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ongratulations! The Commodore
64 is one of the most powerful

personal computers in the low

price range. It is flexible enough
to handle many different tasks, from
game playing to professional accounting,
and it connects with a variety of
peripherals such as disk drives, printers,
cassette recorders, game paddles,
cartridges, and other machines.

You will be able to use your
Commodore 64 for just about anything,
and you won't have to do any pro-
gramming unless you want to. It is
worthwhile, however, to know a little bit
about how your machine works.

The first five chapters cover the things
you will need to know in order to operate
applications software or to program.
Chapters 6 through 12 cover
applications, and the remaining chapters
cover programming languages, hardware,
other peripherals, and the new family of
64s. If you are already familiar with how
to operate your Commodore 64 you can
go immediately to the chapter that
interests you.

Many of the terms used in this book
will be new to you, and may seem overly
technical. It is important that you
become familiar with these terms, so
that you can discuss your needs with the
professionals who can help you. The
glossary in the back of this book should
help. Knowing more about computers is
definitely a good thing in today’s world.
I encourage you to read Chapter 14.

Good luck and have fun!

Some common applications and
where to find them in this book.

Application Chapter
Action-packed Games . ..................... 6
Advanced Mathematics ... .................. 12
yaViligat:) (ol Eremtn S F S gy e e S T 6
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The author taking one giant step for Commodorekind.









hen you get your Commodore 64

s;s/ home, put out the dogs and
unfriendly relatives. Dogs like to
chew cables and relatives can be

a nuisance.
Find a large table in a well-lighted area
near an electrical outlet. Make sure the
table surface is low enough for typing

and well lighted. Also find a comfortable

chair.
Put the shipping carton on the table
and look around for an electrical outlet.
Find the Right Power
You will need to supply the right kind
of electrical power to your computer and
peripherals. You need 110 to 120 volts
alternating current at 50 to 60 cycles per .
second. You will find it at this wall
connector:
7fq @ AN
& 7 )
4 ot ®
AW
0 7
@ The Commodore 64 power generator.
Directigns: Pick up with hand @ three-pronged electrical
plug (B) and move into direction of socket . Taking care,

align Tab A with Slot B and insert Tab A into Slot B. Caution:
Inserting hand @ instead of plug into socket will result
in painful situation.



The hole below the pair of vertical
slots is the ground conductor. It is
supposed to ground current when
something goes wrong, and keep you
from being shocked. If the manufacturer
supplies a three-prong plug for the
device, always carry that ground
conductor all the way to a proper,
grounded three-prong wall outlet. Don’t
mess with Mother Power.

E.

SURGE
@ SENTRY

The Surge Sentry is a good
surge protector at around $90.
(Courtesy of Surge Sentry)

If you happen to live in an older home
or trailer that has ungrounded, two-
prong electrical outlets, you will have to
be careful. In this case get those three-
prong to two-prong converter plugs. They
will have a short green wire that is
supposed to attach to the center screw in
the wall outlet. Cut if off, because you
will not know, for any given outlet,
which side of the two vertical power
slots is grounded, or indeed how good the
ground is. Therefore it is best to provide
no grounding protection to your system.

Look closely at the two vertical slots
above the ground hole. You will see that
the left slot is slightly longer than the
right slot. It permits a slightly wider
blade to be inserted than does the right
slot. Certain newer plugs that are not
grounded do have a wider blade on one
side, and this forces you to plug it in
with the wide blade on the left. Left is
ground, unless the electrician screwed up.

You will need one outlet for your
Commodore 64, one for your monitor or
TV set, and one for each peripheral
device that you plan to use. Buy a good
extension cord that ends in a strip of
three-prong outlets. If you can afford it,
get a surge protection box. It is possible
for electrical storms to transfer large
amounts of power into the lines for a
very brief instant. These can produce
very large voltages at your outlet.

A friend of mine up the street has a
four thousand dollar surge protection
system for her Commodore. She has
always been a cautious type. Most surge
protection boxes are in the $30 to $300
range. They are available in most
computer stores.



Unpack the Shipping Contalner if you ever need to transport your
i . computer.

Take a sharp knife and cut the mailing Put the components on the table and
tape on your Commodore 64 shipping put the shipping material and the box in
carton. Save everything for the entire a safe dry place. Go to the refrigerator
warranty period of the machine (usually and get a snack.

90 days). Always save t:.he boxes and Figure 2.1 shows what we found in our
packing material. They’ll come in handy box.

Figure 2.1. The unboxed Commodore 64 including: ‘
the computer, user’s guide, hi-fi cable, TV antenna "Qq‘,
switch box, and power supply.

Commoda,

This booktet contams the essential information on
your Commodore. Take it out of the box and turn to
Chapter 1. Read llllf you can understand it. If not,

though. It has




s In The Box?

The Power Supply

The small heavy unit with two cables
coming out of it is the power supply. It
supplies the operating voltages for your
Commodore 64. By having a separate
power supply, the C64 components have
less heat to endure, and the computer is
quite a bit lighter. Pick up the power
supply in your hand and feel how heavy
it is. It has a lot of iron in it to direct
the magnetic fields that exchange the
electrical energy between the power
company and your computer.

Coming out of one side of the power
supply is a cable that ends in a

P

Computer Lesson #1

connector with seven little pins and a
circular shield. This plugs into your C64
on the right side, toward the rear, as
shown below. Go ahead and plug it in
(see Figure 2.2). Make sure the little
notch on the cable connector shield is
pointing upward.

The other power supply cable plugs
into a wall outlet. It will have either a
grounded (three-prong) or an ungrounded
(two-prong) plug. Plug it into an
available electrical outlet, or into one of
the outlets in your extension cable outlet
box.

The two
ports next
to the
power
switch are
for joy-
sticks and
other input
devices. If
you are
using one
of these,
GOTO page
68

Whenever you do anything with a computer, always do so one module (transla-
tion: step) at a time. That way you can keep the errors under control. So now is
a good time to check that your C64 has power.

Find the small rocker switch next to where the power cable comes in. Rotate
it upward (on). You should see the red power light glow. If it does, congratulate

yourself and move on. SR .

If the power light doesn't glow, repeat all the steps. Make sure your electric
bill is paid. If so, scream at the top of your lungs. That won't help the system,
but you will feel much better about never being able to do anything right the
first time.




The Commodore 64

Pick up your Commodore 64 and hold
it in both hands. Toss it up in the air a
few inches and catch it. Feels good,
doesn'’t it? See how high you can toss it
and still catch it. If you drop it, however,
forget you ever saw this book.

Turn the machine around and look at
the rear panel. In what follows, as we
describe the rear panel, “left” means your
left as you face the back of the machine.

The slot on the left is for cartridges. A
cartridge is any system that plugs into
this space. Most cartridges are programs
stored in what is called read-only
memory or ROM. We will talk about it
in Chapter 14.

cartridge

Figure 2.3. A Rear Commodore.

Right next to the switch is the signal
output to your home TV set; the hi-fi
cable that comes with your C64 plugs
into this connector. The other end of the
hi-fi cable plugs into that funny little
box, the TV antenna switch.

If you will be using a video monitor,
set the hi-fi cable and the antenna box
aside. A video monitor is like a TV set,
except it doesn’t have a receiver that

alv serial interface  cassette
connector

TV channel RF TV
port select switch  signal output

The main advantage of cartridges is
that the programs don't take up any
memory inside the computer, and they
don’t have to be read into memory by a
disk drive or cassette recorder, which
takes time and uses valuable memory
space. There are even cartridges that
allow you to plug in more than one
cartridge at a time.

The little teeny switch to the
immediate right of the cartridge port
selects the TV channel on which to
watch the computer output. You have a
choice of channel 3 or channel 4. Later,
once you connect your TV set, try both.
Use the one that gives you the best
picture.

user port

connector port

tunes in the various channels. A video
monitor that works with the C64 uses
what is called “composite video.” That is
the same kind of signal a home TV
camera or tape recorder generates.

If you are using a monitor,
GOTO pp. 59-60. e




Figure 2.4. How to Hook Up Your System.

1. Connecting the Power Supply 2. Connectinga TV
. coa WL . Gl
Power
Socket
TV
Output
Port Cable/
TV l g I
Antenna
Power Switch
Supply Box
Connect the power supply to the port as 1. Plug one end of the hi-fi cable into the TV
show_n and plug into a 3-prong outlet (if port and the other end into the TV antenna
possible). switch box.
TV
T
Box TV
Antenna

OR
Antenna (not supplied)

2. Unscrew VHF antenna from TV and screw 2. If your TV uses the round F connector (for
onto antenna switch box. Then screw switch cable TV), buy an adapter and connect as
box leads onto VHF terminals on your TV. shown.

3. Connecting Peripherals
Connecting Connecting
a printer? a monitor?
See pp. 60-63. = See pp. 59-60.

Connecting a \

disk drive or ______‘ Connecting

cassette? See ‘& joysticks,

pp. 47-58. paddles,
or graphics
tablets?

See pp. 68-70.




A video monitor will connect to the
audio/video port, to the right of the TV
output (as you face the rear panel). The
audio/video cable (see pp. 59-60) makes
the required connection.

To the right of the audio/video
connector is the serial interface
connector. This is where you plug in a
disk drive or printer, or other device
using serial data transmission. These
devices send one bit of information after
another down just one wire. That is why
they are called serial. Because the signal
cable carries only a few wires, it can be
thin and flexible. We will discuss these
serial devices in Chapter 5.

If you are using
a cassette or

disk drive, GOTO [NEEF

pp. 47-58.

To the right of the serial port is the
cassette port. The VIC Datassette or
equivalent data recorder plugs into this
port.

The last port on the right is for
various user devices. We will describe
some of these later on, in Chapter 15.

The Hi-Fi Cable

Pick up the hi-fi cable and bring both
ends together. You will notice that both
connectors are the same. That connector
is called an RCA phono plug. The hi-fi
cable is called a coaxial cable because it
has a center conductor and an outside
shielding conductor. The shield keeps out
electrical noise.

You can use this cable in your stereo
system. It so happens that it can be
used for video as well.

If you plan to use a TV set rather
than a monitor, plug one end of the hi-fi

cable into the back of your Commodore
64. You will see that there is only one
place where it can go, into the RCA
female phono connector.

The Antenna Switch Box

That funny little box with the TV
antenna twin lead coming out of it is
used to connect your Commodore 64
with a standard television set.

