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I just received my TORPET. Thank you. | must say,
your magazine is getting a very professional look about it.
Keep up the excellent work

Glenn Sheild #2798
Milverton, Ontario

JAlso, | want to say how much | enjoyed the article

on word processors, It was a very helpful feature.
David Nelson Memb. 4578
Sacramento, California

Congratulations on the Mar-Apr issue of TORPET and

the best of success on your move.
Gary Chouinard Memb. 3543
Slave Lake, Alberta

We enjoy the TORPET each month and appreciate
the hard work you each put into getting it published. It is
much help to a family of novices. Thank You.

R. A Foster Memb. 2575
Albuguerque, New Mexico

I would likke to comment on the new tormat of
TORPET. VERY GOOD.
When | received the Mar-Apr issue, | read through
and found TPUG contacts on page 6 of the TPUG directory.
Being a VIC-20 user | had some questions about
TPUG tapes. | called Dave Simpson (no answer). Then |
called Chris Bennett (busy). | tried these numbers for
about 2 1/2 hours. So then | tried John Easton (got him
the first time). Yes, he answered all my questions and
helped me very much.
It is nice to know that if someone is not available
that there is someone else you can contact and get help.
Thank you one and all and keep up the very good work.
Joseph Walters # 1957
West Salem, Wisconsin

I'm not too sure just how many of us Texans write
you for programs, but | can assure you that those of us in
this part of the state certainly appreciate the help we get
from our friends up North.

| can assure you that everyone up there seems to
be way ahead of us down here in the use of computers. |
wish we could just catch up, but it's one hell of a job
just to convince most people that computers are here to
stay!

When | joined TPUG, it was just a hunch that you
folks had something to offer that wasn't available here.
Now some of us are trying to get a user group organized
in Amarillo, and have already spread the good word about
what you are doing up there.

| only wish | could communicate with this VIC-20 and
modem to someone in Canada to show people down here
that computers are an up and coming thing.

If anyone wishes to communicate with someone from
Texas, who is just an ordinary kind of guy, | would like to

hear trom them.
Thanks youall,

Charlie Broomhead Memb. 2473
Amarillo Texas

TORPET May 83 page 2

Letters to the the Editor

As a new member of TPUG | just received my first
copy of "The Torpet" and | was not disappointed. If your
hbrary ot software for the C-64 expands in the same way
your PET software has then you will definitely be an im-
portant source. | am looking forward to receiving these
disks and future issues of your magazine. Too bad | don't
live in Toronto. It sounds like the town has gone berserk
over Commodore equipment.

Mark Sterling #0918
Wadsworth. Ohio

Thank you for your forbearance and assistance in
helping us new Commodore owners with programs and
utilities. Your aid is invaluable, and | only wish that you
were nearer, so that more of your Southern members
could utilize the expertise that you have amassed in the
Toronto area.

Robert Cokel # 0487
Monmouth lllinois

COMMENTS FROM OTHER
PUBLICATIONS

".subscription to TORPET which is a very worthwhile
magazine with many VIC-related articles in every issue."
VISIONS: Vol. |, Issue |, March/April 83, page 13,

"There are a number of other major developments on
the horizon this year worth thinking about. We have all
watched our favorite magazines stumble, grow or decline.-
.. For the Commodore User, we got several good breaks
by seeing the Toronto User's Group expand their publica-
tion ..

SNUG: No. 1, January 83, page 7.

""Continuing the practice of my heroes at the TORPET
and the Midnite Paper, all articles and programs published
in the 8-Bit Bozart will be placed in the public domain.
Anyone may copy the material for redistribution in other
public domain publications, just like | lifted most of this
paragraph from the TORPET, February 1983, page 32 |
expect any republication to contain an acknowledgement of
the source."

THE 8-BIT BOZART: Vol |, April 83, pages 8-9.

Dear Sir:

| want to take this opportunity to express my whole-
hearted endorsement of your publishing policy as stated
on page 34 of the February '83 issue. The members of
TPUG, and in particular Jim Butterfield, immensely aid the
advances we see almost daily by providing a fertile field
where new ideas and discoveries are freely exchanged
and so germinate succeeding generations of advancement.
It is in such a healthy environment that this amazing new
technology will most fully realize its potential.

Yours truly,

Erny Cowan

26 Beavis Terrace
New Liskeard, Ontario
POJ 1PO

Membership #1230



EDITORIAL

A CRITICISM

Dear Editor:

As the Torpet is the primary service and means of
communication from TPUG to the associate membership,
there exists a responsibility to provide solid, usable infor-
mation. An important consideration to the local member-
ship is that the Torpet is the main means on which the
reputation of this club is judged elsewhere,

It 1s 1n the desire that the Torpet put TPUG's best
foot forward that | must point out a serious flaw in
Editorial judgement in the March/April, 1983 issue. Headi-
ng a theme issue on word processors with articles by the
editor on 'What Is A.'and 'Checklist For Choosing a Word
Processor' is quite appropriate. Following these with a
review, written by this same editor, of a word processor
designed by this same editor, which incidentally was ad-
vertised on the prime spot on inside front cover, jeopar-
dizes the credibility of everything else in the magazine.

| would like to see this published in a "Letters to
the Editor'' cnlumn, though there is not one at present. In
order to better foster communication among members |
think there should be one of these, as well as a Question
Box, where members can air their problems and be as-
sisted by TPUG's experts, or other readers.

I, for one, would be interested to know whether
others agree that the old Greenscreen PET/CBM machines
are being ignored in favour of the 64 and VIC. If the
Torpet has said everything it ever intends to say about
the Greenscreens, | should probably let my TPUG mem-
bership lapse, and hide myself away with my pile of back
issues to keep me and my poor, obsolete SUPERPET
company.

TS, -

EDITOR'S REPLY

Dear T.S.

Please be assured that we do not object to
criticism. We know we are not perfect. However, your let-
ter is the first negative one we have received, (and we
appreciate that you bothered to write) although it certainly
isn't the first critical comment that we have heard.

First of all the only reason the editor has to write
articles is because others fail to do so. | have several
times noted in the TORPET that | would rather edit than
write and that | would publish other's articles first as long
as they were available, Several people promised me ar-
ticles on word processers and from my point of view they
failed me. The cover had already been printed so | wish
you could tell me what | could have done instead.

We have tried the answer box idea several times
without much success. However, if you wish to try again,
be my guest. Also, here is the beginning of a letter's to
the editor column. We'll give 1t a try and see how well 1t
does.

As for your complaint that | advertise in the
magazine -that is really a low blow. Some other adver-
tisements failed to appear at the last minute and we
stepped into the fore at our own expense to take up the
gap. | guess you will be doubly offended that we have had
to do the same again this 1ssue. We really appreciate the
support of our advertisers like RTC, who have done a lot
for us. If you find us others, believe me we will only ap-
preciate it.

And one last thing, before writing this response |
took the trouble to check the list of over eighty people
who have either attended the TORPET interest meeting or
who have written the TORPET offering to help, and |
didn't find your name on the list.

By the way, check that last issue of the TORPET
again and you will see that there were only 8 pages
devoted to machines other than what you call the green
machine. And this issue has only 7. Most of the articles
both there and here have application to all Commodore

users. Editor

Honorary Editor

I think you have a point on the split in Commodore
users. Maybe we should be divided less by machine than
by interest group and by level of knowledge. When |
dropped into a VIC meeting recently, | found that many of
the questions | was asked would be good for beginners on
all machines - VIC, PET, or 64.

BASIC programs are especially portable between
machines. As I've said before (and I'll say it again because
I'm heavily into redundancy): The owners of different

machines have more to learn from our common knowledge
than from our differences.

Heck, | can't attend all the meetmgs that are starting
to crop up ..and I'd be interested in all of 'em.

Should we try to think about the splendid SYSOP
suggestion, VIZ, We might split better on learning levels
than we do on machines?

Jim Butterfield

S " “u ummm“l
\

' |

llmmu ﬂl

E’GE YOU'RE RIGHT BEAL.HI IT DOES SAY PROGRAMMED
IM BOTTERFIELD,
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Making Music With Computers

by Michael

Bonnycastle

Toronto

Making music with a computer is one of
the many activities available to the owner
of any of the CBM machines. | started with
the small keyboard 8K PET and have carried
on with this hobby on and off for the past
several years. The PET or CBM computer,
or the VIC or the 64 makes quite an ade-
quate synthesizer and while not. perhaps. ot
professional quality., it can provide tremen-
dous challenge to anyone musically inclined.

To use a computer to make music. you
simply attach the accessories required. load
and run the programs, and listen. In this
way the computer s somewhat hike a record
player, although the sound s uniquely
generated each time it is played. But the
sense of accomplishment is far greater if
you actually generate the music yoursel. |
am going to try to explain in a very simple
way how music is created, and then you
can explore this world yourself.

The first thing to understand. before
creating music on the computer. is how
sound is nroduced. This was covered in
grade 11 and 12 science when | went to
school, but briefly, sound occurs when
vibrations are set up in the air, much like

ripples occur when a stone is dropped into
a still pond. Practically anything can start
the vibrations, and they travel through the

AAAAA A

ANV
A\

air acting on our ears and we "“hear" the
sound. Most vibrations are very complicated
and the "voice" we hear is a complex mix-
ture of vibrations that are shaped by the
source and our surroundings. This is why
musical instruments sound differently; some
are pleasant. some raucous, some rich and
mellow. some harsh and unpleasant.

If we're going to produce sound using
the computer. we must produce vibrations in
the air ot the right complexity or shape and
of the right frequency. Frequency is the
number of times. in a second. that hills and
valleys are formed and these we call tones.
If the waves come at sixty times a second.
the sound is low. Four hundred and forty
cycles per second is middle. or concert A
and 15,000 cycles per second is a very high
pitched sound. The loudness depends on
how big the waves are from peak to valley,
or amplitude, and once again the quality of

the sound depends on a very complicated
mixture ot high pltchea waves of, say. low

amplitude together with higher volume waves
of lower frequency.

In order to produce sound, something
must vibrate, and in this case., it will be a
speaker. A speaker produces waves in the
air that are very similar to the frequency,
shape., and amplitude of the electrical signal
which 1t receives, sO 10 produce sound

v van

Addition of waves t0 make a complex sound.
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COMPUTER ELECTRIC AMPLIFIER
SIGNAL

using the computer,
puter to generate electrical
desired frequency., shape and size
(amplitude) and send these 10 a speaker.
But a computer can develop only very small
signals and these must be sent to an
amplifier and increased in magnitude so the
speaker can be heard.

we program the com-
signals of the

To produce a signal on the PET or CBM
computer 1s fairly simple, once you know
how. On the back of the computer is the
parallel port which contains a CB2 connec-
tor, eight other connectors and a ground
connector. There are several other connec-
tors which we’ll ignore. There are two ways
to produce sound from this port. The first is
the CB2 pin and this is connected to an
oscillator which can be turned on by poking
16 into location 59467 and 15. 51 or 85
into location 59466. Once the CB2 is turned
on, you must set the frequency by poking a
value trom | to 255 into location 59464 and
it will continue to send out a constant fre—-
quency signal until it is turned off by poking
0 into location 59467 or changed by poking
another value into the control location. The
frequency of the signal depends on the
value poked into 59464 and the shape of
the wave produced is a square wave. You
cannot control the amplitude, but it is great
for game sounds., simple tunes. etc. For
more on controlling the CB2 check with
some of the early Transactors eg June 1978

To produce music, however, there is a
much better way, and that is what the eight
parallel port connectors controiled by loca-
tions 59459 and 59471 are for. If one of
these pins is connected to the ground pin
through a resistor, and the pin is turned on
by poking 255 (all 1 bits) in location 59459
and a 1 bit corresponding to the pin being
used. five volts will appear on the pin and

VA

LARGE
ELECTRIC gpPEAKER SOUND EAR
SIGNAL WAVES

a small current will flow through the resistor.

A —

+5
VOLTS RESISTOR
The amount of current, of course.

depends on the value of the resistor.

If two pins are turned on and current is
forced through two resistors from the pins
as shown beiow, the current at | (through a
third resistor R9) will be the sum of the two
currents generated by turning on pin 1 and
pin 2.

