215.00
VISICALC and DATA MANAGER - electronic spreadsheet and

data base for the C64. Visicalc $148.00
Data Manager $236.00
COCO - computer tutor for the C64 $123.00
SPACE BELT - a space game for the C64 $55.00

RABBIT - speed cassette loader and saver for VIC20 and

C64 $75.00

VICTREE - from SKYLES ELECTRICS, so you know it's good.
— Leaves your VIC20 or C64 with 42 additional commands;
— Branches out to most Basic 4.0 programs;
— Roots into most printers.

PET SPEED COMPILER - for the C64 $353.00
INTERPOD - a connector for the C64 or VIC20 to provide
IEEE/RS232C AND IEEE serial I/0 $340.00
VIE (VIC20 IEEE) and CIE (CBM 64 IEEE) - gives your
computer IEEE-488 1/O for all Commodore and IEEE appli-

cations $172.50
THE MINI JINI - plug in cartridge for VIC20 and CBM64. A

data base which is very user friendly, with established data base
for hamradio, etc. Can save data on cassette or disk. $150.00
BLANK CARTRIDGES FOR THE VIC20. 4K empty or 16K
boards to allow you to put programs on cartridges. SOFTWARE
HOUSES - we can also put your BASIC programs onto
cartridgeswith auto start. 4K empty cartridges for VIC20

$16.00

8K cartridges $63.00

SOON AVAILABLE -
COMPLETE DISASSEMBLY OF Cé64

Direct enquiries to :

COMPUTER BUSINESS AIDS
Suite 11, Ocean Plaza,

6th Avenue,
MAROOCHYDORE QLD 4558

Phone: (071) 435 849

(Dealers Note): All retail sales except in Sunshine Coast
area will be forwarded to authorized Commodore dealers.

——ONE STOP—
e SERVICE ==——

Never before in the history of computers has
anyone been able to offer users so much.

Computer Reporting Services

has collected the largest range of VIC-20 and
COMMODORE 64 books in Australia.

From the introductory to the intricate; now in
one office a complete collection of literature

for Commodore Computers.

Vic Innovative Computing

Vic Innovative Cassette 1

Vic Innovative Cassette 2

Vic Innovative Cassette 3

The Wizard and the Princess Cassette

The Games Pack Cassette

Learn Computer Programming with the
Commodore VIC

VIC-20 Programmers Reference Guide

Vic Revealed (Available June)

Vic Graphics (Available July)

Getting aquainted with your VIC-20

Zap Pow Boom (30 Great Games)

50 Outstanding Games for the VIC-20

VIC-20 Users Guide

Commodore 64 Programmers Reference
Guide

Commodore 64 Users Guide
Commodore 64 Games Book

Retail prices are correct at time of publication.

Please visit our showroom
Suite 204, 284 Victoria Avenue,
Chatswood NSW 2067

or call us (02) 419 5966

See back cover for more details and order form

(817.95)
(320.00)
(820.00)
($20.00)
($20.00)
($20.00)

($5.95)
($22.00)
(818.95)
(818.95)
(819.95)
(824.95)
(819.95)
($23.20)

($22.00)
(819.95)
(819.95)




BRILLIANT
BOOKS FOR COMMODORE

B s e s T e

VIC-20

Vic Innovative Computing

Opens new dimensions in your VIC-
20. 30 sparkling and dynamic games
written by the highly acclaimed author
Clifford Ramshaw. Included are:Space
Flight; Hi-speed Maze; High—-Res Draw;
Warlock; Dragon’s Lair; Synthesizer;
Ganymede; Hoppy; City Bomber; Battle-
ship; Maths; Duck Shoot; Grand Prix;
Rat Trap; Earth Attack; Bomber Attack;
Blackjack; Squash; Save the Shuttle;
Hangman; Alien Overun; Invasion;
Dumper; Seige; Snakes & Ladders;
Dungeon; Gold; Nuclear Attack; Chess
and Assassin.

Vic Revet;led

Nick Hampshire probes deep within
the VIC 20 to show you its innermost
secrets. Each chip within the VIC is
analized and its function described.
For those interested in electronics,
comprehensive circuit diagrams are
also given. A detailed memory map
points out useful memory locations,
while entry points to various VIC
KERNEL routines are detailed. Use-
ful programs enabling you to produce
your own high resolution graphics
and sound on the VIC are also included
in VIC REVEALED.

Learn Computer Programming
with the Commodore VIC-20

This book provides a practical and
instructive grounding in BASIC, the
most widely used microcomputer pro-
gramming language. Using the Comm-
odore VIC 20, the authors explain
how to write, develop and test basic
programs. Many different applications
on the VIC 20 ranging from color and
sound animation to scientific and
business applications are described.
A comprehensive series of exercises
with answers is provided to help you
learn at your own pace.

VIC-20 and COMMODORE 64

VIC-20 Programmer’s
Reference Guide

Provides a complete VIC 20 BASIC
vocabulary guide, a section on mach-
ine-language programming, a pro-
gramming tips guide with suggestions
on how to improve your programming
skills. Also included is a special sec-
tion on your VIC-20’s input/output
operations. The book is an easy-to—
use, detailed manual that helps you
program your VIC 20 like a pro! By
Commodore Computer.

Commodore 64
Programmer’s Reference
Guide
A creative programmer’s working tool
and reference source, packed with
professional tips and special informa-
tion for getting the most out of your
Commodore 64! Includes a complete,
detailed dictionary of all Commodore
BASIC commands, statements, and
functions, followed by BASIC program
samples showing how each item works.
Also tells you how to mix machine
language with BASIC, use hi-res
effectively and much more! By

Commodore Computer.

The Commodore 64
Games Book

The first software games book written
for the Commodore 64. These easy
to enter program listings turn the
Commodore 64 into an arcade of fun
and thrills. Available games include
“Galaxy Raid” and “Earth Defence”
and adventure games like “Sea Harrier”
and “Flight Simulator”. Each program
has been extensively tested. No Comm-
odore 64 owner should be without
this book. It opens up a fascinating
new dimension of computer games
thrills and excitement.

I would like to order the following COST
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VIC Innovative Computing ($17.95) .
VIC Revealed (31895 IAATEES v o v s LML o o swinr's o o nedols o Toia o § 5 BAE 8 5 § 94805 5 § WVS1S © & W15 6 o
Leam Computer Programming With -------------------------------------
e Commodate VIGIES,05) - |« . M Tl ke s SRSAREG LSRN S ERSE ) PR R SN E 3 SRR S
VIC 20 Programmer’s Reference PostCode.......covvnnnnn. Telephone( )...................

Guide ($22.00) e

Commodore 64 Programmer’s

O Cheque enclosed
Reference Guide ($22.000 e

O Bankcard
O Diners Club
O American Express

The Commodore 64 Games .
Book (§19.95)

Card No

Please mail this coupon or a copy to:

Computer Reporting Services, TOTAL
Suite 204, 284 Victoria Avenue,
Chatswood, NSW 2067 and handling + 50¢ for each Signature
telephone (02) 419 5966 additional item.
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Add three dollars for postage