If your TV set has a pair of twin lead
terminals marked “VHF” (for Very High
Frequency) use these. Do not use the
terminals marked “UHF” as these go to
the higher channels.

Find a good screwdriver of the right
size and connect the twin lead cable to
your TV set (see Figure 2.4).

If your TV receiver does not have the
twin lead screw-type antenna terminals it
will have the other kind of TV antenna,
the kind they use with cable television.
This type of connector is called an F
connector, and it is a newer, better
designed fitting.

You can connect the TV cable from the
computer directly to the F' connector on
your TV set (if it has one), but you will
need a special connector that goes from
the RCA male connector on a thin black
cable to the F-type female connector on
the TV set. Most electronics and TV/hi-fi
stores have this particular connector,
now that everybody is into component
TV and color computer graphics. See
Figure 2.4 to see the connection.

Turning Your System On

After you have connected a TV set or
video monitor to your C64, you are ready
to turn your system on.

First turn on the monitor or TV set,
and let it warm up. Then turn on your
C64. You should see the screen come up
in dark and light-blue colors:




What’s In The Box?

There should be a blinking light-blue
square of light, called the cursor,
immediately below the word READY.
The cursor indicates the position of any
character expressed on the keyboard. Its
function will be described in greater
detail in the section on using the
keyboard, Chapter 3.

Blank Screen?

1. Be sure that all of the connections
are made properly and are firmly in
place.

2. Check the tuning on your TV. Try
setting it to channel 3.

3. Check the position of the channel
select switch in the rear of your C64. It
should be switched to the left as you
face the rear of your C64 (channel 3).

4. Make sure the TV antenna switch
is set to “Computer”

5. Check the front-rear switch in the
back of the 1701 monitor, if you are
using one.

6. Refer to the troubleshooting chart
in your Commodore 64 User’s Guide.

7. Contact your dealer. Start gently
and use a friendly tone. Slowly
escalate to hysteria.










n the preceding chapter you
I learned how to hook up and turn
on your system. In this chapter
~ you will learn how to keep it
gomg As with all things, you have to
develop a relationship that lasts, and
this takes time and attention.

Some people would prefer to search for
caterpillars rather than sit in front of a
computer all day. As you probably know,
there are lots of different kinds of
caterpillars. You find them mostly in the
spring.

If you are not into caterpillars just
now, but would rather learn about your
Commodore 64, read on.

Using the Keyboard

Your keyboard will look like the one in
Figure 3.1.

The characters typed on the keyboard
are automatically displayed on the
screen. The print position on your screen
is indicated by a blinking square of light
called the cursor. When a character is
typed on the keyboard, the cursor will be

replaced by that character and the cursor
will move forward one space.

When the end of a line is reached, the
cursor will move to the first column of
the next line automatically. This is called
wraparound.

Type anything you like on the
keyboard to become more familiar with
how it functions. If you experience some
unexpected results, such as text color
changes or strange graphic symbols, just
“reset” the computer by pressing the
RUN/STOP key at the far left of the
keyboard and the RESTORE key at the
right of the keyboard, simultaneously. If
the keyboard “locks up” and fails to
respond, just turn the computer off and
on again.

The computer may start talking back
to you by displaying messages such as
“?SYNTAX ERROR” and “READY” on
the screen. Ignore these messages (for
now). The machine is simply telling you
either that it doesn’t understand your
commands or that it is READY to listen
to you. You cannot damage the computer
by experimenting with the keyboard, so
go ahead and enjoy yourself.

—

CTRL

RUN  SHIFT | A
SIAF  loek e

kX ke, B B,

" G, SHIET f Z

<
i, by B,

T TeLROINST
HOME  DEL

| RESTORE
. L

; RETURN

e

| SO T

Figure 3.I. The C 64 keyboard.




In your experimentation with the
keyboard you may have noticed that the
keys have many different functions and
representations. In addition to the
character keys, which display characters
on the screen, there are three other kinds
of keys. The editing keys move the
characters and cursor around, delete
characters, and perform other general
editing functions. The executive keys can
be thought of as the “boss keys” because
they control the operations of the
computer by performing functions such
as resetting the computer and starting
and stopping the execution of programs.
The function keys are defined by the
user to perform different functions while
programs are running. This section will
examine each of these types of keys in
greater detail.

Character Keys

The character keys display the letters,
numbers, and special symbols appearing
on the keys themselves. They are shown
in Figure 3.2.

The editing keys turn on and off the
different character key modes shown in
Figure 3.2.

Each character key represents at least
one symbol. The editing keys, discussed
next, determine which symbol is used.

FIL Y AT O Y T TN

The editing keys move the cursor
around the screen and select which
characters are used.

The editing keys SHIFT, CTRL, and
C= (the Commodore key) are no good by
themselves, but are always used in
combination with other keys. Pressing
either the SHIFT, CTRL, or C= key and
a character key simultaneously will
result in such things as upper- or
lowercase letters, graphic symbols, and
text color changes.

The CRSR, CLR/HOME, and
INST/DEL keys are used to perform the
functions normally associated with
editing, such as cursor movement and
character insertion and deletion. These
keys are often used in combination with
the SHIFT editing key to perform
alternate functions, but unlike the
SHIFT, CTRL, and C= keys, these
editing keys can function without being
combined with other keys.

There are two SHIFT keys located in
the bottom row of keys on either side of
the keyboard. Using the SHIFT key in



Figure 3.2. The Character Key Modes
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mEjoiojoinnjoinjoin

mjmminjojojojojojnj)n]

DE

Upper-case mode

NHNOMONEEMNEOLN
EEEEIDUEB!DEBDHF?

Upper-case mode while holding
down SHIFT (graphics mode 1)

OAANGE AW (1 MD GAAY 1 GRATZ () GAITN T But (AT

Lower-case mode (to activate, hold

down C=and SHIFT at the same time)

EDDDEB@MDDEEHIBDD

I DEHEOOMNEOOBEE R

DOUBMNOEMNDHNNORETC]
100

0000

OCIJHEEMERNEMERBIC

L

Lower-case mode while holding
down SHIFT
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OOEAEDECODREAOCIO0 (D

BDDBBHBDEDBI@@DD (.
-DBDEEEEDIEE[][E

CIEEEAMNEHEHOOEEC I 1]
EE@DBEBHHDCID ]

Upper-case mode while holding
down C= (graphics mode 2)

combination with a character key will
usually result in the graphics symbol on
the front right of the character key or
the symbol on the top of the numeral
key. The SHIFT key may be locked on
by pressing the SHIFT LOCK key. Any
keys typed with the SHIFT LOCK key
in the down position will respond as
though the SHIFT key was being
depressed simultaneously. To unlock the
SHIFT key, press the SHIFT LOCK key
again.

Type “hello” without using the shift
key. Now press the SHIFT LOCK key
and type “hello.” Your screen should look
like this:

Lower-case mode while holding
down C=

5 7




You are in the graphics mode. The
graphic symbol on the right front of
each character key (except the digit keys)
will be displayed (see Figure 3.2).

Press the SHIFT LOCK key again to
return to uppercase mode.

(]

/ A The Commodore Key

The Commodore Key (C=) is located in
the bottom left corner of the keyboard.
The combination of the C= key and a
character key will usually display the
graphic symbol on the left front of the
key or change the color of the text if
used with keys 1-8 (see Figure 3.2).

Try holding down the C= key and
hitting a number. When you type in text
it will now be a different color. To return
to light blue, hit C= and 7. Now try
holding down the C= key while you type
“hello.” Your screen should look like this:

K 7
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To change text
and screen
colors, GOTO
pp. 24-25.

The SHIFTed C= key allows you to
choose between the uppercase/graphics
mode and the upper/lowercase mode.
When the computer is first turned on, it
is in the uppercase/graphics mode. All
characters are displayed in uppercase and
the SHIFT key selects a graphic repre-
sentation for the letter key. Pressing the
C= key and the SHIFT key simultane-
ously will change the display to upper-
and lowercase. In this mode, all characters
will automatically be displayed in lower-
case unless the SHIFT key is pressed
simultaneously to access their uppercase
representations. To return to uppercase/-
graphics mode, press the C= and SHIFT
keys again.

Press the C= and SHIFT keys at the
same time. This will put you in
upper/lowercase mode. Type “hello.” You
should see a lowercase “hello.” Now press
the SHIFT LOCK key and type “hello.”
This time it should display in uppercase
letters. Press C= and SHIFT at the
same time, once again. This will return
you to uppercase/graphics mode.

When you change modes, the
characters already on the screen will
change as well. This is because the
memory of the Commodore 64 stores the
keystrokes, not their representation on
the screen. Changing modes changes the
way in which the computer will interpret
the keystrokes and, hence, how the
keystrokes will be represented on the
screen.



The CTRL key is found in the upper
left of the keyboard. It is primarily used
with the number keys 0-9 to access eight
different colors in addition to those pro-
duced using the C= key. When the con-
trol key is used in combination with the
number keys 1-8 the color of the text is
changed to the color named on the front
of the key.

Combining the CTRL key with keys 9
and 0 will turn the reverse character
feature on and off respectively.
Characters printed with the reverse
character feature turned on will be
displayed as dark-blue characters with a
light-blue block. In reverse video, the
space bar prints small blocks of the
current text color and is often used to
create colored bars. Here's how “hello”
looks in reverse video:

N /]

There are two CRSR keys located at
the bottom right of the keyboard. These

keys allow the cursor to move without
affecting the characters it travels over.
The left CRSR key with the up and down
arrows moves the cursor downward and a
SHIFTed left CRSR moves the cursor
upward. The right CRSR key with the
left and right arrows moves the cursor to
the right and the SHIFTed right CRSR
moves the cursor to the left. Holding
these keys down will cause them to auto
repeat and rapid movement in any direc-
tion can be accomplished.

Up

—_— —
] e

o

N

O
O

Right

|
— =1
= o 0

Down

The CLR/HOME key is in the upper
right corner of the keyboard. When used
alone, it returns the cursor to “home”
position in the upper left-hand corner of



the screen without disturbing the display
currently on the screen. The shifted
CLR/HOME key will not only return the
cursor to the home position, but will
clear the screen.

To clear the
screen, hold down
SHIFT and CLR/
HOME.

Placed in the upper right of the key-
board, the INST/DEL key allows you to
insert or delete characters on the screen.
By itself, the INST/DEL key will move
the cursor and the character beneath it
left one space, deleting the character
preceding the cursor.