< Vo |
CURRENT |
—p
A1 R2 R9
+5 +5 R
v v GROUND

Finally. the voltage at V9 will be propor-
tional to the current flowing through R9. |f
R1 is twice the value of R2 then four dif-
ferent voltages at V9 can be obtained. 0
volts if pin 1 and pin 2 are both off, a
small voltage if pin 1 is on, a larger volt-
age if pin one is turned off and pin 2 is
turned on and still a larger voltage if pins
1 and 2 are both turned on.
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With eight pins, and eight resistors,
each double the value of the previous one,
256 different voltages can be obtained by
turning off and on various pins. The dif-
ference between the different, successive
voltages is so small that one can virtually
obtain a continuous scale ot voltages be-
tween zero and the maximum voitage. This
is how a digital signal is converted to a
scaled, or analog signal - hence the term
digital to analog converter or DAC. To
produce music you will need a DAC on the
parallel port of your computer. Construction
of a DAC is shown on page #10.

To produce a musical tone, the music
program places a bit pattern over time on
location 59471 thus turning on and off the
pins of the parallel port to generate varying
voltages on the DAC. These correspond in
frequency and shape to the tone to Dbe
produced. [he program must work very
quickly to do this, changing the bit pattern
30-90 times for each wave. or in the case
of concert A which is 440 cycles per
second, 30 x 440 or 14,200 times each
second. A machine language program is re-
quired to do this, and to play a series of
notes. the machine language program picks,
from a table or list of notes to be played.
the particular note. and the duration of that
note. It then jumps into a very tight loop
for the duration of that note and samples a
table which defines the shape of the tone.
It cycles at the proper frequency through
the table, placing the amplitude pattern for
the tone into location aaaaa. Thus varying
voltages are sent through the DAC to the
amplifier and then to the speaker. When the
duration of the note is up, the machine lan-
guage program picks up the next note from
the table and plays it. Thus an entire musi-
cal piece can be placed in a table which
contains the frequency and duration of each
note, and when the program is run, the
notes are generated and sent through the
paratiel port and DAC to the amplifier. In
fact., the machine language program runs soO
fast that up to four separate notes can be
added togetner ana played simultaneously In
this manner.

All PET CBM music
music) is created this
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than CB2
While the

(other
way.

programs ditter. they all consist ot machine

language programs which must be loaded
first, and then other program files (which
are actually "machine language” or binary

files) which contain the note tables for each
piece are loaded in afterwards. When the
program is run, it plays the notes contained
in the tables.

On the TPUG Music disk (S1) there are
several such programs. The first thing to do
is to load "NEW ROM MUSIC" (or "OLD ROM
MUSIC", depending on your machine) and
then load the particular piece to be played.
Then type RUN. Once the piece is finished.
another music piece may be loaded and run
as the musiC playing program Is aiready resigent.

There have been a few commercial
programs written making use of this techni-
que tor generating music. HUH Electronics
prodyced a DAC for the PET together with a
machine language program called the
“PETUNIA". It was a very elementary program
and the tanles had to Dbpe poked Into
memory using a basic program. This was
based on the original work by Hal Chamber-
lin as published in BYTC in Scptcmber,1977.
HUH Electronics has since gone out of business.

Frank Levinson produced a package
called VISIBLE MUSIC MONITOR which runs
on the 32K PET and is sold by A B Com-
puters in Montgomeryvilie in Pennsylvania.
This program allows you to enter notes on
a score displayed on the screen. You can
scroll back and forth, enter changes, and
then play the piece. and as it plays. the
score is displayed. The entered piece can
be saved, and it can be raised or lowered
a semi—tone, speeded up or siowed down as
desired when played.

The author has also produced a com-
mercial package called MUSIC ZZ which al-
lows you to enter the notes using their let-
ter names. They are displayed visually on
the -creen and can be compared to a
score as they are being entered. Once en-—
tered. the piece can be played. changed.
and when done, saved on disk or tape. This
runs on the 40 column PET and will run in
8. 16, or 32K
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Frank Covitz and Hal Chamberlin have
worked together using the PET and have
refined the technique to include wave shap-
ing witn attack ana decay so that real
musical instruments can be closely
simulated. These programs are sold com-
mercially through MTU - Micro Technology
Unlimited. North Carolina.

VIC and Commodore 64 music programs
work somewhat differently, in that the
generation of tones takes place in specially
designed synthesizer chips called "SID”
chips. These chips generate the wave forms
directly and send them out over an audio
output, thus bypassing the need for a DAC.

however, in that
you must provide a table of notes and
directions which are sent to the SID chip
teliing it which notcs to gcncrate. and for
how long. Sample programs come with these
computers and several music  playing
programs are on the TPUG VIC and C-64

library disks.

The same theory applies,

And for those who are really inter-
ested in music for the PET. or other Com-
modore computers, be sure to come to the
Conference in May ’'83. There will be
several special sessions specifically for the
music enthusiast.

M-U-S-I-C by Computer
by Wes R.D. Wraggett

Royal Conservatory of Music, Toronto

At one time in the dim., dim past, music
by computer was something relegated to the
fantasies of science fiction writers or to the
mathematician/technician types who spent
many hours and days with large systems
waiting for their expensive ration of sound.
Today., thanks to the low cost micro and
numerous hargware/sottware contiguratons,
computer music is becoming accessible to a
broad cross-section of people.

Generally speaking., music by computer
can be diviged into two categories and
characterized by two forms of usage. The
first category is computer—assisted music.
Here the computer is used either to provide

possibilities tor types ot musical materials
and their formal organization (this is more
or less infrequent usage) or., to provide

precise control of an analog sound syn-
thesizer via intertace, a so-called hybrid
system. This last application is by far the
most commonly used today.

Computer generated, the second
category, is a truer rendering ot the term
‘computer music" due to the fact that not
only is the computer used for control of
events, it also generates the sounds used.

There are advantages and disadvantages
to both which will be discussed at the end

of the article.

The two forms of usage could loosely be
termed "constructional” and “instructional®. In
the constructional mode, either of the above
two categories are used to create a musi-
cal or functional sound product. Here the
computer is a paid assistant. on hand to
(hopefully) speed the process of
creation/generation.

A computer in the instructional mode
puts on another hat and becomes a music
tutor. providing musical materials via CMN
(Common Music Notation) and aural examples.

Regardiess of the application. the fun-
damental concept which underlies ail of the
above is sound generation and organization.
In both the analog and digital systems os-
cillators (sound generators) are used to
produce frequencies which can be classified
into three areas of perception.

1. Definite Pitch

In this area, the sounds we hear have a
fixed frequency. that is, they have a regular-
ly, repeaung cycle Ot vibrations (the acous-
tic basis of sound). These pitches are
generally classed as musical because all the
musical instruments and singing voices we
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hear are producing definite pitches (e.
C.D.E. —-Do.Re.Mi. etc.). They are definitely
pitched because. given the second as a
reference measurement, each cycle. a by-
part vibration consisting of a high value
(conagensation) ang a low vaiue (raretrac-
tion), reproduces itself "x" number of times
every second.

Middle "c" on the piano. for example,
vibrate; the ear drum 261 times or cycles
every second. This number., 261, indicates
the frequency of these vibrations based
Hertz or Hz.. the standard one second unit
of measurement (a type of sound snap
shot). The range of frequencies that humans

can hear, for instance, goes from approx.
20 cycles per second (20 H2). the lowest
frequency. to 20,000 cycles per second

(20,000 H2). the highest.

2. Indetermite Pitch

Unlike definite pitch, this area is like an
out-of-focus photograph where objects blur
one into the other. Here there is no regular
repetition ot vibration., consequently, a finite
assignment of cycles per second cannot be
made. This area is called noise and is
what you hear if you tune between FM or
television stations.

3. Indefinite Pitch

Combining  regularly and irregularly
repeating cycles ot vibrations, we get a
sound that's a bit like a slide going in and
out of focus. Many percussion instruments,
like cymbals, snare drums etc., are in this
area. In a music system, some way of
creating these three areas is mandatory for
any kind of serious use. Oscillators provide
definite pitch as well.

Another thing which oscillators produce
are wavetorms. Every musical instrument has
an identifiable sound of its own., no matter
what pitch it plays. This factor is called
timbre or colour (sometimes referred to as
tone) and is an acoustic phenomenon where
harmonically-related frequencies are banded
together (something like chords on a piano)
into a type of sound pyramid.

The base (bass), or lower frequencies
are the loudest gnad the rest get weaker as
they get progressively higher. Waveform
harmonics are all related to the fundamen-
tal or root frequency by integers (ie.
1,2.3.4,5. etcd) and occur in varying

TORPET May 83 page 8
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proportions of odd and even integers.
These waveforms can be used to imitate
those musical instruments which most

closely resemble them. The following is a
list of the waveforms that are most com-
monly used:
1. Sine wave

This is a pure wave form because it
contains no harmonics and is, in fact, the
actual waveform of the harmonics themsel-
ves. When you whistle, this is the waveform
you create. ;

2. Triangle wave
This waveform consists of odd—-numbered
harmonics (ie. 7.9,11, etc.) and, because of
its limited number of harmonics, is closely
related to the sine wave. It sounds some-
thing like a clarinet.

3. Sawtooth or Ramp wave
This waveform is the ‘richest" because
it contains even and odd harmonics. Strings
and brass are possible with this wave.

4. Square wave

This wave is similar to the triangle in
that it contains odd numbered harmonics,
but is different because it contains a great
many more. It has a ‘"reedy-hollow" sound
and is the most used and heard wave in
computer games.

5. Pulse wave

This wave. is a variant of the square
wave in that its on-off time can be varied,
giving variable harmonic content.

Wavetorms, theretore, can be thought of
as instruments and be used in the tradi-
tional sense to provide a colour palette.
waveforms by themselves become tedious
even if the pitch is changing and it is
sometimes necessary to alter their colour by
filtering. Because of the limitations of length
permitted to this article, | would like 10 sug-
gest further reading on waveforms,
modulation. filtering. and controlling the
lifespan of sounds by envelope shapers. An
excellent book on this topic is Hal Cham-
berlin’s  Musical Applications of Micro-
processors, published by Hayden books.

When all the elements of sound. and
the system 1o realize them, have been dean
with we finally come to the point to all of
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this, that is. creating music. The task of
defining music is complicated and not
without its inevitable pitfalls of bias. there-

fore | have put together an acronym which
deals with music in a highly simplistic and
practical way:

(M)aterials available

(Wiser's goals

(S)cheme for organization and
realization

(Dnitiation ot the above with

provision for Interrupt and re-

evaluation of progress and

program effectiveness to that
point.

(C)ompletion of process. if, contingent
upon aural evaluation, all conditions
set
in user’s goals have been realized.

Materials available
This is system dependent. If you have
eight oscillators (voices) or three (in the
case ot the C-64) you know your maximum
density cannot exceed this number.
Control capabilites— is control strictly by

alpha-numeric or piano style keyboard?
Are there others, etc.? Historically this has
always been a factor anyway (ie.. "Does

the Dbaron have enough money to hire
that oboist?")

User’s goals

Is it to be a short piece. long piece?
Does it accompany some visual activity? Is
it for fun or profit? etc. The goals are as
diverse as the users.

Scheme for organization
and realization

Here we look at the form of the
piece. the shaping of content. Possibly. if
this is computer assisted composition, the

formal scheme could be determined by the
computer itself, like whether the piece is
sectional (ke movements In a symphony)
or not. It may in fact have a totally ran-

dom form that changes each time it's
played. In the days of tape music some-
times a scheme tor realization (ke a
musical score) would be required in order
to co-ordinate and clarify a series of
compliex manoeuvers With the computer,
however, once the data is input the

realization becomes the computer’'s problem.
Initiation/Interrupt

This is pretty self explanatory. As In
programming there are times when a spot

check of the program to date helps
eliminate a ot ot pain later on. In music
this can also lead to discovering pos-—
siblities or relationships that weren’t seen

at the time.

Completion/Contingent

Again, this is self explanatory. Running
the piece (program) through allows for the
consumate test of all of the above. Any
flaws or gaps can be detected providing
the auditor does not have such a distorted
sense of objectivity by this point that it
either sounds like garbage or a masterpiece.

It is well beyond the scope of an ar-
ticle this size to go into any depth
regarding hardware, software, or for that
matter the end result of their interaction
with the creative force. Whether one uses
a computer assisted, analog-digital system
wih its advantage of ‘real time’ control
and disadvantage of analog temperament
or a full digital system with its advantage
of speed and accuracy and disadvantage
ot expensive or ditticult expansion (ana In
some cases limited software), the final
result should and must be the most im-
portant aspect.

Music has always been, and still is. in
the process of defining itself. Is it merely
a set of varying frequencies/waveforms
(melody) accompanied by vertical frequency
aggregates (harmony) working at the
micro-time level of rhythm and macro-time
level of structure? One can only hope
that the use of the computer will not only
make It easler t0 muster ana expand the
resources of the medium but, just pos-
sibly, help to expand the very definition of
the word music.
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Butterfield Box by JimButterfield
Poor Man's Petunia

Poor Man’'s D/A Converter

(2
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Cheap; good for generating Chamberlin/style music. Precision resistors are preferred, but most
anything will generate a recognizable sound.

0N
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. 0.0

Section B of the diagram supports the CB2 sound effects - so that one interface board covers
most sound requirements,
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Q) Docoron o _II or the circuit below with
0) 1 | VIC's and C-64's. They have
J b power on those pins.
0’ N However, other than that,
y ground this circuit will still improve

their sound performance.

The circuit below can be added to the Poor Man's D/A Converter or simply used by itself. Pins
6 and 8 of the User Port (top pins) are connected to the tape read pins on the cassette ports. Due
to numerous main logic board variations, it would be too difficult to say which pin belongs to which
cassette. But for the price of two 330K resistors, it would be a shame not to hook up both.

The capacitator provides some reduction of the sam-
pling frequency (when generating music) .. tone controls on
the amplifier will also help, if available.
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t/j Now for COMMODORE 64!

FAST ENOUGH FOR
HE HUMAN RACE "

~ \.\ ‘ | . y

L S

r

alien won't
hang around for
slow software. He
wants crisp responses and
really fast processing.

For the human race too, slow PET BASIC
is not good enough. When we run a program,
whatever it is, we want fast efficient action.

PETSPEED, the compiler recommended by Commodore,
is now available for the 64 and CBM 2. It can make any BASIC
Program run many times faster. It even speeds up disk handling. We .«
guarantee that PETSPEED is easier to use and generates faster cod?
than any other BASIC compiler for Commodore Systems.

Using PETSPEED is simple. Just type in the name of the program,
wait a few minutes and then watch your software run up to 40 times
faster.

Petspeed is notsimply a compiler, it contains a powerful OPTIMIS-
ER. While PETSPEED is compiling, it breaks your program down
into tiny fragments and reassembles it removing the unnecessary and
simplifying the complex. Dazzling graphics. Lightning sorts. With
PETSPEED anything is possible.

Also available INTEGER BASIC COMPILER — 150 to 200 times
the speed of Basic. Integer Basic is for those applications where the
speed of machine code is required without the inconvenience of
assembly level programming. ldeal for scientific and educational
users. Compatible with Petspeed.

PETSPEED (Commodore 64) ...................... $199
PETSPEED (8000 or 4000 series) ., ............... $249
INTEGER BASIC (8000 or 4000 series) .............. $249
SPECIAL OFFER: Petspeed PLUS Integer Basic ...... $400

~ COMPUTER
WORKSHOPS LTD.

465 KING STREET EAST, UNIT 9
TORONTO, ONT. M5A 1L6
{416]366-6192

DEALER INQUIRIES WELCOME.,
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g cs1 Quick Brown Fox $55.00
The Word Processor of this decade!

COMMODORE SOFTWARE
VIC-1211A VIC-20 Super Expander $55.00

Everything Commodore could pack into one cartridge - 3K RAM memory expansion,
high resolution graphics plotting. color, paint and sound commands. Graphic, text,
/ muiticotor and music modes. 1024x1024 dot screen plotting. Al commands may be
typed as new BASIC commands or accessed by hitting one of the VIC's special
function keys Includes tutonalinstruction book Excellenttor all programming levels
VIC-1212 Programmer’s Aid Cartridge $45.99
More than 20 new BASIC commands help new and experienced programmers
renumber trace and edit BASIC programs Trace any program line-by-line as it
executes. pause to edit Special KEY command lets programmers redefine function
keys as BASIC commands. subroutines or new commands

VIC-1213 VICMON Machine Language Monitor $48.99
Helps machine code programmers write fast, etficient 6502 assembly language
programs Includes one line assembler-disassembler

e

GAMES FOR YOUR VIC-20®

CSN Snackman - Better than Packman $16.95
CC500 Intruder-Scrambler - in your bomber, invade the 17.95
defending scramble system, dodging rockets, to blow up enemy posts, etc
CSs1 FlaPS of Nations - A game that challenges players 10.95
to «dentify flags of various widely-known nations of the world

Flags of Nations - Second Edition - A tield of 10.85
34 flags of lesser known nations of the world
CS3 Cities and States - A game that draws a map of 10.95
a state or states and asks players to name key cities in those states
CSs4 Cities of the World - Dea!s with important 10.95
cities of nations throughout the world
CS5 Mountains and Rivers - Draws iarge geographical 10.95
area maps You tdentfy major mountain ranges. rivers & bodies of water
CF1 Galactic Blitz 22.95
CF3 Sidewinder 25.95
CS3 Centipod 17.95
Cv108 Bomber 8.95

Hangman 8.95

NEW GAMES FOR YOUR C-64

Tank Arcade (Also for VIC-20) - Pre-determine how many hus ~ $13.95
it will take to wipe out your opponent Then, on with the battle' Battiefield changes

Roadracer - Choose the type of track & a time or Iap race Use 13.95

steady control at speeds of 50to 200 miles per hour Hitthe wall & lose valuable time
Shootout at the OK Galaxy (Also for VIC-20) - 30 atien 19.95

warships have entered your war zone Shields up? Energy level OK? Defend yourself
alaxY Have you ever wanted to conquer the universe? Send 19.95

If your galactic fleets out to explore. solar system by sotar system From 1to 20 players
) Bomber Attack - Ground to arr wartare You're in command 14.95

J of a supersonic bomber over enemy terrain Drop ali 25 bombs on key locations

i Midway Campaign - Your computer controls a huge force of 19.95

Japanese ships trying to conquer Midway Island Your onty advantage 1s surprise

{ Dnieper River Line - A fictionalized engagement between Russian 25.00
8 German forces in 1943 Soviet forces. controlied by the computer seek to overrun
your line and capture sufticient objectives to attain victory Four levels of difficuity
Tanktics - Armored combat on the Eastern front of WWII You 24.50
start outnumbered 2 to 1 but you choose your tank types before the battle

Guns of Fort Defiance - You are the commander of a 19th artittery ~ 20.00
piecen abesieged tort Choosetype ofammo Setthe cannon’s elevation. deflectron

e

Computer Baseball Strategy - You the manager of the 1595
home team testyou skill againstawily and unpredictable opponent your computer
’1 Lords of Karma - Like an intriguing puzzte' Decipher secrets 20.00
while explcning a mythical. magecal city & countryside Avoid the lurking monsters'
,‘) North Atlantic Convoy Raider - it's the Bismarck convoy 19.95
raid of 1941' The computer controls the British ships Wili you change history?
Planet Miners - Compete against others and the computer to 19.95
stake valuable mining claims throughout the solar system in the year 2050
Conflict 2500 - in 2500 AD. earth is threatened by attacking 19.95
aliens with aninfinite # of attack strategies with which to tease the defending player
/ Nukewar - Nuclear confrontation between two hypothetical 19.95
countries Detend your country with espionage bombers. missifes. submarines. etc
Computer Acquire - New Second Eaition' The object 1s to 20.00
\ become the wealthiest person in this ‘business game - hotel acquisitions & mergers
Andromeda Conquest - Vvast scale space strategy game of 19.95
galactic colonizing and conquest Strange life forms & alien technologies - exciting!
Telengard - Microcomputer Dungeon Adventure game Time 25.00

fantasy and role-playing 50 levels of ever-more complex mazes to explore & survive'

MORE — MORE — MORE

Shipping & Handling Charges:

First two (2) items - $2.00 per item.

Three (3) or more items - $1.00 per item

For orders over $100 total, surface shipping will be paid by
CompuSense. Blue Label or special handling will be paid by
the customer.

Additional $2 00 C.O.D. fee on all C.O.D. orders

MasterCard and Visa accepted. Give card number and expiration
date on order form

Allow three (3) weeks for personal checks

TO ORDER: WRITE —
P.O Box 18765 FOR “,fm,!
Wichita, KS 67218 c:r'ffoe | |
(316) 263-1095

Prices subject to change

VIC-20* 15 a registered trademark of Commodore
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C-64 Compute $399.00
VIiC-20® Personal Computer 147.00
VIC-1515 Printer 334.95
VIC-1530 Datasette . 67.50
VIC-1541 Disk Drive 347.00
VIC-1010 Expansion Module 139.95
VIC-1311 Joystick 9.95
VIC-1312 Game Paddles 19.95
) Telephone Modem 9995
VIC-1210 VIC 3K Memory Expander Cartridge 34.95
Plugs directly into the VIC's expansion port. Expands to 8K RAM total
VIC-1110 VIC 8K Memory Expander Cartridge 52.50
8K RAM expansion cartridge plugs directly into the VIC
CM101 VIC 16K Memory Expander Cartridge 99.95
CM102 24K Memory Expander Cartridge 119.95
VIC-1011A RS232C Terminal Interface 39.95

Provides interface between the VIC-20 and RS232 telecommunications modems
Connects to VIC's user port

PETSPEED - Basic Compiler for Commodore 140.00
Compile any Pet Basic program. The only optimizing compiler Programs compiled
with Petspeed run up to 40 times faster. Petspeed code 1s uniistable and compiled
programs cannot be tampered with. No security device required for compiled pro-
grams. Available NOW for the Commodore 64

Star Gemini 10 Printer 350.00

Star Gemini 15 Printer 450.00

SND Monitor 347.00

16K Memory Expander 50.00
CARDCO

CARDBOARD 6 $87.50

An expansion interface for the VIC-20. Allows expansion to 40K or accepts up to six

games. May be daisy chained for more versatility

CARDBOARD 3 35.95

Economy expansion interface for the VIC-20

CARD "“?" CARD/PRINT 76.00

Universal Centronics Paraite! Printer Interface for the VIC-20 or CBM-64 Use an

Epson MX-B0 or OKIDATA or TANDY or just about any other

CARDETTE 30.95

Use any standard cassette player:/recorder with your VIC-20 or CBM-64

LIGHT PEN 29.95
A Iight pen with six good programs to use with your VIC-20 or CBM-64

All CARDCO Products have a hifetime warranty

HOME & BUSINESS PROGRAMS For VIC-20 & C-64

CW-107A Home Calculation Program Pack $48.95
CPV-31 Data Files - your storage 1s unimuted 14.95
CPV-96 Household Finance Package - to keep records of i~ 30.95
your household expenses
CPV-208 Bar-Chart - display your numerical data 895
CH Turtle Graphics - tearn programming 34.95
CH VIC Forth - is a powerful language for BASIC programming 49.95
CH HES MON - is a 6502 machine language monitor with 3495
a mini-assembler
CH HES Writer - time-saving word processing tool 34.95
CH Encoder - keep your personal records away from prying eyes 34.95
CT-21 Statistics Sadistics - statstical analysis 14.95
CT-121 Total Time Manager 2.0 - creates personal or 15.95
business schedules
CT-124 Totl Label - a mailing hst and label program 13.95
CT-125 Totl Text BASIC 15.95
CT-126 Research Assistant - keep track of reference data 17.50
CT-140 Totl Text Enhanced 29.95
CM-152 Gratix Designer - design graphic characters 12.95
CQ-5 Minimon - allows you to program. load. save. or execute 13.95
machine tanguage programs
CT-3 Order Tracker 15.95
CT-4 Business Inventory - to maintain record of inventory 15.95
CS Home Inventory - iists your home belongings 17.95
CS Check Minder - (V-20 & 64) 14.95
keep your checkbook the right way
CS General Ledger - a complete general ledger 19.95
CHC-504 HES Writer - word processor 39.95

CHC-503 Turtle Graphics I - utiizes the tuti graphics of your 64 49.95
CHC-502 HESMON - machine language monitor w mini-assembler 34.95

CHP-102 6502 Professional Development System 29.95
CFC Data Files - a management program - 27.95
CPV-327 HESCOM - transters data and programs bidirection- 40.95
ally between VICs at three times the speed ot a disk drive
CPV-328 HESCOUNT - monttors program execution 19.95
CHV HESPLOT - Hi-res graphics subroutines 12.95
CTV-367 Conversions - figures volume, length. weight. area 7.95
and velocity 10 all possible configurations
CcC The Mail - your complete mail program Cassette 24.95
Disk 29.95
CPV-220 Client Tickler 16.95
CPV-221 Club Lister 13.95
CPV-224 Depreciator 9.95
CPV-236 Investment Analyst - keep track of .avestments 12.95
and investment opportunitites
CPV-251 Present Value 10.95
CPV-269 Super Broker 12.95
CPV-270 Syndicator - caicuiates whether to buy or sell 13.95
CPV-274 Ticker Tape - maintains investments profile 14.95
CPV-276 Un-Word Processor - screen editor 16.95
CPV-286 Phone Directory - never lose a phone number again 995
CS-111 Checkbook - home “utihity” program 14.95
CPV-294 Calendar Mx Appointments - print a calendar 14.95
for every month in any year

CPV-296 The Budgeter - piace your personal inances in order 12.95

e
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Ataric Games

On Your

VIC-20?