For example, type “hello.” Using the
SHIFT and left-right CRSR key, move
the cursor underneath the O. Then press
the INST/DEL key. The rightmost L will
be replaced by the O.

A SHIFTed INST/DEL will insert a
space at the current cursor position. If
you accidentally type “helo,” put the
cursor under the O or the L. and press
SHIFT and INST/DEL. A space will
open up. Put the letter L in it.

By holding the INST/DEL key down,
many characters may be erased or spaces
inserted in a short time.

FIY ST T T % T T

i k2 B te B e b B B ML e

There are three executive keys which
can control the operation of the
computer: the RETURN, the RESTORE,
and the RUN/STOP keys.

D ¢/
RETURN '
A\

/

The RETURN key is positioned at the
right of the keyboard. When pressed, this
key acts like the carriage return of an
electric typewriter by moving the cursor
to the left margin of the next line down.

This key does more than just return
the printing to the beginning of the next
line. Think of the RETURN key as a
message to the computer saying “I'm
done typing, I'm returning control to you
so you can read my message.” The C64
examines what you have typed after each
RETURN, which is why we get so many
error messages playing around with the
keyboard and pressing RETURN. On
some computers, the RETURN key is
labelled ENTER instead, and this can be
a better way of thinking about its
function; it enters what you have just
typed into the computer’'s memory, where
the computer can deal with it.



The RUN/STOP key is directly over
the C= key. Pressing the RUN/STOP key
will usually stop the execution of a pro-
gram. (Some programs disable this key
so that it doesn’t work.)

)|
/ -

Located just above the RETURN key,
the RESTORE key can get you out of
most of the problems you can get into on
the Commodore 64. If the computer fails
to respond, the colors are wrong, your
program is going crazy, or something else
happens that you want to stop, pressing
the RUN/STOP and RESTORE keys
simultaneously will reset the computer to
normal conditions and return control to
you. The RESTORE will not erase the
program in memory, so that you can
correct whatever problem exists. Press
RUN/STOP and RESTORE at the same
time, just to see how they work together.

In some cases, the RESTORE key will
not be able to resolve your problem. In
these instances, only turning the
computer off and on again will help and
all of your work not saved on tape or
disk will be lost.

Function Keys

i
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The function keys are located at the
far right of the keyboard. When the
UNSHIFTED function keys are pressed,
the functions 1, 3, 5, 7 can be accessed.
By using the SHIFT key with the
function keys, functions 2, 4, 6, and 8
can be accessed. Try pressing any or all
of the function keys. At first glance, they
seem to serve no function whatsoever.
This is because the function keys differ
from the other keys on the keyboard in
that they are not preassigned any
specific purposes. These keys are defined
within a program to perform as desired
when pressed. This allows greater
flexibility of use than would be possible
with predefined functions.

The operations assigned to the
function keys may be changed from
program to program. You must read the
documentation that accompanies any
program that uses function keys to
determine what function each of the keys
will perform. The function keys are very
useful in programs that use a given
function repeatedly. The extent of their
use varies from program to program. In
some programs, the function keys may
be heavily used and in others they may
not be used at all.



As you use your Commodore 64, you
may notice that at times such keys as
the editing, executive, and color keys will
not respond in the way you expect them
to but will begin to print strange
graphic characters. If this happens, you
are most likely typing in quote mode.

To get out of quote mode, type another
quote mark.

Using Color

The Commodore 64 has the ability to
display sixteen different colors. This is
considerably less than the several
hundred colors that the North American
Giblet-Eyed Peacock displays just prior
to mating. That, however, is a separate
subject, best left for after-dinner talk
among adults.

The Commodore 64’s color display is
not so off-color, and so we can talk about
it openly.

Text Color Changes
The keys numbered 1-8 on the top row

Figure 3.4 Setting the text colors

‘ + COLOR KEY
A

1 2 3 4

.

BLACK WHITE RED  CYAN
ﬂ] + COLOR KEY
/ A\

1 2 3 4
ORANGE BROWN LT. RED GRAYi

of the keyboard are the color keys. Hold-
ing down the CTRL key and any of the
color keys will change the color of the
text to the color named on the front of
the color key. Eight additional colors can
be obtained by holding down the C= key
and any one of the color keys.
Experiment with different text colors.
The text can be changed back to the
normal text color of LIGHT BLUE by
depressing the C= and 7 keys
simultaneously or by pressing the
RUN/STOP and RESTORE keys.

Border Color Changes

The color of the border of your screen
is determined by the contents of a
certain area of the computer’s memory.
The computer refers to this memory
location to determine the color required.
By changing the value of this memory
location, the color of the border can be
changed as well.

Example:

FOKE S2280,7

5 6 7 8
PURPLE GREEN BLUE YELLOW

5 6 7 8
GRAY2 LTGREEN LT.BLUE GRAY3



The command POKE is used to place a
value in memory; 53280 is the memory
location containing the value that
determines the color of the border. A
value of 7, signifying yellow, has been
placed in the memory location. Figure
3.5 provides a table of the color code
numbers.

The normal border color can be
reobtained by entering the command
POKE 53280,6 or holding down the
RUN/STOP and pressing RESTORE.

SIS ERTNC S, |
To restore all

colors to th

Background Color Changes

The background color is changed in the
same way as the border color. The
memory location that holds the value
controlling the background color is
53281. The color code numbers and com-
mand format are identical.

Example:

FOKE 52281,5

This will turn the background green. The
normal color of the background is light
blue, or 14. Experiment with various
color combinations of text, border, and
background colors until you find the
combination that suits you best.

Some applications programs (programs
that you buy) will let you select the
colors; others select their own. Become
conscious of color; it is one of the big
advantages of your Commodore 64.

Figure 3.5. Setting the background and border colors

To set background, enter POKE 53281, color code number
To set border, enter POKE 53280, color code number

0 BLACK
WHITE
RED
CYAN
PURPLE
GREEN
BLUE
YELLOW

NOoOOA~OWN =

8 ORANGE

9 BROWN

10 LIGHT RED

11 GRAY 1

12 GRAY 2

13 LIGHT GREEN
14 LIGHT BLUE
15 GRAY 3












ASIC is the programming language
B that your Commodore 64 comes
equipped with. BASIC is short for

Beginner's All-purpose Symbolic
Instruction Code. It was created in the
1960s at Dartmouth College by John
Jemeny and Thomas Kurtz. As its name
suggests, BASIC was developed especially
for beginners. Although there are many
different versions of BASIC, the fundamen-
tal structure of all versions is the same.
The Commodore 64 uses a version known
as Commodore BASIC 2.0, a simplified
version of Microsoft BASIC (developed
by Microsoft Corporation).

This chapter will introduce you to

some of the simplest things you can do
with BASIC.

For an
explanation of
programming
languages, GOTO
pp. 151-154.

s

Your First Program

A BASIC program consists of a
sequence of numbered statements. Each
statement consists of one or more
commands. (If there is more than one
command in a statement they must be
separated by colons.) Here is a five-
statement example one command per
statement:

NEW always erases an
existing program from

memory.

NE W

% REM FIRST FROGRAM

10 REM FROGRAM SEGMENT |1

PO OPRINT "WHAL 1S YOUR WNEAMET"
=0 O INFUT N

A0 FRINT “"THANES “ N$

First type NEW and press RETURN.
This will rid the computer’s memory of
any earlier programs (or anything else
that may be stored in it). Then enter the
above program line by line, starting with
statement number 5 and finishing with
statement number 40, pressing
RETURN after each statement. Read
each statement carefully before you press
RETURN,, If you make any mistakes,
the computer will either not be able to
perform the command, or will perform it
in a way you don’t wish. So it is
important to correct any typing mistakes
before trying to run the program. See
Figure 4.1 on how to edit your programs.
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Figure 4.1. How to correct errors

Once text is displayed on the screen,
changes may be made by using the
CRSR and INST/DEL keys. Try typing
in a program with some mistakes:

Try running the program by typing
RUN and hitting RETURN. You should
see this: ‘

Your mistake on line 20 confused the
computer and it could not execute that
command. Let's edit the program.

Use SHIFT and CRSR together to
move the cursor up to line 10. Then
position the cursor under the “E” in
“CORRECT” by using CRSR. Hit

INST/DEL to delete the “R” Then move
the cursor under the “O" in
“PORGRAM". To correct the error,
simply type “RO” which will replace
the “OR”

To put these changes into the
computer’s memory, you must hit
RETURN. If you simply move the
cursor to the next line, the changes
will be made on the screen, but not
recorded into memory. When you run
the program, the error will still remain.

After you hit RETURN, the cursor
will rest at the beginning of line 20.
Move it under the “N” in “PRNT” and
use SHIFT and INST/DEL to add a
space before the “N” Then type “I” Hit
RETURN.

Finally, move the cursor right to the
‘A’ Simply type “E” and hit RETURN.
Enter RUN and you should see the
fruits of your labor:




After you've entered the program, type
LIST and press RETURN. You will see
your program listed. Read this program
listing, checking for typos. Now type
RUN and press RETURN. The screen
will look like this:

T§s RUN

HELLO
WHAT 1S YOUR NAME?

7 WANITA
THANES WANITA

READY .

Y4 A

The question mark means your computer is
waiting for you to enter a string of characters.
Type in anything you want and press RETURN.

LIST will
make the com-
puter display
whatever pro-
gram is cur-
rently in
memory.

Let’s examine the parts of this
program.

Line Numbers

Line numbers are used to identify each
instruction you want the computer to
perform and specify the order in which
you want them performed. As you enter
statements with line numbers, the
computer stores each statement in
memory without trying to execute them.
It waits until you enter the command

RUN, and then will automatically
execute each statement in ascending
order by line number, regardless of the
order in which you entered these
statements. That is, you could have
typed line 30, then line 5, then line 20,
etc., and the computer would have still
executed 5 first, then 10, then 20, etc. To
see this, enter this new line:

15 FRINT “HELLO"

Now when you LIST the program, this
line will be inserted between statements
10 and 20.

This is why it is a good idea to
number your statements in multiples of
10. It leaves room for you to insert other
statements between two existing
statements. You might have forgotten to
include an instruction or you might want
to add new instructions to modify an
existing program.

You can also delete statements by
referring to their line numbers. Simply
type the line number and hit RETURN.
Try entering the following:

10

Now LIST the program and you will see
that this statement has vanished. If you
wish, reenter it.

RUN tells
the computer
to execute the
program in
memory.

REM Statements

REM stands for REMark and is used
to place messages to yourself and other
programmers in your program. When
placed at the beginning of a line, REM
tells the computer to ignore whatever
follows in the statement.



REMark statements are useful to
remind you of what different parts of
your program are supposed to do. This is
particularly important in long and
complicated programs and all
professional programmers use them to
document their programs.

Strings and Variables

The PRINT statement prints whatever
you put inside quotation marks on the
screen exactly as you write it. Anything
that is contained within quotation marks
is called a string. As computer terms go,
this is a pretty descriptive one, since the
computer treats a string as a string of
characters, one after the other. There are
no rules governing what can be the
contents of a string. Any letter, number,
or symbol is ok. “WHAT IS YOUR
NAME?” is a string the program will
PRINT in statement 20.

Sometimes strings are confused with
variable names. A varialbe name, like N$
in statement 30, refers to a place in
memory where a value may be stored.
(Don’t worry where that place is
physically in the computer. I have a
theory it’s stored in miniature filing
cabinets in the center of the
Commodore.) When you refer to that
variable name, the computer will find
that place in memory and look up the
value stored there. The value may be a
number of a string. Thus, you could have
a variable named HELLOS$ that stores
the string “HELLOS$” (notice the string
must be surrounded by quotes while the
variable name is not).

As programmer, you choose variable
names. It is good practice to use names

For A List Of
Reserved Words,
GOTO Appendix E.

F

that help you remember what they
represent. For example, you might use
the variable ZIP to store the value of
someone’s Zip Code. Also, you must
observe the rules listed in Figure 4.3.

Only one value may be held in a
variable’s memory location at any given
time. The value stored in a memory
location may be changed, if needed, any
time during the execution of the
program,

You can put a value into a variable by
referring to that variable’s name. In line
30, INPUT N8, for example, the
computer takes whatever you type in
and puts it into variable N§$, that is, into
the memory location marked with the
name N§. Then, in line 40, the computer
prints the string “THANKS” and
whatever string you stored under the
variable N$.

Figure 4.2 Rules for naming
variables

1. The first character of a variable name must
be a letter from A to Z.

gi 'l;?e second character can be any letter or
git.

3. The third and subsequent characters must
be letters or digits, but they will be ignored by
the system (these other characters are used
by you to make your variable name more
descriptive). Therefore, you must not have two
variables in your program that begin with the
same first two characters. TEST1 and TEST2
is not ok. Use instead, for example, T1IEST
and T2EST.

4. A variable name must not contain any
BASIC keywords (reserved words such as
PRINT, RUN, NEW). Reserved words have
been set aside to perform specific commands.
Your Commodore is not too bright and is
confused if it sees any of these words in a
variable name. PRUNE is not ok.

5. The final character must be “$” for a strong
variable (a variable that can only store a
string value) and “%” for an integer variable
(a that can only store an integer).



Figure 4.3 Think of variables as
post office boxes.

Variable

o HELLO

Y

Value
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Figure 4.4. Playing with strings,
numbers, and variables

The computer will perform certain
commands even if they are not part of
a program. This is called direct mode.
To do this, simply enter a command
without using a line number. The
computer will immediately execute your
command. This mode is useful to
become familiar with some commands
without having to write a whole
program. Let's use it to play around
with strings, numbers, and variables.

Try entering the following:

The computer will print the string
exactly as you entered it. To store that
string under the variable name SUMS$,
enter

Notice that nothing gets displayed.
The computer simply stored the string
into its memory, but was not instructed
to PRING anything. Now let's display
the value stored under that variable.
Enter

You should see on the display:

We can change the value stored
under this variable simply by entering

(whatever you want here, but don't
forget the quotes)

Try playing with other strings and other
variable names (remember each name
must end with a $).

The computer also manipulates
numbers. Try entering

You should see displayed:

_-——‘

What happened? Since you did not
use quotation marks the computer
treated 2 * 2 as an equation (not a
string) and first evaluated it before
printing out the result.

Like strings, you can also store
numbers under variable names. For
example, enter

The computer will store the number 4
under the variable name SUM. If you
now enter
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the display will be

Now try entering

The result? you guessed it, 6 should
be displayed, Now enter

and then

What happened here is that 2 was
added to the value stored under SUM
(4), and the new value stored under
SUM. Then you displayed that new
value. Play around with variables and
numbers until you get the hang of it.

There are also two types of
variables for use with numbers. A
variable name that ends with % will
store only integers (1, 2, 3, 4, etc.),
while one that ends with a digit or
character can store real numbers
(2.34, 32/54, etc.) as well as integers.
For example, try entering

The reason 2 was displayed was that
since SUM% is an integer variable, it
truncated off the fraction before storing
it into memory. The variable name
SUM would be able to store the entire
fraction without truncation.

Notice that the computer does not
manipulate strings the same way it
does numbers. If you tried entering

the computer would reply with

) A———mm

It cannot add the value stored under
SUM, which is a number, to a string.
The computer sees a string as simply
a collection of characters. It doesn't
think of a string as having a value in
the same way numbers do.

One last thing. If you don't assign a
value to a variable, the computer will
assume the value 0 for numeric
variables and nothing for string
variables. To see this, enter PRINT Z.
Then try entering PRINT Z$.
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Your Second Program Arithmetic operations are performed, if

When you have finished with your first the expression contains no parentheses,
program, type NEW and press in the following order, known as their
RETURN. This will clear memory. Then “order of precedence.”

enter and run this program:

o 1st A EXPONENTIAION
A 2nd * and / MULTIPLICATION AND
DIVISION

20 TNpLT R RAERON TN EERTITIETERS® 3rd + and — ADDITION AND

S50 AREA = FIXR"2
ZC) FRINT “THE AREA INSIDE YOUR CIRCLE" SUBTRACTION

70 FRINT "IS" AREA "SCQUARE CM"

RUN and debug it (translation: “take If operations have the same precedence,
out the bugs,” that is, correct any errors) such as multiplication and division, or
until it works and shows this: addition and subtraction, they are per-

formed from left to right. However, any

K

A operations enclosed by parentheses will
be performed first.

Now add to your program by entering
these lines:

15 FRINT “"WHAT™S YOUR NAME?"

16 INFUT N$

B0 FRINT “WHAT S THE LARGEST CIRCLE"

R0 PRINT “YOL'VE EVER SEEN (IN CM) "
100 INFUT RADIUS ¥

110 IF RADIUS > 1000 THEN GOTO 140

120 FRINT "THAT'S A GOOD SIZE " N$

130 END

140 FRINT |"HEY, " N% ", THA1T’S TO0O RIG!"

A

V4 - END the
~ program so that
~ line 140 is not

In Line 50 we are computing the ~ performed
familiar equation “area equals pi times el :
the square of the radius.” The arithmetic
symbols in BASIC are these:

- GOTO branches

the program to

~ line 140, skipping
lines 120 and 130

} means EXPONENTIATION
¥ means MULTIPLICATION

/ means DIVISION
+ means ADDITION
-~ means SUBTRACTION
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IF. . THEN

In line 110 we see an IF. . . THEN
statement. The expression between the
word IF and the word THEN is called
the condition. It will be true or false.

If it is false, then the computer skips
whatever command follows the THEN
and performs the next statement. If it is
true, then whatever command that
follows the THEN will be performed. In
this case, a GOTO command. A GOTO
tells the computer to branch to another
part of the program, skipping any
statements in between. In this case it
jumps to statement 140.

Expressions such as these are known
as logical or Boolean expressions. Logical
expressions may compare two or more
values, using the following comparison
operators:

=is equal to
{)is not equal to
(is less than

yis greater than
{=is less than or equal to
=)is greater than or equal to

Values are placed on both sides of a
comparison operator and the logical
expression is read from left to right. For
example, in line 110, RADIUS > 1000 is
read as “radius greater than one
thousand.” If the value held by the
variable RADIUS is greater than 1000,
the logical expression evaluates to
TRUE; otherwise (for all other values of
RADIUS less than or equal to 1000) it’s
FALSE.

The expressions on either side of the
comparison operator are evaluated before
any comparison is made. For example,
5+7*8 >=9*6+3 is evaluated as 61>=57
and then compared. (Since 61 is greater
than 57, the comparison evalutes to
TRUE.)

‘Figure 4.5. Logical operators

There may be logical operators
within a logical expression itself. The

-standard three logical operators are

NOT, AND, and OR.

NOT simply negates the logical
value of an expression: NOT changes
TRUE to FALSE, and FALSE to TRUE.

AND joins two values and both must

'be TRUE for the logical expression to
evaluate to TRUE, as in:

32>14 AND7 = 3 + 4
(TRUE AND TRUE) = TRUE

'3%9>100 AND 80>= 8%10

(FALSE AND TRUE) = FALSE

'50/25 = 2 AND 400> 9 %50
(TRUE AND FALSE) = FALSE

~ OR joins two values and if either is
TRUE, the logical expression evaluate
to TRUE:

45 = 40 + 5 OR 6/2<3
(TRUE OR FALSE) TRUE

77 = 7420R 443>2143
(FALSE OR TRUE) TRUE

11>99/9 OR 65 = 60 — 5
(FALSE OR FALSE) = FALSE



Your Third Program:
FOR.. . NEXT

With FOR.. NEXT statements, you
will be able to execute (repeat) the same
group of program lines a controlled
number of times. Try this:

MEW
10 PRINT "I CAN COUNT TO TEN BY TWwOs.”

20 FOR COUNT = 2 TO 10 STEFR 2
Z0 FRINY COUNT

40 NEXT COUNT

A

" FOR and NEXT are
. performed, then...

I R

The NEXT causes the
program to jump back to =
the FOR statement

When you RUN it, your screen should
look like this:

N
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" All statements between the =

The format of the FOR.. NEXT
statement is this:

FOR {loop index) = {start > TO
{finish) STEP <{increment)

The FOR statement sets the initial
(start) and terminal (finish) values for the
variable known as the loop index. The
STEP portion of the FOR statement
specifies how much to add to the loop
index each time it completes a loop. The
STEP value may be negative, positive, or
fractional decimal.l

The FOR statement is always used
with a NEXT statement of the form:

NEXT {loop index

The NEXT statement returns control
of the program to the FOR statement as
long as the value of the loop index has
not reached or exceeded the terminal
value. Each time through the loop the
loop index is increased (or decreased) by
the STEP value.

In the program above, the loop index,
COUNT, was initially set at 2 by the
FOR statement. This value was printed
and the NEXT statement returned
control to the FOR statement. The value
of the loop index was increased by a
STEP value of 2 to equal 4 and this
value was printed. This process
continued until the terminal value of 10
was reached.