The “CARDAPTER/1”’ will allow Video
Game Cartridges designed for use on the
Atari Video Computer System to be played

on a standard VIC-20®

VIC-20 SOFTWARE

CDOO1 Froggee $29.95
CD002 Centipod $29.95
MDOO1 Snakman $29.95
CM401 Paratrooper -$29.95
CS007 City Bomber & Minefield $39.95

NU2003 Krazy Kong
NU2006 Rescue From Nufon

$24.95
$24.95

SYNOO2 Crabs $18.95
SYNOO3 Cyclones* $23.95
CS013 Astroblitz (K) $59.95
CS017 Choplifter (K) $59.95
UMI1604 Spiders of Mars (K) $69.95
UMI1636 Cioud Burst (K) $69.95

. Reqqiﬂés 3K Exp. {K) Cartridge

COMMODORE 64 SOFTWARE

Froggee (cassette) $29.95
Pal 64 Assembler (disk) $99.95
Coco (disk & cassette) $59.95
K BOOKS
Best of Transactor Vol. | $12.00
Best of Transactor Vol. || $16.00
Pet Graphics $23.95
Library of Pet Subroutines $23.95
PET Basic $19.95
VIC20 Prog. Reterence Guide $29.95
Programming the PET/CBM $39.95

Getting Acquainted with VIC20

Quadra Rom
Allows four Roms to reside at one address

ADD POWER TO YOUR
COMMODORE COMPUTER
$119.95

Power is a programmer's utility package
(in a 4k rom) that contains a series of new
commands and utilities which are added to the
screen editor and the basic interpreter. Power
is a must for every sericus CBM user.

MODEM from General Data Comm

Direct Connect — 300 BPS

$225.00

$129

COMPUTER SUPPLIES

C10 Cassette Tapes $1.00 ea
C20 Cassette Tapes $1.25ea
Cassette Boxes .25 ea
Verbatim Disks M0525-01 $49.00/10
Memorex Disks 013481 $39.00/10
K10 Disk Storage Box $5.95
Flip Sort Storage Box $39.95
Printer Paper

15 1b 91/2x11 2850 sheets $44.00
201b 9'/2x11 2200 sheets $44.00

$44.95

ORDERING INFORMATION

Cheque, Money Order, VISA, Master Card
accepted. Ont. residents add 7 % sales tax.
Add 5% for shipping (minimum charge

=
-

eLeCTRONICY 2001LTID.

5529 Yonge St., Willowdale, Ont. M2N 5S3

(416) 223-8400
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FIVE POWERFUL SOFTWARE
DEVELOPMENT TOOLS

Plus CThe Exciting New Book
INSIDE THE VIC

RBy: Don French

THE BOOK

B Written for both beginners and
professionals.

B Clear, complete explanation of the
internal workings of the VIC.

B Machine language explained so you
can understand it.

B Hexadecimal and binary made clear.

B How to do fast-action graphics, pro-
gram for joysticks, game paddles and
sound effects.

B Complete list of the internal VIC
operating programs and how to use them
in your own programs.

B Auto-start cartridges and how to
make your own.

B Step-by-step guide to the use of the
development tools.

B Sample programs fully explained.

THE TOOLS

DECODER - Turns machine language pro-
grams (like game cartridges, utility car-
tridges or even the VIC's own operating
programs) into an English-like language
{Assembly} you can understand. Produces
listings to screen, printer and cassette.
Programs produced can be improved,
customized or studied to see how they
were written.

EDITOR - Used to create or modify
assembly language programs, accepts the
output from the decoder as input.
Enables you to make, save and update
Assembly language programs.

ASSEMBLER - Converts Assembly
language back into machine language.
Lets you use labels and complex address
expressions in your programs. Saves the
machine language output on tape.
Described by Jim Butterfield of COMPUTE
magazine as ‘‘a remarkable feat’’. Given
a four-star review by Gregory Yob of
Creative Computing. Called “‘elegant’’ by
Jim Strasma of Midnite Software
Gazette/The Paper.

LOADER - Loads the programs created
and saved with the other tools. Also lets
you save machine language programs
onto tape so they may be loadable with
usual “LOAD" command.

MONITOR - Lets you single-step through

your program one instruction at a time,

displaying all the registers and status
bits. Memory display and modify made
easy. Bypass any instruction with ease.

ALL FOR $49.95 »sius $2.00 posTaGE AND HANDLING

Standard version runs on any system with Datasette (3K and up)
Add $5.00 for disk version, $5.00 for extended features (minimum 8K)
Send check, M.O., VISA/MC ($2.00 S.C.) or specify C.O.D. (add $3.00) to:
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Programmers Do It In Software

by Hal Chamberlin
Raleigh, N.C.

Like virtually any task a computer is
called upon to perform, sound and music
synihesis can De accomplisned Dy purely
software means as well as with dedicated
hardware. This is seen every day in the
personal computer field since one of the
main reasons microcomputers are con-
sigerably less expensive than the commer-
cial monsters is that most everything is ac-
complished in software. For example. the
floating point arithmetic performed by BASIC
is handied by a set of machine language
subroutines instead of a hardware floating
point processor. Likewise, all of the essen-
tial functions of the well known SID (Sound
interface Device) chip in the Commodore 64
can be performed by appropriate software

routines in models that lack the SID (such
as VICs and of course PETs). As you will
see, it is even possible to exceed the

SiD’s capability in many respects. The tech-
niques to be described are applicable to
any 6502 based computer (Apple, Atari.
MTU. Ohio Scientific, Mattel, etc.) and even
computers based 6800, Z-80, 8088, 68000
and other processors.

CONS and PROS

Before discovering how it is possible to
synthesize high quality, multi-voice music by
purely software means, let's take a brief
look at the advantages and disadvantages
involved. With a hardware synthesizer (and
the SID is only one of several around), the
circuit designer nhas alreagy done most ot
the work for you. Thus. in general. a
hardware synthesizer will be much easier to
program. In the case of the SID. a few
well-chosen POKEs from BASIC are all that
is needed to get some kind of sound out.
Using the software technique on the other
hand the programmer must first "build the
synthesizer” in sottware and then write more
software to control it. Furthermore. this
software must be in machine language to
meet speed requirement. However, for the

users of "canned" programs, there may be
littte difference between the two techniques
in this regard.

‘The more advanced software techniques
that are capable of simulating standard in-
struments with a surprising degree of realism

as well as an Intinite variety ot others re-
quire a lot of memory for storing waveform
tables. Effective use of these advanced tech-
niques requires a minimum of 16K with up-
wards of 32K to 64K being desirable. While
this may not be much ot a problem tor
C-64 owners or most PET owners., unex-
panded VIC owners will be limited to the
simpler software techniques that use less
memory.

Perhaps the most serious drawback of

software synthesis is that it "consumes the
entire  machine” while sound is Dbeing
generated. In other words, the sound

generating software routines must be in full
control every microsecond while sound is
being generated. Any Dbreak to look at the
keyboard or a joystick or to put something
on the screen results in a break in the
sound. This therefore makes "playing” the
computer from a music keyboard a difficult..
although not impossible. programming task,
particularly if key clicks are unacceptable.
As a result, most of the work done with
software synthesis involves "coding” a song
from sheet music into a music compiler or
directly into memory and then having the
computer play tthe encoded song.

On the plus side, the software technique
can be considerably more flexible than exist-
ing hardware synthesis chips. For example.
the SID chip has available only three fun-—
gamental sound wavetorms to choose ftrom
although the filter can be used to modify
them in a number of ways. The software
technique on the other hand uses waveform
tables stored in memory to detfine the
waveform desired which may be literally any
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curve that can be defined by 256(a typical

vaiue for available software) independent
points. Also the SID has relatively few (16)
attack and decay rates to choose from. The
software technique on the other hand has a
virtually unlimited number of choices plus
lne attack ana daecay envelope may be any
shape desired. not just single straight lines
approximating a standard .ADSR shape.
Finally, for machines using 1MHz 6502
processors as is the case with all Comm-
odore computers, the software tehnique
yields four voices instead of three!

There are other pros and cons that will
become apparent later but in all cases they
are simply tradeoffs among various factors. A
clear "winner" that applies in all cases does
not exist.

Hardware Needed

Actually it's probably wrong to claim
that this is a purely software technique

since some specialized hardware actually is
needed. lhose buzzy old single-voice Altair
programs that played through a radio held
up to the computer were purely software.
The device needed is called a digital-to-
analog converter or DAC for short. It does
just what its name implies: it converts digi-
tal information from the computer (num-
bers) into analog information (voltages) that
is acceptable to an amplitier and speaker
system. A DAC is really nothing more than
a programmable power supply connected to
the computer. When the program sends a
value such as +532 to the DAC, it
produces a voltage ievel of +5.32 volts at
its output which persists until another value
is sent to it. A changing voltage level is
theretore proguced by arranging tor the
driving program to send a series of num-
bers to the DAC. each representing a
point along the desired voltage contour. An

electricat audio signal. which 1s nothing
more than a very rapidly varying voltage
level, is thus produced by very rapidly

sending numbers to the DAC. Note that the
"raw" DAC output is a stair-step approxima-
tion to the smooth audio waveform desired.
In practice. the DAC must be foliowed by a
low-pass filter to average out these steps
and produce a smooth waveform. Figure 1
illustrates this process.
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Figure 1. Operation of D-to-A Converter

Unlortunately most personal computers
do not come with a DAC standard although
a few do such as the MTU-130 and the
Ohio Scientific C8P. This is a shame be-



cause a DAC is a very inexpensive circuit
to include in a computer’'s design adding
perhaps 2 to 5 dollars to the manufacturing
cost. Nevertheless, a DAC may be easily
added to to Commodore machines through
the User Port and other computers having
a parallel 1/0 port.

- continued next month.

Our next issue will be on games but
we will continue the articles by Hal Cham-
berlin, and Paul Higginbottom, and will also
publish another major music article by Dr.
Frank Covitz. So stay tuned there is lots
more to be learned about making music.

i

it you live west ot the Missis-
sippi and you feel it is too far to
come to the biggest conference ever
(being held by TPUG May 14th and
16th in Toronto - see pages 43 to
45) then maybe you can make it to

the largest Commodore show that
has ever been held.

largest Commodore show
ever is being held May 20th and
21st, at Lion Country Safari in
Laguna Migel. California. That s

south ot Los Angeles about haltway
to San Diego.

There will be hundreds of ex-
hibitors with product demonstrations
and product presentations ot Com-
modore compatible hardware and
software.

It is a combination dealer and
eng user show and attendance IS ex-—

pected to be over 15,000 per day.

! The
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One of the feature attractions will be
Isaac the Chimp of TV's That's
Incredible who will demonstrate his
ability to use a Commodore 64.

There will be separate pavilions
and tents for Dbusiness. recreational
and eductaional sottware. The newest
products from Commodore will be on
display and will be demonstrated. Ted
Modrow, the Commodore Service
Manager for the Commodore Western
Region tells me that there will be a
number of surprises.

The cost of admission is $8.25
but this includes admission to Lion
Country Safari itself and the attrac-
tions usually covered by its general
admission.