FOR.. NEXT loops may be placed
within each other. This technique is
called “nesting.” The inner loop must be
totally contained (surrounded) by the
outer loop. The structure of “nested”
loops is shown in Figure 4.6.
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Figure 4.6. Correct and mcorrect
nests 318

CORRECT INCORRECT

3 ST
; Innor loop complotoly

- contained in outer loop
(correct)

ops ove
(Incorrect)

When FOR NEXT loops are nested
the inner loop completes all of its loops
each time the outer loop performs one
loop. Nested FOR .. . NEXT loops are
useful whenever one set of actions must
be done a number of times as a part of
another set of repetitive actions.

Often the loop index is used in calcula-
tions within FOR .. NEXT loops. This is
legal as long as the value of the loop
index itself is not changed within the
loop. Enter and RUN the following
program to print the multiplication
tables for the values 1 through 12.
(NOTE: If you declare no STEP the
computer will assume a STEP of 1,
which is the default step value.):

NEW

10 FOR X

20 PRINT

0 FOR Y

40 PRINT

SO NEXT VY
60 FRINT

70 NEXT X

1 TO 12
"*S TABLE" :FRINT
1 TO 12
VTRV

> x|l
-an ar

To use a printer
with your
programs, GOTO
pp. 60-63.

The value of X remained constant
while the value of Y took the values 1 to
12. Each time that the value of X was
increased by 1 the process was repeated.

This program flew by, didn’t it? The
Commodore is faster than the eye. To
slow it down, use a special form of the
FOR.. NEXT loop called a delay (or
empty) loop. Add the following program
lines.

65 FOR DELAY = 1 TO 500
&7 NEXT DELAY

To slow down a
program, figure 1

- second for each
750 empty loops

These lines have the effect of slowing
down the output of your program while
the computer counts to 500. The length
of the delay may be controlled by
increasing or decreasing the final value.

READ and DATA

Sometimes it is useful to put a lot of
data in your program. That way when
you save your program you can also save
the data.

DATA statements allow the storage of
large amounts of information within the
program. DATA statements can contain
integers, real numbers, numbers
expressed in scientific notation,
and text strings. Data statements are
used to assign values to variables
contained in READ statements. For
example:

Lo HEADL X.Y7Z,7Z%

100 DATA 25.4,4,YEAK

‘Each varlable In the READ slatement
s assigned the corresponding value in
. the DATA statement.

A L T N

TR
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Figure 4.7. Playing with the
PRINT statement

PRINT is your means of displaying
characters and numbers on the
screen. It is not necessary to use any
punctuation between a string and a
variable. If no punctuation is used,
they will be displayed right next to
each other. For example, enter:

then

The PRINT statement should display:
ﬁ

However, if you want to print a row
of variables, you will need to use one
of two special punctuation symbols.
They separate the variables from each
other and format how they will be
displayed on the screen.

The semicolon (;) is used when you
want no additional spaces to be added
between variables. For example, enter:

then

Youihould see:
I ———TTINEY

We could change the output to look a
little nicer by changing the PRINT
statement:

Try it.

If you use the semicolon with
number variables you get the same
sort of output. For example, try:

then

Notice that there is a space after each
number and a space before each
positive number. This is because the
Commodore automatically leaves a
space in front of any number for a
sign (positive or negative), but doesn't
bother to print the + sign. It also
leaves a space at the end of any
number, regardless of sign.

The comma (,) is used to space out
variables across the screen. It divides
the screen into four equal sections.
For example, try:
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Your display should be:

The comma after each variable told
the computer to jump to the next
section before continuing to print. You
can also use the comma in combina-
tion with the semicolon. Try, for
example:

This cryptic-looking command should
produce:

g T EISESSLSSSRRSSSSS

Thrilling, isn't it!

Finally, you should know that, in
programs, any PRINT statement that
does not end with a punctuation

symbol will cause the display to jump
to the next line. For example:

produces an output much different
from:

Try it, you'll like it.
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As in the above example, the type of
the items in the DATA statement must
agree with the type of the variables to
which they are assigned. It would be
invalid, for example, to assign the
floating point number 25.4 to the string
variable Z$.

There need not be a one-to-one
correspondence between the number of
DATA statements and the number of
READ statements. The items of the
DATA statements are treated as though
they belong to one long list. As each
data item is read by a READ statement,
it is “crossed off” the list. The following
lines are equivalent to the ones above
and equally valid.

10 READ X

20 KEAD Y%, Z§

100 DATA 25.4,6,VEAK
or

10 READ X,Y7Z,Z%
100 DATA 25.4
110 DATA 6

120 DATA YEAR

Try this:

NEW

-
o YUITEM  UAMT (Y PRICE" " COST™
2007

S0 READ ITEM$,AMTZ(FRICE

40 CST=AMT7Z.X¥FRICE

S0 TITEMS  AMYALLFRICE, CST

140 DATA FAFER,S

190 DATA 125, FENS, 12, 7. 99, DESKS

“PAPER” is READ Into ITEMS, 5 is
READ into AMT% , 1.25 is READ into
PRICE. The extra DATA Items are

Iignored.

The question mark Is shorthand to the
C64 for PRINT

The output should be:

4 N
Notice that one READ statement
accesses two DATA statements. There
are also excess DATA items. Both of
these conditions are valid.

It is not valid, however, to list too few
data items to satisfy all of the variables
in the READ statements.

Often the items of a DATA statement
are read by a READ statement placed
within a loop. Add the following lines to
the program you just entered:

253 FOR K =1 TO 4
60 NEXT K
160 DATA Z,50.55,CHAIRS,S5,25.15

When you RUN it, you should get:

N
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The FOR .. . NEXT loop in the above
program is only suitable for cases in
which exactly four sets of data must be
read. When the same program is run
more than once using different numbers
of data items, the final set of data items
has a “flag” to indicate the end of the
data. A flag can be any value that valid
data would never take. For example, if
your program reads in weekly hours
worked by your company’s employees,

then a data value such as 200 or —1 can-

not be valid (because the week has 168

hours) and either could be used as a flag.

After every READ statement, the pro-
gram checks for the flag value before
performing further operations within the
loop. When the flag value is read in, the
loop will stop.

Make the following changes to the last
program. Erase lines 25 and 60 by enter-
ing each line number followed by
RETURN. Then add the following lines:

S50 IF FRICE:O THEN 7 ITEM$,AMTYL.FRTICE.CST:
GOTO Zo
170 DATA 0,0,0

Notice that there are three items in the
group of values containing the flag. If
values for all three of the items in the
READ statement are not found, the pro-
gram will stop with an “out of data”
message.

If you want to learn more about
BASIC there are many good textbooks
available, some of which are listed in
Appendix B. A good one to start with

is the Alfred Handy Guide
Understanding Commodore 64 Basic,
by R.G. Peddicord. '













- Commodore Peripherals

ommodore makes a line of
peripherals that plug directly
into your C64, and are compat-
ible with it in all respects. These
devices include a Datasette recorder, disk
drive, video monitor, and printer, and we
will discuss all of them in this Chapter.
Other peripherals will be discussed later,
in Chapter 15.

If you plan to hook up a modem,
some other printer besides the
Commodore printers, or some other
device, read Chapter 15. We have
limited this chapter to Commodore
products made especially for the
Commodore 64. You should expect

compatible disk drives, cassette
recorders, and printers to appear on
the market, now that the Commodore
64 has established itself. It is, however,
not that easy to surpass Commodore’s
convenience and beat Commodore’s
prices at the same time.

Storage Devices

Two of the peripherals, the Datasette
and the disk drive, are storage devices.
They store your data and programs when
you are not using them.

Why do you need storage devices?
Because your C64 has only so much
memory inside it, and good applications
software (programs you buy) take a lot of
memory. A single diskette holds about
four times as much information as you
can fit inside the C64’s internal memory.

Also, memory is volatile. That is, any
program or data currently in memory
disappears when the power is turned off.
You want a way to safely store your
programs or the data used by the
program. Finally, it can take hours to
input a program by typing (with lots of
errors included). You need a fast, reliable
way to input programs into memory.

Cassette or Diskette?

The Commodore 64 can operate with
either a Datasette recorder or a disk
drive. Which device is right for you
depends upon your own individual needs,
and how much money you have.

One of the big differences between
cassette and diskette is the way data is
stored and retrived. In either case data
and programs are stored as files, that is,
several pages worth of information. Each
file has a filename, to identify it.

Files are stored on tape like the songs
on an audio cassette, one after another in
a linear fashion. To reach the last file (or
song) on a tape, you must pass over all
of the preceding files (or songs). If you
have gone past the desired file, you must
rewind the tape in order to get to it. This
is called sequential access.

Files saved on a disk are analogous to
songs on record. You need not pass
through all of the preceding files or
songs to access the last file or song. Just
move the tone arm to any place you
wish. This is called random access.
Because disk drives are random-access
devices, they are much faster and more
efficient than Datasette recorders. For




Figure 5.1. What are files?

If your office files are kept at all like
mine, they consist of folders filled with
a mess of letters, notes, and reports.
This mess of data has only the
following in common: it is being saved
for some reason and it is stored in one
folder that pertains to one subject or
person.

So it is with computer files. A file is
a group of data collected together for

S REM FIRST FROGRAM

10 REM PROGRAM SEGMENT 1

20 PRINT "WHAT IS YOUR NAME?"
IO INFUT N$

40 PRINT "THANKS " N$

A computer program: a collection of
commands

the purpose of transmission to a
peripheral (like a storage device or
printer), grouped together under one
name, its filename. It can be as messy
as my collection of old baseball cards
(kept in a shoebox), or as organized as
the file the FBI keeps on me in
Washington, D.C. (just a joke, | hope).
Some sample files are:

April 1, 2084
Dear 6510MFU;

I'm sorry, but I've left
you and have run off with your
robot, Hal.

May the FORCE be with you,

MC&8000

A letter: a collection of characters

CUSTOMERS
Name Address City State Zip Balance
Acme Computing 1000 Findit Blvd Wayoutville CA 93707 ) Y
Bigshot Tech 1 BRigshot Lane Gotham CA FO000 9999.99
Canary Computer 2 Calling Birds Perchtown CA 4362 500.00

A customer file: a collection of data organized into records (each customer
is a separate record) and fields (name, address, city, etc.)