Sounds like lots of fun! Hope you
can make it there.
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VIC Composer

VIC Music Composer by Thorn EMI s
a plug-in cartridge program for the VIC-20.
As you may have guessed by the name. it
allows you to compose music in three
voices on the VIC. You enter your music on
the screen as you would on a regular music
paper, placing notes on a pre-drawn scale
in the desired order. | am not much of a
musician, but the program seems to have
all the features one could want. You can
place rests at any location, pick your own
time signature. and change the volume at
any point. You can save your creations on
tape for future listening. The program aiso
offers editing features which come close to
those ot VIC BASIC. The manual for this
cartridge is fairly easy to follow and is. for

the most part. complete. You will probably
do better with this program if you are al-
ready tamiliar with music notation. | aia an
adequate job without much musical

knowledge at all. The cartridge sells for
$39.95 at Videoland (not a bad price for
what you get.)

Keep in mind that if you find a program
that interests you. the price is no object.
Unfortunately, there are those in the
software marketing world who also recognize
this rule and exploit it. | still feel that most
currently available software is overpriced,
but its quality is improving all the time. The
people at Thorn EMI did a nice job with
this cartridge. | think | can live with their price.

A very attractive package with instruc-
tions that can be understood easiy by a
beginner is one of the VIC Music Com-
poser’'s strong points. It allows songs to De
saved to or loaded from tape. It is in the

by Daniel Walker

Houston, Texas

form of a cartridge. so it takes no RAM
away from the user. It uses memory
economically (.5 hour in unexpanded VIC: 4.5
hours w/ 16K RAM added). An almost good
graphic display of the notes currently being

edited is helpful (sorry. only one voice is
visible at a time). Its best feature,
however, is the ease with which notes can
be entered. If that were all there was to

say about this cartridge. it would be a good
deal. untortunately, there's more.

The VIC Music Composer will allow no
triplets, no changes to the initial time sig-
nature. no key changes and no repeats!
Also, as mentioned above. only one voice is
visible at a time. This means that at no
time can the user look at the screen and
see the whole chord as it will sound. And
(if that weren’t enough) THE DRATTED THING
CRASHES! Yep. that’s right. If the user goes
a little bit lax on his syntax, he risks total
annihilation. |f he discovers a mistake in an
accidental at the end of a page. he should
continue entering his music and correct the
mistake later.

As with every other music program |
have seen for microcomputers, this one al-
lows no slurs and no ties within a measure
or over the bar line. Also. it doesn’t allow
the user to pull an extra fourth voice out of
the CB2 port, but no one really expected a
VIC product to use any of its vestigal PET
organs, did they?

For anything more complicated than
“Mary Had a Little Lamb.," | would recom-
mend against buying the Thorn EMI VIC
Music Composer.

QRRAGAN 5.
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NEW PRODUCTS

Commodore
Consumer Electronics west has intro-
gucea the Commodore T70}! colour monifor
which offers outstanding resolution. superb

sound and true-to-life colour.

Housed in an attractive beige cabinet,
the 14" screen, operated by seven different
controls, offers an excellent image that al-
lows the user to get the most from a home
computer or ViR. Separate luminance and
chroma inputs ensure that superb clarity is
achieved. Suggested retail price in Canada
is $539.95 (Cdn)).

For further information:

Richard Browne (416) 499-4292

Commodore WordPro 3 plus
for C-64

Commodore Computers has announced
that the WordPro 3 Plus software program,
previously run on CBM and SuperPet
microcomputers, is now available for the
Commodore 64.

“This word processing program,
developed for Commodore by Professional
Software, comes with an excellent User'’s
Guide and a protected disk,” said Anthony
DeCristofaro. National Sales Manager. Sys-—
tems Division. "And all the WordPro com-
mands are the same". If a user is already

familiar with WordPro 3. 3 Plus, 4. or 4
Pius. he or she will only have to become
familiar with the different keyboard on the
C-64 to run the program.

The software program is available from
authorized Commodore dealers. Suggested
retail price is $129.

For further information:

Anthony DeCristofaro  (416) 499-4292

Introduces New Colour Monitor

Mbmtor offers outsnding resolution, uperb soun
and true-to-life colour.

NEW PRODUCT REVIEW

A new product is available from England
called the TURBO-PET. This magic box will
make the PET run 4.3x faster in basic. and
also speeds up both machine language ana:
compiled programs. The PET BASIC can be
written into the TURBO’'s 64K of RAM and
then modified or replaced by any other lan-
guage. For further details. pricing etc. the
address is: Greenwich Instrument Ltd., 22
Bardsley Lane, Greenwich. London SE109RF,
United Kingdom. (01.853-0868)

(I @

™
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Well M just see your Z-80 and raise you three 6502's
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AND

G)10

SIATE

MENIB

HI, M CHIPP,

TERCH YOU ABOUT
GO TO STRTEMENTS.

TM GOING TO

WHEN USED IN R PROGRAM
LINE, THE “GOTO" STRIEMENT

MUST BE FOLLOWED BY A
NUMBER CORRESPONDING TO
ANOTHER LINE NUMBER IN
&E PROSRAM,

FOR EXAMPLE :

IO ?"CHIPP"
20 GoTOI0

=N

THE COMPUTER WILL

REPEATEDLY EXECUTE
THE OPERATION IN LINE

10 WHICH IS

PRINT " cHIPP"

Tve RUN AND PRESS

MIKE RICHARDSON

IS IS WHAT You. ;
SHOULD GET/

| IF You waNT TO SEE
YOUR OWN NAME,

JUST CHANGE THE
CHARACTERS WITHIN
THE QUOTES /

GRRAPHICS CAN ALSO
BE USED TO MAKE
\(NEAT DESIGNS/

JO ?"CHIPP"
I5 ?"BOA0B"
6 7"'BANANAS"

20 GOTO 10

HOPE YOU LEARNED
|SOMETHING / SEE YA LATER

rx x N K R 1 “§N
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How To Include Machine Language Routines in Your VIC
BASIC Programs (without wasting precious bytes)

by Terry Herckenrath

Toronto

Since |'ve started playing around with
my VIC. | have encountered a number of
ways of including M.L. routines in a BASIC
program.

The most common approach seems to
be to include the M.L. routine in the form
of DATA statements. At the beginning of the
program, a little FOR-NEXT loop POKES the
M.L. routine in either high memory or the
cassette buffer.

This approach has some drawbacks:

1. The M.L routine takes up at least
THREE TIMES more memory than is necessary.

For each byte of M.L. code you need up
to three bytes to represent its vaiue in
BASIC. one byte for the actual M.L. code,
plus the additional space needed for the
DATA tokens. data delimiters (comma’s), line
numbers. line links and the FOR-NEXT loop
to put it all in place.

2. You cannot re-use other information
kept in DATA statements.

In some programs it is desirable to read
the DATA statements over and over again.

3. The DATA statements can accidentally
be clobbered.

While making changes to the program
DATA statements can be inserted in the
wrong spot. or could even be deleted altogether.

For some time now.| have added M.L.
routines to the end of the BASIC text
through the use of my M.L. monitor.

Storing the M.L. routine at the end of
the BASIC program eliminates the drawbacks

cited above. It takes up the minimum
amount of space since we are storing the
actual M.L. routine; no DATA statements are
needed: and YES vyou can STILL make
changes to the BASIC program once the
M.L. routine has been appended. BASIC just
keeps moving it up and down in memory
with the rest of the BASIC program.

There is ONE limitation that | can think
of: the M.L. routine must be relocatable: i.e.
there can be no JUMP (MP and JSR) in-
structions that refer to some point within the
M.L. routine. In most cases. this is not a
serious limitation.

For those of you who like to understand
how the VIC operates: BASIC keeps track of
the end of a BASIC program in TWO ways:

1. It keeps track of the LOGICAL end of
the BASIC program through a "line link" of
zero.

This tells BASIC when to stop LISTING
or RUNNING a program.

2. It keeps track of the PHYSICAL end
of the BASIC program through the pointer in
locations 45 & 46, which points to the byte
FOLLOWING the BASIC program. This pointer
is used to LOAD and SAVE the program,
and for BELOCATING parts of the BASIC
program as changes are made to it

We use this pointer to append the M.L.
routine to the BASIC program: then we
change its value to tell BASIC that the
PHYSICAL length of the the program has
increased.

The following three line program will ap-
pend a M.L routine to any BASIC program,
even if it already has some other M.L.
routine appended to it
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10000

10001 Read J% : IF J% >=0 THEN
POKE 1%.J% : 1% =1% + 1
: GOTO 1710001

10002 PRINT 1% J% =1% / 256
1% =1% - J% * 256
POKE 45.1% : POKE 46.J%
. CLR . END

NOTES:

1. The DATA used for the M.L. routine
must be followed by a negative value to end
the loop.

2. The DATA statements used for the
M.L. routine must be the FIRST or
ONLY DATA statements in the program.

3. The "+ 4" in line 10000 represents
the space needed for the variables 1% and
J%. These four bytes will be imbedded in
the final product and are "wasted”.

4. The CLR command at the end of line
10002 wiil adjust the two pointers used by
BASIC to keep track of numeric variables. if
you run your program atter appending the
M.L. routine without adjusting these two
pointers, the M.L. routine wili get clobbered
as soon as a numeric variable is used.

Once the M.L. routine is in place.
can delete the DATA statements and
above program.,

Yyou will have to ‘inciude a statement in
your BASIC program that -calculates the
START ADDRESS or ENTRY POINT ADDRESS

you
the

1% =PEEK(46) * 256 + PEEK(45) +
4 : PRINT 1%

ot the M.L. routine. You will notice that two
addresses will be printed on the screen
while the M.L. routine is being appended to
the BASIC program. These are the START
and ENDING + 1 addresses of the M.L.
routine AT THIS MOMENT. Subtract the first
from the second to arrive at the LENGTH
of the M.L. routine. Then, in your program
you calculate the ACTUAL ENTRY POINT
ADDRESS as follows:

=PEEK46) * 256
+ PEEK@M45) -

EP%
MLiength

where MLlength is the the

routine.

length of
M.L.

This is assuming that the START
ADDRESS and the ENTRY POINT ADDRESS
are the same. If you start executing the
M.L. routine somewhere beyond the START
address, you must adjust the value of
MLlength accordingly.

From then on you use SYS EP% when
you want to execute the M.L. routine.

It you appenda more than one M.L
routine to the same program. be sure to
re-adjust the entry point address of the
"older” routine.

One final word of caution:

Do NOT use
Butterfield/Dave

"VIC TINY AID" (by Jim
Hook) to manipulate a
program that has a M.L. routine appended
to it. This utility WILL clobber the M.L.
routine (and so might other “toolbox" type
utilities).

CORRIGHAN &

GOODBYE DARUNG!
/it NEVER

FORGET YoU!

$6873.29
COMPLETE WTH
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Standard VIC 20

no additional memory needed

(CG008) Alien Panic $12.95

Race against time as your guy digs holes to trap
aliens in 4 floor laddered, brick construction site.
Requires joystick.

(CG096) Antimatter Splatter $24.95

This game is as good as its name. Another pure
machine code game, this one is fast! The alien at
the top of the screen is making a strong effort to
rid the world of humankind by dropping anti-
matter on them. The splatter cannon and you are
our only hope as more and more antimatter falls.
Joystick again is optional equipment.

(CG026) Collide $12.95

“Vic" controls one, you the other as cars go
opposite directions on 4 lane track. Requires
joystick.

(CG094) Exterminator $24.95

Recently scoring a rating of 10 out of a possible
10 this game was praised as “one of the best I've
seen on any computer” by a prominent reviewer
in a leading magazine. The idea is to shoot a
centipede before it overuns you, the problem
being every time you hit it, it divides into two
separate shorter ones. Several other little
creatures bounce around during this struggle. All
of them lethal. 100% machine language makes
the rapid fire action very smooth. A joystick is
optional, but as always, recommended, (a trac
ball is also very nice!).

(CG054) Krazy Kong $12.95

Three screens, a gorilla, barrels, and changing
difficulty levels help to make this one of our most
popular. Joystick optional.

(CGO098) Racefun $19.95
Extensive use of multicolored character capabili-
ties of the “Vic” make this one very appealing to
the eye. Fast all machine language
action, quick response to the stick or
keyboard controlled throttle, combine

with the challenge of driving in

ever faster traffic to make it !

appeal to the rest of the body.
Joystick controlling
is an option.