As you can see, a file can be simply
a listing of data with little organization,
or organized into specific groupings.
The organization depends on the
purpose of the file and how it was
organized when you (or the program
you are using) created it.

Just remember that whenever you

store data onto a disk or cassette (or
transmit it to a printer or modem), it is
done so a file at a time. Each file is
stored under a unique filename that
you assign, and in order to retrieve the
file from storage, you must refer to that
filename. For more on files, see
Chapter 9.



example, to load a program stored on
cassette might take three to four
minutes compared to one minute using a
disk.

Datasette recorders cost about one-
fourth what disk drives cost, and tapes
can withstand a lot rougher handling
than diskettes. Our dogs get ahold of a
cassette and play with it for a while, and
by golly, we can slap that thing into the
Datassette just like it was brand
spankin’ new. You get your dogs chewing
on a diskette and you know it’s all over!

The decision on whether to purchase a
Datasette or disk drive depends on your
needs. The Datasette is adequate for
simple applications and for the beginner
just learning about programming.
Serious or sophisticated applications, like
word processing or graphics, require the
speed and convenience of diskettes. In
fact, much of the software discussed
in the following chapters is available
only on diskette. To use any of them, you
will need a disk drive.

Most
sophisticated
programs require
a disk drive. See
Chapters 6
through 11 for
the formats in
which various
software is
available.

Figure 5.2. Tape vs. disk access.

RANDOM DISK ACCESS
Head can move to information

READ/WRITE
HEAD

HEAD

VAN

READ/WRITE

SERIAL TAPE ACCESS
Tape must be wound to correct spot.




The Datassette Recorder

Commodore makes two different
cassette data recorders that plug directly
into the cassette port of your
Commodore (the smallest of the
rectangular ports in the back). They
derive their power from the Commodore.

One is the VIC Datassette, an earlier,
larger recorder designed for the VIC 20;
the other is a newer, more compact
Datassette designed for the C64. Both
work the same way as far as the user is
concerned.

Figure 5.3. Loading a cassette
into the Datassette recorder.

Figure 5.4. Connecting the Datassette to the C64.

The Datassette works like any other
cassette recorder, and it uses the same

Plug the Datassette cable info the kind of tape. Don’t bother with expensive

cassette port of your C64; that is, into Chrom{um d}OXIde or metal tapes, and
the second port from the right as you you might find C15 or C30 tapes are
look at your Commodore from the rear. easier to use than longer ones. The

Make sure the break in the edge
connector matches the slot in the shorter tapes are long enough to store
cable connector. Don't force the most programs (or over 25,000 characters
connector; it will go in easily when you of data) and it is easier to find files if

have it right.

you place only one or two files on a side.




Try loading and unloading a cassette, to
get the hang of it. The STOPEJECT key
will open the cassette door; the FFWD
(fast forward) and REW (rewind) keys
move the tape forward and backward; the
PLAY and REC (record) keys do what
you would expect (play and record).

You can use an ordinary audio cassette
recorder in place of the Datassette, but
you will need a specially designed
interface like the one Bytesize Micro
Technology makes (see Appendix A).

Saving BASIC Programs

A cassette is ideal if your major
application is saving and retrieving your
own programs. Once your Datassette is
connected and you have placed a blank
cassette in it, you are ready to save your
BASIC programs. To do this, enter and
run a program. Then type:

SAVE "filename"

where filename can consist of any letter,
number, or symbol (except ”) and be up
to sixteen characters long. For example,
SAVE“PHONE BILL” saves the BASIC
program you wrote to keep track of your
phone expenses.

When you press RETURN the
computer will respond with

N 7)

FRESS FPLAY AND RECORD ON TAFE

Press both the RECORD and PLAY
keys on the Datassette. They should lock
into place, and the screen will blank out
in light blue. The red save light of the
recorder will light. The READY prompt
will appear on the screen after the save
operation is complete (after your
program has been saved).

To load the saved program from the
Datassette, rewind the tape to the
beginning and enter

LOAD "FHONE BILL"

When you press RETURN the screen

will display

K 7

FRESS FLAY ON TAFE

V_ \

This message will disappear as the
Datassette recorder starts up. When the
file is found you will get the message:

N 7]

SEARCHING FOR PRINT LOOF
FOUND FRINT LOOF




Then press the Commodore key C= and
the program will begin loading. When
loaded, the recorder will stop and your
C64 will display:

N A

LOADING
READY.

74 Al

Figure 55. Cassette Storage Tips.

1. Duplicating Files. It is a good
practice to make duplicate copies of
important files by saving them on two
separate tapes. If one of your tapes is
faulty, you will always have a backup
tape available. Keep one of the tapes
rewound to the beginning of side one
and the other rewound to the
beginning of side two. In this way, you
can avoid rewinding your tape to the
beginning to access programs on
opposite sides of the tape.

2. Write Protection for Cassettes. If
you have saved a file that you want to
insure against accidental erasure or
overwriting, you can alter the cassette
to prevent any further writing to the

tape. This is called “write-protecting”
the cassette. Position the cassette with
the side you want protected facing up.
Find the two small tabs in the back of
the cassette. Break off the tab on the
right. This will write-protect the top
side of the cassette. To write-protect
the bottom side of the cassette, break
off the left tab.

break this
tab to write-
protect this side

It is possible to alter a write-
protected cassette so that it will allow
erasure and recording once again.
Just tape over the socket where the
tab was removed.
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It is much more convenient to store
only one file on each side of a cassette.
Files stored in this manner can be
located simply by rewinding the tape to
the beginning and loading. However, you
may want to store more than one file on
each side to make maximum use of your
money and cassette. This will require
more effort on your part. To save and
locate multiple files, you must use the

tape counter on your Datassette recorder.

Saving Multiple Files.

If you plan to put several programs on
the same side of the tape, follow this
procedure:

1. Insert the cassette and rewind the
tape to the beginning.

2. Reset the tape counter to 000 by
pressing the button next to the
counter.

3. Save the file as you would
normalily.

4. Advance the tape about 10 counts'

past the Current counter reading.

5. Note the new counter reading and
the name of your next file. (This marks
the beginning of your next file.)

6. Save the file.

To load the files you have saved, follow
this procedure:

1. Insert the cassette and rewind the

tape to the beginning.

2. Reset the counter to 000 by
pressing the button next to the
counter.

3. Fast forward to a counter reading
a few counts before the beginning of
the file desired.

4. Load as usual.

If your file fails to load, the counter
reading may be off. This will often
happen when a different recorder was
used to save the file than is being used
to access it, as counters may vary from
recorder to recorder. Try these steps to
locate a misplaced file:

1. Start the load at a counter reading
lower than the one noted, or,

2. Start loading from the beginning
of the tape and load every program on
it using the LOAD command by itself.

This will load the first program
.encountered on the tape. Note the
location (counter readings) of the
programs when found.

It is always a good practice to keep an
accurate record of the exact name and
location of files in your library. This is
especially true of cassettes on which
multiple files have been saved. Accurate
records can save you a great deal of time
and trouble.
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The 1541 Disk Drive

Sooner or later you will want to
connect a disk drive to your Commodore.
It will open to you the huge library of
software available on disk. The drive
made by Commodore for the C64 is the
model 1541.

Figure 5.6. Connecting the 1541
to the Commodore.

When you unpack the disk drive you
will find, in addition to the power
cable, a short black cable that
connects the disk drive to your
Commodore. One end plugs into the
serial port (just to the right of the
audio/video port as you look at the
Commodore from the rear), and the
other end plugs into either one of the
two identical ports in the back of the
disk drive.

Always turn the drive on and off
without a diskette in it, for otherwise
you might write bad information onto
the diskette.

The 1541 accepts 5%-inch, single or
double-sided, single or double-density,
soft-sectored diskettes (floppy disks). The
floppy disk itself is a very thin plastic
(mylar) coated with magnetic material. It
spins around inside its protective jacket.

Inside the disk drive is a read-and-
write head that can magnetize, or read
the magnetization of, very tiny areas of
the diskette. It moves in and out to
access different parts of the diskette.
That’s what causes the noises you hear
when your disk drive is in operation.
Unlike cassettes, you need not worry
where files are stored on the diskette.
The read/write head does that for you.

Floppy disks are not actually floppy,
but are merely flexible. Floppy disks are
available in three sizes; 8 inch, 5% inch,
and 3% inch. This measurement is
related to the diameter of the disk. The
only size that the 1541 can accept is the
5Ys-inch disk.

The 1541 disk drive can use either
single-sided or double-sided disks. Single-
sided disks can only record on one side
while double-sided disks can record on
both sides. Double-sided disks can hold
twice as muich information as single-
sided disks, but they are also more
expensive.

The density of the disk refers to how
tightly the information may be packed
on the disk. Double-density disks are of
higher quality than single-density disks,
but the 1541 disk drive is not designed
to take advangage of their increased
information capacity.



The term soft-sectored refers to how
the information on the disk is located by
the disk drive. The 1541 disk drive
places magnetic signals on the disk to
indicate how far the disk has rotated and
allow relocation of information. This is
called soft-sectoring. Some disks have
holes punched in the disks that perform
the same function as the soft-sectoring.
These are known as hard-sectored disks.

What is the best disk for your
Commodore 64 system? A 5Y-inch,
single-sided, single-density, soft-sectored
floppy disk is your best bet.

Figure 5.7. Diskette Care.

Here are some suggestions for
keeping your diskettes in good shape:

1. Keep the diskette in its container
when not in use.

2. Avoid exposure to extreme heat or
sunlight. ;

3. Do not expose to magnetic fields.

4. Never touch the exposed surface
of a diskette.

5. Store diskettes in a vertical posi-
tion in a rigid container.

6. Never bend the diskette.

7. Do not write on the diskette with a
pencil or pen. Use a felt tip marker or
a prewritten label.

8. Do not paper clip or staple notes
to a diskette.

9. Never leave the diskette on top of
the disk drive.

10. Never remove a diskette from a
drive while it is whirring or while the
drive-active light is on.

11. Do not turn the disk drive on or
off when a disk is ingide.

12. Never chew on a diskette, and,
especially, don't let your dog play with
it!
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Putting a Diskette in the Drive

Take a new diskette in one hand, and
with your other hand remove the
diskette from its protective jacket.

Flip up the disk drive door by pressing
it inward until it pops up and clears a
path for the diskette. Practice opening
and closing the door a few times. Slide
the diskette into the drive, with the long
oval away from you and the diskette
label visible near your thumb (see Figure
5.8). When the diskette is sticking out
about half an inch you will feel the
loading spring. Push in the diskette with
your middle two fingers until it stops. It
will catch by itself.