(CG058) Rescue From Nufon $12.95

Must find 30 hostages in this 100 room, 5 story,
alien infested, graphic adventure game. A
continual big seller. Keyboard only (n. =northw =
west etc.)

(CG068) The Catch ... $12.95

Another all machine language game based on the
principle that one person with one joystick
guiding one catch/shield can catch everything
that one alien can throw at one. The action comes
slowly at first but by the fourth wave you'll be
aware of . . . "The Catch” . ..

Expanded Memory Vic 20 Games

(CG090) Defender On Tri $19.95

Pilot a defender style ship on mission to save
trapped scientists from a fiery fate (they are
aboard an alien vessel deep in the gravity wei! of
sol). Excelient graphics. Short scene setting story
in the instructions. “Defender On Tri" requires at
least 3K added memory.

(CG092) 3D Man $19.95

The maze from probably the most popular arcade
game ever, with perspective altered from over-
head to eye level. The dots, the monsters, the
power dots, the side exits, the game is amazing.
“3D Man” requires at least 3K added memory.

(CG088) Space Quest $19.95

Our first 8K memory expander game and its a
beauty. The scene (ashortstoryisincluded)isfar
in the future, a time when man’'s knowledge has
reduced an entire galaxy into a mapped series of
quadrants. This game has stratagy (you plotyour
own hyperspace jumps on Galaxy map), action
(against a starry background you find yourself
engaged in a dogfight, laser style), exploration
(you must fly your ship deep into caverns to pick
up necessary fuel). “Space Quest” requires at
least 8K memory expansion and a joystick.

Commodore 64

(CG602) 3D-64, Man $19.95
This available on the expanded “Vic 20"
' game, has been completely rewritten for
the 64 and uses sprites, sounds, and
other features not available onthe “Vic”.
This one requires a joystick.

NMUREKOP

P.0. Box 156, Shady Cove, Oregon 97539-0156  Mastercard and Visa cards accepted  C.0Q.D. Orders...call (503) 878-2113

VICis atrademark of Commodore Business Machines, Inc. Games will be on tape unless you request disk. Ask for our FREE catalog!
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Write For Free Vic Catalog NEW ‘ Write For Free 64 Catalog

VIC™ software VIC™

o CRICKET - From the company that brought you Asteroidz, Munchman and a host of other
Hblockbusters. We now present CRICKET. This is a challenging game with a cast of characters you
flwill love and hate. All you have to do is get Cherp from one side of the road to the river and then
Jacross the river. Not so fast though. First you have to figure out how to dodge the traffic and get to | <

" Mthe center. Then how are you going to get across the river? Look here comes a log — evenaturtle.
i[JHitch a ride across the river and jump from one to the other. Keep a sharp eye out for Ade the Gator.
He loves to have crickets for lunch. How many times can you get across the road and river. You will

| have to work as fast as you can. Time limit and bonus. You will find this game addictive and

- challenging and it will entertain you with hours of fun and enjoyment. $14.95

BUG BLAST - If you think Centipede was fun — look out for BUG BLAST. A new and fast action

CRICKET arcade game with realistic smooth action, quality hi-res graphics and trouble. Its very calm as the
—first wave attacks. Only a few bugs to kill. Just shoot thru the cactus and wipe them out. After a few
attacks you feel you have everything under control. Now the attacks really start. Those protection
) areas have to go. Blast away. Will they ever stop? OK — the BUGS got me this time. Now its my
"< |turn, Just one more time — BUG BLAST — Now its your turn to get even. $14.95

BOMB’'S AWAY - Can you stop him? The crazy bomber drops the bombs from the top of the
screen. You get 3 buckets to catch them. Before you know it bombs are falling so fast you wonder
when he will stop. Just when you think you have him under control your bucket gets smaller. Is your b

hand quicker than your eye? : Special $9.95 e

PARATROOPER - You are the only one left to stop them. The sky is full of enemy choppers. TARG ET
Paratroopers keep dropping into your @rea with non-stop barrage of enemy troops. They are out to
destroy you. This new game is an unbeatable blend of arcade action and quick thinking strategy. COMMAND
'You must make every shot count — don’t be to fast on the trigger. Every time you hit a chopper or’ ——
paratrooper you get extra points. Wait until you see the climax of this game — you won't believe it!
This is a multiple skill level game with razor-sharp graphics and sound. $19.95

b / .

MOW - Get ready for the fast and furious action of the craziest mower you have ever seen. How
much grass can you cut? Joystick moves your mower around as fast as you dare. Watch out for
granny’s dafodils and grandpa’s radio antenna. $12.95

ICOSMIC CRUZER - Bring the coin-op game into yaur VIC. 3 Scenarios. Your Cruzer moves over - AT

a mountainous landscape & into a tunnel of surface - to - air missle, silos and ground - to - air AR

weapons. If you can make it in and out of the tunnel you fly into the asteroid field. Drop bombs and COSMIC
fire missiles at the fuel dumps to keep your fuel supply up. If you are really good you can get to the
base and try, to destroy it. We don’t know of any one that has hit the base yet. Maybe you will be the
1st. Cosmic Cruzer is a fun filled magnificently rendered home video game that will last for months
of challenge. Highly addicting. Hi-Res Graphics, Color & Sound. $19.95

SPACE PAK - Can you survive? 3 space games with the sights and sounds of arcade games. The
excitement builds as the action is un-ending. Blast away at everything in sight. The alien attacks will
stop at nothing to destroy you. Prepare for battle, there is no escape, unless you can help. Canyou
survive? Hi-Res, Color, Graphic & Sound. Joystick or keyboard. $19.95

ALIEN INVASION - Invaders from space are attacking your home planet. Hurry and man your
lasers and prepare your robot forces for the inevitable attack of the Alien Invaders. The excitment
builds as you command a battery of missile bases in a bunker. Each invader has alaser aimed right at
you. Will they ever stop. Only you can save the Galaxy. You can compete with 4 people in the solar
system. There are-20 levels of play. If you destroy the Aliens in the correct order you will receive
bonus points. Can you get the top score? $12.95

TARGET COMMAND - The whole West Coast is being bombarded and only you can save it. You
are at the controls of the missile launcher and hold the destiny of our country in your hands. It takes
a cool head, not hand and fast reflexes to zap those missiles right out of the air. Get ready to
pulverize — atomize and vaporize them. Oh, my God, those warheads are heading right for our
ammo dumps. They are everywhere. NO ONE CAN SAVE US — EXCEPT YOU.-You must move
your laser into position and fire as fast as you dare. Time limit with arcade style excitement. Protect
your ammo at all costs. 10 levels of play. $12.95

SNAKEOUT - Slip your snake into position and score by chomping the blocks. Watch the way you
slither because your escape routes get smaller. 2 Bonus games included. $12.95

HEAD-ON - Please do not buy this game if you are the type that says “T'll play it just one more time”.

Players have been known to start playing HEAD ON at 8:30 p.m. and at 2 a.m., wonder where the

time went? Have you ever tried to explain to someone why you played a game for five and a half |

hours. We know of no remedy for the addiction to HEAD ON except to beat the VIC onlevel 9. No 7

one has done it, YET, will you? We think not. Move your car as fast as you can dare around the
; tracks. You get 3 cars and MUST avoid the computer car. Points for the most dots covered. Bonus ;

£ cars, nine levels of play. $1295 Y CEEA )

KE OuT EomputerMat « Box 1664K « Lake Havasu City, Arizona 86403 HEAD ON
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NEW GENERI

Attractive
Low Cost
Sturdy
Convenient

send for your free catalog RETAIL PRICES

NEW GENERATION TOYS INC. Item Stock No. U.S. Canada
290 Larkin Street , Desk as Shown 100 $200.00  $250.00
Buffalo. N.Y. 14210 (716) 854-1164 Single Computer Desk 110 $133.00  $166.00

Printer Table 120 $120.00  $150.00

NEW GENERATION TOYS Paper Dolly 130 $ 80.00 $ 99.00
Chatsworth, Ont. NOH 1GO
(519) 794-3463

NEW

Ba5|c Utlllty for the
Commodore 64

POWER 6

DEALER INQUIRIES INVITED

MAILORDER VIC-20 SOFTWARE
HOME FINANCE - GAMES - EDUCATIONAL

SOFTWARE HOUSE

4630 Dufferin Street, #309, Toronto, Ont. 416-663-6401

We stock a large selection of arcade style and adventure
games, home finance and educational software from

bacus, Acadamy, MIS, Microspec, Nufekop, TiIS, Vic-
tory Software, and many more.

Call or write for our free catalogue

DISTRIBUTORS FOR:
Eastern House Software
Rabbit (VIC & C64) - High speed
cassette SAVE & LOAD.Bkin30Se€C ............covuiivnnin.. $59.95

intelligent Software
Word Processor - Powertul,

(] yeteasytouse ........ .. ... ... $39.95°
easy :0 Iearn inventory - iInventory control system
[ ] e fOr SMAall DUSINESS . .. ...\ttt $39.95*
easy 0o us Copycalc Electronic Spreadsheet .. ....... ... ... ............ $29.95*
L program faster and Baseball Manager -
Keepsteamandplayerstats ............................u.os $29.95*

more efficiently
with better results

Coach Educational Series
Keyboard Coach - Typing

T i 1S@S ... . . .
*MOREPOWER Capitals Gonch o Lo e $18.%8
capitalsoftheWorld . ........... ... ... .. .. ....... ... ... $18.95°

included FREE

Powerful Programmer's Utility

P.R. Software - Simulative Strategy Games
Dungeons of Kal/Star Defender -

by Brad Templeton Fantasy adventure & Starshipattack ......................... $22.95
| Convoy Raider/Convoy Escort - Both
Manual by Jlm Burterfield sidesofthebattleofwits .......................... ... ... .. $22.95
At the Track/Boxer’s Corner - Bet on
. local Commodore dealer. the race & Manage yourboxXer .................o.oiueeiinnon.s $22.95
599 95 from your . Football - Select the teams from NFUAFL
For your nearest dealer call: roster & callthe plays ... ...............coiiiiiiiiiiiin $19.95°
Dungeons of Kal - Expanded semi-
(4 ' 6) 273 -63 50 graphic fantasy adventure ............... ... . oo $19.95*
Baseball - Select your team from league
players & managetheteam ......... .......... .. .. ... iiann $16.95

PRO-LINE

NSOFT
755 THE QUEENSWAY FAST UN\T 8

MISSISSAUGA, ONTARIO L4Y 4C5

+ Also available for Atari 400/800 computer
* Needs VIC + Bk min

DEALER ENQUIRIES INVITED
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r . | [ AMAZING 1T
EEIIISDIF'I"\I\II\AIFE SPELLPRO

A CANADIAN COMPANY v Jim Butterfield's machine language

. spelling checker for
designing, WordPro 4+ on CBM 8032

developing, ssimple to use
manufacturing’ sworks fast; only seconds

P to check every word on
publishing a full page
d _ ofully WordPro 4 +
an compatible for quick

. : . spelling corrections
d|StrIbUt|ng *Use existing WordPro 4 +

microcomputer documents to easily update

the SpellPro dictionary
software eup to 80,000 word dictionary

DEALER ENQUIRIES WELCOME on a CBM 8050 disk
AUTHOR'S SUBMISSIONS INVITED
CALL OR WRITE only $179.95 from your local Commodore dealer.

For your nearest dealer call:

(416) 273-6350 416) 273-6350
DECLINE SEO L INE

ENEENISOFTWARE
755 THE QUEENSWAY FAST. UNIT 8. 755 THE QUEENSWAY EAST, UNIT 8
MISSISSAUGA, ONTARIO L4Y 4C5 ' '

SOFTARE

the BP1 Business
Accounting System,
the system
that lets you keep your
eye on the business . . .
not on the computer.

ACCOUNTS RECEIVABLE
GENERAL LEDGER

: INVENTORY
- MICRO SYSTEMS LTD.
m 705 Progress Avenue, Unit 17 PAYROLL
Scarborough, Ontario M1H 2X1
(416) 431-3200
§ _J
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~ FEATURE
MAKING FRIENDS WITH SID

by Paul Higginbottom
Toronto

PART |

The synthesizer chip in your Commodore
64 computer is affectionately known as Sid.
Sid is in fact an acronym for Sound
Interface  Device. I doubt that many
people realise just how powerful this chip
is, but | intena to unlieash some o1 Its
power for you. If you read some of the
documentation for the Commodore-64 about
its sound capabilities and are new to (as |
was)  synthesizer jargon, you  probaoly
thought to vyourself, "I'm never going to
figure that out!" Well, | am the sort of per-
son who gets more determined to figure
something out. when it seems harder than
ever t0 do so. So. step by step. I, like any
beginner, set about learning how to control
the Sid’s sound capability.

The Jargon

¥ your mind is like mine and tends to
go blank when confronted with a barrage of
alien jargon about something. then hopetuily
I can gently "break you in" with the terms
associated with music synthesis using Sid.

The Sid chip is comprised of three sec-
tions essentially:

D Oscillator section

2)Envelope section

d)Filter section

There are a few other bits and pieces.
but more on those later.

Sid has three voices. That means to
you and me., that up to three tones can be
played at the same time.

Each voice is separately controlled by
its frequency (the pitch of the tone), and
more importantly, its envelope.

The envelope of a voice, determines how
its volume rises. sustains, and falls, like a
musical instrument, or other sounds we hear
in our lives. For example. a violinist, will

maybe play a note by pulling the bow
across a string siowly at first (the volume
starting out low), and as the player starts to
increase the speed and pressure of the bow
on tne string. so the volume increases, and
as the player ends the note. he or she
slows the rate and pressure of the bow
again, and the volume fades away to silen-—
ce. With a single violinist. the tone may
fade away rather abruptly, but I'm sure
you've heard this rising and falling effect of
volume, with a piece of orchestration (many
string instruments). That is one example of
an envelope. If we consider another example
to allow you to grasp different types. think
of hitting a cymbal. The rise to its maximum
volume is almost instant., as the CRASH of
the cymbal begins, and from that point. the
sound simply fades away slowly to silence
again. An example of a cymbal type of
sound that does rise slowly first and then
fade away would be a wave approaching the
beach. You hear the slowly increasing
volume of the wave moving up the beach,
then as the wave trips over itself and hits
the beach the loudest part of the noise is
heard, and then the sound fades away as
the wave slides up the beach., and the next
one approaches again.

Well. enough of the examples, back to
the technical stuff. This "behaviour® of the
volume (or amplitude ) of a
voice, can be defined in 4 parts, and this

terminology is common amongst professional
synthesizers costing many times the prices
of your Commodore-64 computer!

The four parts of an envelope

You may have noticed by now. that to
define this changing in volume., we simply
need to define the TIME it takes for a
sound to go from one volume, to get to
another volume. For example, the violin
might have taken half a second to go from
no volume (silence) to its maximum volume.

TORPET May 83 page 27




FEATURE

and then 2 seconds to fade away again
(silence again). The cymbal took no time to
reach its maximum volume (starts with the
CRASH). but 10 seconds to fade away. The
wave is different again. in that it might take
5 or so seconds to build up to maximum
volume (as it moves up the beach), and
then only 1 second to die away (as the
wave talls over and crashes on the beach).

Part 1 - ATTACK - This is the time
taken to go from silence (0 volume) to the
maximum volume Sid is set to.

Part 2 - DECAY - This is the time
taken to go from the maximum volume Sid
is set to, to a given "mid-point" volume, or:

sustained level of volume.
Part 3 - SUSTAIN - This is not a time
value, but is a level of volume the voice

sustains at after the ATTACK and DECAY.

Part 4 - RELEASE - This is the time
taken to go from the sustained volume to
silence once again.

In those definitions, | mentioned “the
maximum volume Sid is set to". and that is
the maximum overall volume (just like the

overaill
stereo).

volume control on your television or

How we control Sid

Before | go any further. | want to ex-
plain how we actually tell Sid exactly what
weird and wonderful sounds we want it to
Mmake (so we can drive everyone crazy!

_ ‘The Sid chip has an amount of memory
In it and simply by putting numbers into

those memories, we give Sid all the in-
formation it needs to produce an infinite
number of sounds. We put numbers into

memories with the BASIC command POKE.
We give the poke command two numbers:;
the memory number (or ‘address’). and the
number we want to put into that memory
(one memory location can hold any whole
number between 0 and 255).

Sids address is quite a big number. He
starts at 54272, and he occupies that
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memory location and the next 28 also. up to
54300.

I want to show that it really is not
that difficult to train Sid, and that you
don‘t have to be a genius at programming.

Making your first beep
To make a noise. we must do 4 things:
1)Set the maximum overall volume

2)Set the envelope of the voice we wish
t0 use

3)Set the frequency of the voice to the
desired pitch

4)And only then ‘tell’ Sid to do it

I put quotes around ‘tell’ in part 4, be-
cause | want to examine that closer. When
we tell Sid to make a sound. we tell it to
firstly do the ATTACK (rise up to maximum
volume) and then the DECAY (go down) to a
SUSTAINed level of volume. When we tell
Sid to do that part, the noise will stay at
the SUSTAINed level of volume forever if you
gon't tell it to go on, ana do the last part
the RELEASE (go down from the sustained
level of volume, to nothing).

So to recap. we tell Sid to do the
ATTACK-DECAY-SUSTAIN part first. and then
when we’'re ready., we tell it to finish the
envelope with the RELEASE part.

YOu could get a person to demonstrate
this for you. Ask them to take a DEEP
breath when you tap them on the shoulder
and then hum a note at first quietly building
up to a loud level, ana the going down to
a comfortable level. You have made a per-
son do the Attack-Decay-Sustain part of an

envelope. | said the sound will continue in-
detinitely it you don’t tell it to release. so
when you tap the person again on the

shoulder, they can slowly quieten their hum
down to nothing. Of course if you decide to
make them sustain tor too Iong. they'll go
blue in the face, and pass out! Also Yyou
may want them to stop before they get to
the release. because their hum is so ob-
noxious! (Fortunately, you can also do this
with the Commodore-641
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For now. let's just concentrate on ONE
voice. Each voice has 7 memories inside
Sid. to control it. Voice 1's memories are in
fact, the first 7 memories. voice 2. the
second 7, and voice 3, the next 7. That, if
you've been doing your math, is the tirst 21
memories in Sid. The other 8 (there are 29
in alb) are for the filter section which |
haven’t talked about yet, and other bits and
pieces. including the overall volume control
which | have mentioned).

The 7 memories for each voice are all
organized the same way, 1or example. the
first two of each block of 7., control the
frequency (pitch) of the voice.

The 7 memories for a voice

The first two as | just mentioned. con-
trol the frequency of the voice. that is, the
pitch ot the sound.

The second two are to control one par-
ticular type of sound, which will be covered
later

The fifth memory is the controlling
memory of the voice, the one which will tell
Sid to start the note. stop it. and choose
the type of sound.

The sixth memory controls the duration
of the Attack and Decay.

The seventh memory controls the Sustain
level, and the Release time.

The fifth ot the seven | just described.
I will now explain turther. | mentioned there
that apart from telling Sid to play the en-
velope, it also controls the type of sound.
(Another piece ot jargon coming up!) The
type of sound is known as the Waveform.
You are probably aware that sound is com-
prised of air being compressed and
stretched. By. for example, a speaker cone,
which moves in and out, and the speed (the
FREQUENCY) at which it moves in and out,
determines the pitch.

The way in which air is compressed and
stretched is cyclic (repeats itself). and this
cycle is known as the waveform.

Sid allows you to choose from one of

four waveforms. and it is the fifth of the
seven memories in each voice. which you
set to tell Sid which waveform you wish to
use.

The Waveforms

Triangular (shaped like this: ~/\_ ) This
wavetorm, due its smoothness produces a
mellow, soft flute-like sound (very pleasant
to the ear)

Sawtooth (shaped like this: —~L ) This
waveform, due to its abrupt ending produces
a brighter, brass—-like sound.

variable width puise (shaped anything

from thiss JL . to thiss U or
this: I~ U [which if you look is simply the
first one upside-down)) This waveform as

you can see trom the descripton in paren-
thesese can be varied. but is essentially an
ON and OFF waveform, and as such is very
abrupt and produces anything from a hollow.
organ-like sound, to a very quiet. reedy
sound. As you can see from the symbols of
this waveform. it is comprised of pulse., or
varying widths (hence the name). and
memories 2 and 3 which | mentioned earlier
were for a specific type of sound, do in
tact control the width of the pulse when this

waveform is chosen. Of course., memories 2
and 3 have no effect when any other
waveform is selected.

Noise - | won’t try to do a little

drawing ot this waveform. since it is in fact
a RANDOM waveform, and has no defined
harmonic qualities, but because the fre-
quency can be altered, will produce any
sound from a hiss (like you hear from poor
quality cassette recorders), to a low rumble
(good for special effects in games).

Please note the format of the memory
locations used. | mentioned that the first
TWO bytes are used to select the frequen-—
Cy. but did not say how one would know
what values tO put In one and the other.
The easiest way to look at it, | would ex-
pect would be thus:

location can only
255. to

Since one memory
contain a number trom 0 to
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represent larger numbers. they are stored
as 0 to 255 in the first byte (known as the

low byte), and multiples of 256 added to
this in the second byte (known as the
high byte), which means two Dbytes can

hold a number from 0 (0 in both locations).

to 65535 (255 in the first one. plus, 255
times 256 in the second one).
The ATTACK-DECAY memory. and the

SUSTAIN-RELEASE memory are comprised as
follows:

ihe ATTACK, DECAY. SUSTAIN, RELEASE
parameters can all be one of 0 to 15 To
torm the ATTACK-DECAY value for memory
location 6 in a voices 7 memory locations,
simply multiply the ATTACK by 16 and add
the DECAY value. This again gives a com-
bined value trom 0 (0*16+0) to 255 (15*16+15).

The control register works differently
still. The value is calculated as follows:
Add 1 to begin Attack-Decay-Sustain
cycle; don‘t add 1 to begin the Release cycle.

Add 16 to select triangular wave form,
32 for sawtooth, 64 for variable width pulse,
or 128 for noise waveform.

There are other parts to add to this
value, but they won’t be covered here.

The beep program

Turn on your Commodore-64, and type
in the following program:

10 SID 54272

20 FOR I=TO 28:POKE SID+1.0:NEXT
30 POKE SiD+24,15

40 POKE SID+1.,20

50 POKE SID+5,0%16+0

60 POKE SID+6.15*16+9

70 POKE SID+4,1+16

80 POKE SiID+4.16

Description of the program

Line 10 defines a variable SID,
start ot Sid’s memory locations.

to the

Line 20 should be
your sound programs,

included in all of
and is a FOR..NEXT
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loop to simply set all ot Sid's memory loca-
tions to O to ensure that no previous
programs will affect our efforts.

Line 30 sets memory location 24 in Sid.
to 15. Register 24 controls the overall
volume of Sid (and some other things which
need not be known here), and 15 is the
maximum volume (from 0 to 15).

Line 40 sets the upper byte of the fre-
quency value of voice 1 to 20, which means
a setting of 0+20*256=5120.

Line 50 sets the ATTACK value of
voice 1 to 0, and the DECAY vailue also to
0. which means when we tell Sid to do its
ATTACK -DECAY-SUSTAIN cycle, it will simply
go straight to the SUSTAIN volume. since
we've told it not to do any ATTACK or
DECAY at all.

Line 60 sets the SUSTAIN value of
voice 1 to 15 (maximum volume), and the
RELEASE value also to 9. which means
when we tell Sid to do its RELEASE cycie.
it will take about three quarters ot a second
to fade away to nothing.

Line 70 sets the control register of
voice | to do the Attack-Decay-Sustain se-
quence, with the triangular waveform
selected (+16).

Line 80 sets the control register of
voice 1 to do the Release part of the en-
velope. again with the triangular waveform
selected (+16).

Having typed in this program. type:
RUN
And the familiar:

READY.
Message will come back almost im-
mediately, with the mellow sound fading

away (provided you have the volume control
on your television set up reasonably high so
you can hear it)

Well, there’'s a LOT of new things for
you to absorb in this article before we can
go on to further things. We've only done a
PING so far. but we’ll have Sid playing
Bach soon enough (or maybe a little Genesis?)