As soon as the diskette is all the way
in, and after it catches, slide the door
down and out. Now the diskette should
be ready to go.

This particular drive is tricky to load
and unload, and you can damage the rim
of your diskettes if you are not careful.
All it takes is care and a little practice.
So be patient and practice opening and
closing the door without any diskette in
it.

Figure 58. Loading a diskette




Formatting a New Diskette

As we mentioned, the diskette has
magnetic signals that mark where its
tracks and sectors are. The process of
setting these magnetic markers is called
formatting. A diskette that has not been
formatted cannot be used to store or
retrieve information, because the drive
doesn’t know where anything is.

Let’s practice formatting. Choose a
diskette. A new diskette which is blank
or an old diskette which you no longer
need will do just fine. Put the diskette in
the drive and enter

OFEN 15,8, 15

This is a technical
command you really need
not understand unless you
do much programming
yourself

You will need to make up a diskname (16
characters maximum) and decide on a
two-digit ID code. Let's say that FIRST
DISK is your disk name and 84 the ID
code. Then enter:

FRINT#15, "NEWO: FIRST DISK, 84"

The 1541 will start formatting,
beginning with a loud razz and
continuing with some quiet chortling

“sounds. The red busy light will be on.
After about a minute and a half, the red
light will turn off, and the disk will be
formatted. The name we chose will be
stored in the disk’s directory, and the ID
code will be stored in various places
throughout the disk for later disk
identification.

Formatting will erase any
information on the diskette,
so make sure you are using

either a new (blank) or an old
nn lanocar noadad) dickatta

Many application programs, like word
processors and spreadsheets, have
routines that will format a diskette for
you. It is best to use the above
procedure, as some of these formatting
routines don't work that well.

Saving Programs

Saving a program to disk is easier than
using the Datassette, and takes much
less time. Use a filename of no more than
16 characters (as with the cassette). Let’s
say, TEST PROGRAM. Making sure the
drive is on and a formatted disk is
inserted correctly in the drive, enter:

SAVE "TEST PROGRAM",8
This tells the computer you \
are using a disk drive, not a
cassette

After entering this command, the disk
drive will begin spinning and the red
light will come on. The screen will
display:

N A

SAVING TEST FROGRAM

va Y

When it is finished, the red drive light
will go out and the drive will stop
spinning. The monitor screen will




respond with a READY. Your program is
now saved.

To load a program from disk, first
insert the program disk in the drive if
it's not already in. Then enter:

LOAD TESYT FROGR#M ,8

The Disk Directory

Each disk you format has a directory
on it with the name and ID code of the
disk, and a complete list of all the files it
contains. There are times when it would
be very handy to be able to read that
directory, especially if you run across an
unlabelled disk that you've completely
forgotten.

You can load the directory from the
disk to your C64 just as you would a
program. Try it with the demo diskette
that comes with the 1541. The name of
the directory is $. To load it, enter:

LDAD "%",8

To read the directory, enter:

LIST

The following directory (or something
similar) should appear on your screen

O "13541TEST/DEMO MOZX AR

13 "HOW TO USE" FRG
S "HOW FART TWO" FRG
4 "VIC-20 WEDGE" FRG
1 "C-64 WEDGE" FRG
11 "COFY/ALL" FRG
55 "FRINTER TEST" FRG
4 “DISE. ADDR CHANGE" FRG
b5 "VIEW BAM" FRG
4 “CHECE. DISE" FRG
14 "DISFLAY F¥S" FRG
5 "FERFORMANCE TEST" FRG
] "SEQUENTIAL FILE" FRG

On the top of the directory, after the
number 0, is the name of the disk in
reverse characters, followed by the ID
code. Under the disk name follow the
names of the files contained on the disk.
In front of each file name is a number
that tells how many blocks of disk space
it takes up. The bottom of the directory
is a statement telling you how many
more blocks of disk storage you have free
to use. As with formatting, there is one
very important thing to know about
reading the directory: by LOADing and
LISTing it, you erase whatever program
is in your computer at the time. Be wary
of checking the directory while you are
in the middle of writing a program.

Renaming Files

If, for some reason, you wish to change
the filename of a stored file, use the
following commands:

OFEN 1,8,15
FRINT#1, "RENAME: {new filename)

= <old fi lename> "

The disk drive will become activated,
indicating the filename is being changed.
You can confirm the change by loading
and listing the directory.

Deleting Files
If your disk begins to fill up with

unwanted files, you can gain more room
by erasing them. To delete a file from the
disk, use these commands:

OFEN 1,8,15

FRINT#1, "SCRATCH: filename) "
That file will no longer be on the
diskette.
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same filename, you must perform the
following steps: 1. Load the file into
memory; 2. Make the changes; 3. Erase
the existing file; 4. Store the new version
of the file. Since you know how to
perform each of these individual steps, I
won't bother to list each one.

The reason for step 3, is that the
Commodore will not let you overwrite an
existing file. This prevents you from
accidently changing files. If you omit
step 3, the disk drive’s red activity will
flash intermittently, indicating that it
could not write the data onto disk.

The disk drive’s red light flashes to
indicate an error or problem.

The C-64 Wedge

There is a DOS (Disk Operating System)
support program that facilitates many
disk operations. It is called the C-64
Wedge. This program may be on your
demonstration disk. To set up the C-64
Wedge, just LOAD “C-64 WEDGE”,8 and
RUN it. The program will set itself up
automatically in machine language (see
Chapter 13 for an explanation) and then

Figure 59. Diskette storage tips

and no quotation marks are

~ List directory (@$) or ( )$)
~list the directory without loading
it into memory and erasmg the

~ current contents.
FORMAT: @$ or )ﬁv.a_,;

; Fe;mat A Disk

~ enclose the disk nam in

erase itself. You will now be able to send
the following simplified disk commands.

~ Load (/)

The / replaces the ward Lﬁ}ﬁﬁr
needed around the filename.

FORMAT:  /{filename)
EXAMPLE: /TEST

Either of these cammands Wiif?

EXAMPLE: Same as formai 0 Le

'hawng to open channéls,z f]f_ e

the PRINT# command or

quotation marks.
FORMAT: @NEWﬁ (dnskna

(ld:> S
EXAMPLE: @ NEW@: DATA, 01

1. Back-up. As I've noted before, diskettes are more fragile than cassettes, which means that on

occasion (no matter how well you take care of your diskettes) you may find that the disk drive is unable
to retrieve a file from the disk. Unless you have a duplicate copy available on another disk, you will be in
big trouble. To back-up a file, simply load it into memory and then save it onto another diskette. It's a
good idea to have several diskettes that are just use to keep duplicated files. These shauld be kept in a

safe place.

2. Disk full? In the course of storing files on disk you might come across this error message. It means,
quiter simply, that there is no more room on the diskette to store your file. This usually is not a disaster.
Simply find another diskette with more room on it, and try to save the file again. To prepare for this, it is
a good idea to always have a relatively empty, formatted disk handy. If you don't, then you will not be
able to format a new diskette without erasing your current file from memory. Then you really won't be
able to save it.




The 1701 Video Monitor

The Commodore 1701 video monitor is
a fourteen-inch color monitor that was
designed to interface directly with your
Commodore 64. This monitor, like other
high quality monitors, offers much better
picture quality than a TV and good
sound. This is particularly important if
you will be staring at the display for
hours (as in word processing) or need
high quality graphics.

To connect the 1701, you need either a
two-channel or four-channel audio/video
cable, available from Commodore, your
dealer, or from an electronics store.
Either cable connects to the audio/video
port in the rear of your C64. The four-
channel cable offers a somewhat better
picture.

To connect the two-channel cable, first
connect it to the C64, and turn the C64
and the monitor on. There is a switch in
back of the monitor that selects FRONT
or REAR. Switch it to FRONT.

Figure 5.11.Connecting the 1701
monitor

Connect

the cable

to the
audio/video port

FRONT  REAR

Connect the two-channel cable to the

OR

Rear

EAUDIO]

COMMODORE~
UMA CHROMA

FRONT REAR

Connect the four-channel cable to the
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Momentarily insert each RCA phono
plug into the VIDEO jack in the front of
the 1701 to find out which has the
picture information. The other cable will
be for sound. It plugs into the AUDIO
jack in front.

If you have a 4-channel audio/video
cable, you will connect it to the rear of
the 1701 monitor. Make sure the switch
in back is set to REAR. With the C-64
and monitor on, find which of the four
male RCA plugs carries the brightness
signal, by inserting, one by one, all four
RCA plugs into the rear RCA phono jack
that says “LUMA” (for luminance
information). Naturally you have to look
at the screen each time to see if
anything is happening. Two out of the
four will give you a picture, but only the
brightness signal will give you a normal-
looking black and white image.

The other cable that also gives a
picture is the color signal. Insert it into
the RCA jack marked “CHROMA” and
you should see the initial screen turn
blue. If you don't see any color, switch
the two cables.

One of the remaining cables carries the
audio signal, the other is left unused.

The strip along the bottom of the 1701

contains seven adjustments. Leave the
four leftmost color controls in their
center position, where the notch is. That
will give you the best overall picture.

The knob on the far right is the
volume control, and the other two knobs
on the right are the horizontal and
vertical hold controls.

I currently own two 1701 monitors,
one for the C64 and one for regular TV.
They are excellent video monitors,
especially when you feed them with
quality video signals. You cannot go
wrong with the 1701. Commodore also
makes the 1702 and 1703 monitors for
use with their new line of 64s (see
Chapter 16).

The 1525 Printer

Commodore now makes three printers
that hook directly to the C64: model
1515, model 1525, and a new model, the

MPS-801, that was released in early 1984.

For more information

on printers, GOTO “
I Chapter 15.

Figure 5.12. Connecting other monitors

If you are using a video monitor besides the 1701 the
connections are the same as with the two channel audio/video
connector. The RCA phono plug carrying the video signal plugs
into the video input of your monitor, and the RCA phono plug
carrying the audio signal plugs into an audio amplifier.

If your video monitor does not have an audio seciton, you will
need an extra hi-fi cable to carry the audio signal from near the
monitor to your hi-fi amplifier. Use an RCA phono double female
connector to connect the audio/video cable to this extra hi-fi cable.