Cont’d next issue



COMMODORE-64

Synthy—64 by Bill Cook

Reprint from CHUG Houston, Texas

Synthy-64, written by Roy Wainwright
and sold through Abacus Software, is an

entirely new language which
easy and fun to use.

it allows all BASIC commands while in
the direct mode so programs can be saved
or loaded from tape or disk and listed to
the printer. The language is extremely simple
yet very complete.

Here is an example of a simple music
program using the Synthy-64. It will play the

is surprisingly

"C" scale:

1 Run "<clear” . This line may not

be omitted.

5 T120 . Sets tempo to 120

10 SGN 0 : Key signature for

"C" scale

15 C5/4 D/8 E F G A6 B C/4 : Upscale

20 B8 A G5 F E D C/4 . Down scale

25 END

For some reason, line 1 cannot be
omitted. Line 5 sets the tempo which is ad-
justable from 15-255. Line 10 sets the
musical key to the Key ot C. The "#0°
means we have selected zero sharps (%

=flats, $=naturals. Line 15 starts upscale.
The "C5" tells Synthy-64 to play the note
“C" in the 5th Octave. The "4" after the /

tells the program to play a quarter note.

After inital setting of the octave and note
duration; neither needs futher mentioning
until they need changing.

Synthy-64 allows repeating of stanzas by
using the "[n", and “In" notation. Thus:

15 [2 C5/4 D/8 E F Gl A6 B C/4

in brackets twice

This repeats the notes
as indicated by

(i.,e. play three repetitions)
the "2" after the "[".

Be warned that Synthy-64 uses only one
time signature (4/4), but it is claimed that
with careful use of the tempo (T) command.
this technicality might be somewhat alleviated.

The program does not use measures for

composing music. fhe "T" command can be

haived or doubled to change which note
value gets one Dbeat. Programming music
without measures on the Synthy-64 s

tavored by some who believe it makes their
composing task easier.

Synthy-64 allows the tieing of two notes
together by using the backarrow symbol (ab-
previated here as ‘ba’):

25 C5/4 'b’ D/8 ‘b’ E ‘b’ F 'b* G ‘b’ A6
‘b” 8 ‘b’ C4
This will siur the notes upscale. Note that

the duration is limited up to 64th notes.

Synthy-64 also has many note duration
modifiers. For instance a period following a
note indicated a dotted note, for double
dotted notes wuse semi-colons, and for
triplets use an exclamation mark.

25 Cb5/4. D/8: E/4! F/4) G/4! A6/8 lB C/4

This will play a dotted quarter note. a
double dotted eigth note, three triplets. two
eigth notes (normal) and one quarter note
(normal).

A rest is indicated by a ‘R/’ follwed by
a number to indicate the duration. Perhaps
the most exciting feature of Synthy-64 is the
three-voice mode. The prefixes "+ . "-" and
<British Pound sign (bp) are used to indi-
cate which voice is to play which note.
Also. Synthy-64 keeps looking ahead to see
it it can play notes for any other voice.

25 +C5/2 -E5/2 bp65/2 +D -F bpA6 +E -6
bpB

This
Minor,

will play three chords (C Major, D
and E Minon).

Synthy-64 also has a "TRACE" feature
which allows display of each voice as it is
being played; a visible music monitor.

Synthy-64 lets you print to the screen.
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input information, and even offers five user
callable instruments. It has easy setting of
waveforms, AD/SR, and other features not
found in the users manual such as the ring
modulators and the resonance registers.

My only disappointment was that | could
find no way to set the low pulse for the

variable pulse waveform: only the high puise.

I STRONGLY recommend Synthy-64 to
all CBM-64 owners. It makes making music
fun and easy. The instruction manual was
very, Very., VERY good. Synth-64 can help
you get better acquanted with CBM-64's SID
system.

TPUG Central Meeting

Apr. 1983

The April meeting started at 7.45 p.m.
with some introductory remarks by our
President Mike Bonnycastie. At an earlier
meeting. one of the club members wanted
to know if others shared his interest in HAM
radio and the computer. [lhey do. but we
have lost track of him. If you are the per-
son, or if you are interested, please give
your name, address and phone number to
the club office. The phone number is 782-9252.

Gord Campbell spoke about the TPUG
conference to be held at the Casa Loma
Campus of George Brown College. (note that
there’s no May Central meeting) There is a
need for 4040 drives to allow for the copy-
session. (follow the example of one member
who ottered tourl) If you can help. please
phone Bill O‘Brien’s answering service (in
operation 24 hrs a day) at 445-5209. The
entire C-64 library will be available at the
copy session as part of a total of 30-40
disk-masters for copying. The hours of the
Conference will be 11:00 a.m. to 6:00 p.m.
on Saturday May 14, and 11:00 a.m. to 5:00
p.m. on Sunday May 15.

Al Farquharson then made a pitch for
people to help in introducing and thanking
guest speakers. We have some very high
profile presentations and need to show these
visitors a proper Toronto weicome. If you
can volunteer to introduce one speaker it
wiil require only about an hour ana leave
lots of time for the rest of the show. Al
also suggested that some help would be ap-
preciated in manning the registration desk.

Dave Williams asked that anyone who is
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Toronto

interested in  setting up a booth in the
“Traders Corner" contact him ASAP so that
sutticient area can be set aside for this activity.

Mike Bonnycastle now took back the
microphone to explain that the judging for
the TPUG Programming contest was running
into difficulty. Mike explained that the club
has received 40-45 entries and that some
disks had 5 or more programs on them.
Another problem area was that some
programs were incompatible with the avail-
able machinery. For example there were
programs written in Waterloo Basic. The
judaging conunues....

Commodore Canada is in need of full-
time. year ‘round programmers accoraing to
Frank Winter of Commodore. Any interested
persons should send a curriculum vitae or
resume to Frank at the plant in Scarborough.

We had about 50 new-comers at this
Central meeting, and despite the break-away
of the VIC and C-64 groups. the auditorium

was at least two-thirds full by this time.
When | arrived | checked my calendar be-
cause the parking lot was almost deserted
(6:55). By 7:30 | was told that the only

parking was on the neighbourhood streets. |
think that this is an indication that the PET
series of machines still has a lot to offer.

Our first presentation was of Story Writer
by Joe Vvayda and Chris Capon. A review of

this exceptional program is in last month’s
TORPET. Joe explained that the program
resulted from runaway tricycles since the
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Kingergarten class (next door) drove in anag
wanted to write stories just like their big
brothers and sisters. The programmer,
Chris, has spent about 350 hours assembling
and pertecting this program from a BASIC
original done by a grade 6 pupil. (these
student programmers never cease to amaze
me!) Joe explained that a senior version will
hopefully be available in the near future.

Jim Butterfield introduced his cohort
Jack Livesley from the TV-Ontario series
"The Academy". We were then treated to the
Jack and Jim show with a routine on the
dangers of smail robots that are incorrectly
programmed. It seems that. while taping a
show that used a Heathkit HERO (looks just
like R2D2), Jack was attacked by the ex-
tended manipulator arm. He moved rapidly
away and thus was saved from being turned
into Jackeline!

Jim showea his mortgage program as a
demonstration of compatability among Com-
modore machines. You are asked to Input a
number of variables such as the term and
rate and enter a question mark against the
one that you wish to be computed. You can
thus manipulate the information and receive
a schedule ot payments with a machine lan-
guage dump of the screen to a printer.
Note that the mortgage is calculated semi-
annually (Canadian rules).

There is a need for a universal loader
so that C-64 and VIC programs (in BASIO
can be adapted to load into the PET. The
program is called PROG CONVERTER.Z on
the Apnl disk. Line 270 checks that the
program is not written in machine language

by checking that the first address is
CHR$(1). The program then re-writes the
first location as CHR$(4) - 0401, and then

calls SYS 828 to copy the remainder using
a short machine language program. Loading
relocates and rebuilds the remainder of any
program. Jim’s next trick was to deliberately
crash a PET showing the need for correct
starting link addresses.

After break we were shown a version of
LISTER (not on the April disk) that writes
out cursor controls etc. when listing a

program to a printer. New versions will be
available soon to allow listing the colours
and controls of the VIC and C-64. Although
the BASIC program is slow, a compiled ver—
sion may be available also.

Skeet is an example of animation in
basic using strings to control the movement
of the pigeon. bullet and the hit. T$(1) and
r$(3) are examples of the strings required
to draw a pigeon, replace it and re—-draw it
at another screen location. Although we of-
ten think of basic as. being slow, this
program showed that success required con-
siderable hand-eye coordination and that
most things happen fast enough in a micro-
computer. Jim suggested that we not be
"hustied” into 16 or 32-bit processors be-
cause they are faster. The printer. the disk-
drive, the screen, and even the human body
can only work so fast. Most of the delay in
computing occurs while we read or write to
an external device. Timing isn‘t everything.

One of the club—-members asked Jim how
one might read the "Blocks Free" from
within a program. By loading a dummy title
using OPEN1.,8,0:LOAD"$0:asfdhad!#".8:LIST: the
result will be the title plus the Dblocks free.
It is possible to draw out the required bytes
. but messy. Another member asked how to
check status using two disk drives. Jim's
suggestion was to open two error channels
and read the one required. e.g.
OPEN15.8,15:0PEN16.9.15: then read #15 or
#16.

Chris Siebenmann attempted to show
some machine language utilities tnhat do
things that basic does slowly or not well
Unfortunately, the 8032 machine was mis—

sing. Chris had difficulty finding his
materials, and the presentation on an un-
familiar machine led to a lock-up of the

set. Maybe Chris will write it up for the TORPET?

Mike Donnegan asked for more program
submissions from the Toronto members. and
pointed out that there were some last
minute additions to the monthly disk that
didn‘t make the Listme file. Brad Templeton
asked for suggestions for additional routines
for the C-64 ROM version of Power.

See you at the conference!
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Hardware Hacker
by Hank Mroczkowski

Houston, Texas

DEED )G ) GED G G )G ) GED G ()G )G () G ()G ()G ()G () G ) () S ) G ) <D () G

WAYNE beat me to the punch and
I'm GREEN with envyl A few months
ago. | mentioned the dire need for a
"breakout box" for any RS-232 interface
problems we may be encountering. Well..
you’'ll tind an excellent article describing

just that in the March issue of Wayne
Green’s Kilobaud. er. Microcomp-
uting. page 108. ( still like the old

name better).

Mr. George Ewing has written about
a breakout box which he calls the
Super Tweenie. | highly recommend

that those of you who are using more
than one RS-232 device., or plan on
using more. or are just having problems
trying to get a printer which has an
RS-232 input to operate properly.
promptly, beg. buy. borrow or steal this
issue. The construction isn't beyond
anyone’s means nor capabilities...do it
it even allows you to jumper it as a
null modem and permanently leave it In
your system. (The null modem cross
connects the wires of two terminals to
let them talk to each other...inputs are
connected to outputs and not to each
other, etc.) See the past Hardware
Hacker columns for more information.

Ihere’'s

just too much 10 re-explain
every time RS-232 is mentioned. Mr.
Ewing lists a full 25 pin chart of the
typical configuration of signals and

where each of those signals comes from
(source)....good reference.

By the way. since | can't let sleep-
ing dogs lay. (did | get that right?) my
version of the breakout box would have

used a barrier strip, a hand full of
spade lugs and an existing RS-232
cable. Cut the cable in half, strip back

the sheath of expose the color coded
wire and attach the lugs to each wire
end. The tricky part is identification of
each color to each pin number of the
DB-25 connector. Use a test light or an
ohm meter and write it down as you
go. Fasten one set of wires and lugs to

the Dbarrier strip...the other set can be
connected as a null modem or an X-
line to 3-line or simply pin-for-pin

through connection which provides easy
access for measurements to each wire.

It you treat it gently, there is no need
to do anything else to your barrier
strip. Otherwise mount it on a pine

pboard or under your console and clamp
the cables for strain relief. Done! (Read
KB’s article for more information.)

O G () G () G () D () G () G ()G () G () D () Gl () G ) EED ) D ) G ) G )G ) EED ) G )G (D
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7 CORRIGAW 7.
' HEY CMON...|'M NOT W sreep 1S INCREASING AND CHECK THE
RIDING INTHE TRUNK! Yelow UG\ [ SFEED IS BORATING, "' SPARE WILL YA/

Be CAREFUL... CROSSING, WATCH OUT..

REMEMBER TO SIGNAL ...

i
oY/
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