If your monitor does net use an RCA phono female jack to accept
the signal (most computer monitors do), you will need a connector
to go from the RCA phono male connector to whatever your




The Commodore 1525 printer has an
eighty-character print line, and it can
print thirty characters per second. It is a
dot-matrix printer, which means that the
characters are printed by a 5 x 7 array of
tiny pins. If you look closely at the
printed page you can see the individual
dots.

One advantage of the 1525 is that it
will print all of the special graphics
characters that the C64 uses, exactly as
they appear on the screen. Other printers
can achieve this too, but the interfacing
must be done correctly. Chapter 15
explains how to hook up a non-
Commodore printer.

The printer cable connects to the serial
port, the leftmost of the twin ports in
the center of the C64 as you look over it
from the front. The connector has six
tiny pins and a shield, and is identical to
the connector for the disk drive. Plug in
the printer cable, making sure the small
notch points upwards.

To connect the
printer when
using a disk
drive, insert the
printer cable into
the second port
on the rear of the
drive.

Cz commodora

Figure 5.13. The Commodore
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Find an available 110-120 volt outlet
and plug in the printer. Find its power
switch and turn it on. The red power
light will glow.

Although the printer can print directly
on the platen (the black rubber roller), it
is better to use paper, and have a lasting
image. You will want standard 8%-inch
sprocketed printer paper (available
through most office supply or stationery
stores). With the printer off, remove the
clear plastic cover. Snap open the paper
guides. Feed the paper from the rear
through the paper chute until it emerges
from the front of the printer.

Gently arrange the paper guides so
that the spokes on the guide wheels
match up with the sprocket holes on the
paper and snap the guides closed. The
paper should not be too tight, nor too
loose. Then adjust the paper-bails so
that everything feels right. Common
sense will tell you what to do.

Figure 5.14. Loading paper into
the printer.

Close the paper guides and replace the
plastic cover. Your 1525 is ready to use.
First you must open a channel from

your C64 to the printer. This is a
technical operation that you need not be
concerned with. Most programs you buy
take care of this for you. But if you are



Simply enter the command:
OFEN 1,4

and press RETURN. This will take care
of it.

If you want your screen output to go
to the printer, instead of to the screen,
enter this command:

CMD1

and press RETURN. Try PRINT
“HELLO". The message should print out.

To switch back from the printer to the
monitor screen, enter:

FRINT#1

and press RETURN.
When you are done using the channel
close it with this command:

CLOSE 1

When you are running a BASIC
program and you want certain output to
go to the printer, use the BASIC
command PRINT#1 instead of PRINT.
Don't forget to use OPEN 1, 4 at the
beginning of your program, and

CLOSE 1 at the end.

The MPS-801 Printer

The MPS-801 is the newest printer
Commodore has come out with for the
Commodore 64. It prints fifty characters
per second, almost twice as fast as the
1525. It is also quieter, and in general,
gives better overall performance. Like the
1525, it plugs into the serial port of your
Commodore 64, and it prints all the
C64’s graphic characters.

The printer cable plugs into either of
the six-pin connectors in the back of the
printer. They are wired together, so it

Figure 5.15. The Commodore
MPS-801 printer. (Courtesy of
Commodore Electronics, Ltd.)

other end of the cable plugs into the
serial port of your C64, or into the extra
port of a disk drive.

The clear plastic cover lifts off when
you pull it up vertically from the rear
edge. The ribbon cassette snaps into
place on the carrier unit, with the ribbon
advance knob on the top right. First
snap the left side in place, then the right
side.

Don’t try to move the print head by
hand. This will wear out the belt that
holds it in place.

You can plug the printer in, but don’t
apply power until there is paper in front
of the print head. Without paper in the
printer the pins in the dot matrix head
strike the roller instead of the paper, and
this unseats the pins slightly and puts
ink on the roller.

The paper thickness lever is the left-
hand lever as you face the printer. Pull it
all the way toward you. This gives you
the most paper clearance.

Feed 8'2” sprocketed printer paper into
the slot underneath the rear plastic
paper shelf, using both hands, and slide
it into the printer until it emerges just
below the print head. Continue feeding it



Commodore

The tractors on each side have covers
that snap out. Position the tractors so
that the paper is centered, insert the
paper sprocket holes into the spikes on
the tractor wheels, and snap the covers
closed. Adjust the distance between the
tractors so that the paper is just barely
tight.

Turn the paper advance knob until you
feel comfortable. If you are the nervous
type, this may never happen.

In back of the printer is a small switch
with three postions: T (test), 5 (serial
channel 5), and 4 (serial channel 4).
Switch it to 5, then turn the power on.
Now switch it to T, and let the printer
print its entire character set, over and
over.

If the print is too weak, move the
paper thickness lever further away from
you, toward the roller. If the print is
too dark, move it toward you.

When you are satisfied with the print
quality, and everything seems to work
OK, move the channel select switch to 4.
If you had two printers, one would be
channel 4, the other channel 5.

To print using your own programs, you
must get the printer working with the
Commodore 64. The MPS-801 has an
internal microprocessor that adds a few
special features, and also increases the
operating procedures.

OPEN the channel to the printer the
same way as for the 1525, namely, by
issuing this command:

OFEN L1, 4

Peripherals

This assigns logical device number 1
to channel 4, the printer channel.

With the MPS-801 you can add an
extra number, as in:

OFEN 1,4,7

This extra number is called the
secondary address, and it specifies the
following printer options:

~ Print exactly as received
Set spacing between lines
Select business mode

Select graphic mode
- Reset the printer

You should read the User’s Manual
that comes with the printer before you
start using these special features. For
now, just ignore this extra number.

Now transfer output to the printer
channel with the command:

CMD1

From now on your listings will be
directed to the printer instead of to the
screen, although the screen will echo
your original commands.

Issue PRINT#1 (no spaces) to get back
to regular screen output, and CLOSE 1
when you are done using the printer
channel.

There is much more to the MPS-801
than we have touched upon. You can
borrow the User’s Guide from any
reasonable store that sells them. Look it
over. You might really like this printer.

Unfortunately, most of the special
features of the MPS-801 are not yet used
by available application programs. If this
printer gains acceptance, however, expect
that to change.












A s you have probably discovered,
the Commodore 64 has excellent

sound and graphics. A lot of

software manufacturers are
taking advantage of the C64’s
capabilities in these areas, and so should
you. Because there are so many 64 users
out there, the cost of this software is
quite low.

Game Software

There are all kinds of computer games:
arcade, adventure, educational, role-
playing, you name it. These games are fun
to play, and there is a game for just about
every part of your mind or body.

Even a game with no apparent
redeeming qualitites just might be the
game that keeps someone’s son or
daughter off the street late on a dark
night when there is trouble in the air.

Arcade games are quite popular. Not
much thinking is required, but they
improve your hand-eye coordination and
give you cheap thrills. A good arcade
game is fast and action packed, with lots
of color and sound. The more realistic
the video the better.

Adventure games involve hunting for
treasures and fighting fanciful foes in
elaborate mazes. They improve your
imagination and decision making skills.
They are for quiet, thoughtful,
adventuresome people like Sherlock
Holmes or Nancy Drew. They are very
good after a hard day’s work in the city.

Educational games will improve your
academic skills and help you make better
grades. If you are having trouble
learning, for whatever reason, there are
educational games that will help.

Many software manufacturers make
games in several categories, and indeed a
particular game might belong to several

categories. Some of the most popular
games are listed in Figure 6.1. (See Color
Plates 1, 2 and 3.)

Figure 6.1. Some of the more
popular Commodore games™.

Available in
Q

ARCADE %’»; '%& %f
Product Manufacturer BNE\%
Flight Simulator Il | Sublogic v
Beach-Head Access v
Archon Electronic Arts v
Blue Max Synapse J|V
Q*Bert Parker Bros. v
Choplifter Broderbund v
Donkey Kong Atari v

ADVENTURE
Zork | Infocom v
Deadline Infocom v
Temple of Apshai | Epyx AN

EDUCATIONAL
Mastertype Scarborough v
Kindercomp Spinnaker v v
Facemaker Spinnaker v v
Snooper Troops | | Spinnaker v
Spellicopter Design Ware v

*From Billboards Computer Software Survey week ending

3/31/84.

Many games are available in cartridge
form and simply plug into the cartridge
port in the back of your computer. This
makes them the least expensive and
easiest application for your C64, since no
storage devices are required. Adventure
games are more complicated, and often
require a disk drive.




Figure 6.2 Game Software
Manufacturers
Appendix A lists addresses and products

Academy Software
Access

American Peripherals
Broderbund
Cardinal Software
Commodore
Computermat
Continental Software
Creative Software
Datamost, Inc.
Datasoft, Inc.
Design Ware
Electronic Arts

Epyx

HesWare

InfoCom

Krell

Madison Computer
Micro Software International
Pacific Coast
Protect Enterprises
Scarborough

Serius Software
Spinnaker

Sublogic

Synapse

Victory Software
Wunderware

Joysticks and Trackballs

For arcade games you will probably
need a joystick, an inexpensive, hand-
held device that swivels and sends
position information to the computer.
This input device is also used by some
other application programs, such as
Doodle (see pp.70-71) and Magic Desk
(see pp.98-101). You can push forward or
backward, left or right, or any direction
in between. A thumb trigger or a first-
finger firing button is a must, so that
you can fire missiles or release other
systems quickly, without losing direction
control.

L e

iids

Figure 6.3. A joystick in the
hands of an expert.

Joysticks and Trackballs connect to the
two control ports on the right side of
the computer.

Listed below are some of the joysticks
that you can buy for your C64. Any
joystick will work, even those that come
with another manufacturer’s video
system, if it has the correct shaped plug.

JOYSTICKS
Product Manufacturer
Starfighter | Suncom
TAC-2 Suncom

PointMaster |Discwasher

VC 2001 Ultra Tech Dist.
Minichamp | Championship Electronics
SuperChamp|Championship Electronics




A trackball (also called gameball) is
similar to a joystick, except you roll it
with the palm of your hand. For certain
games and graphics applications it may
be better than a joystick, because it has
more momentum, and a different feel.
Again, any trackball with the correct
plug will work.

Be careful not to let computer games
dominate your life, especially game
hardware. You will know when you are
out there too far: when you start
carrying around several monogrammed
competition joysticks, each in its own
black leather case, and when you start
wearing dark glasses to the game
competitions.

Drawing and Painting Aids

With your Commodore 64, you can
express yourself artistically as never
before. The available software allows you
to create, store, and retrieve high-
resolution paintings and drawings.
Whether you have the ability to draw by
hand or not, you can get some art going
on your C64.

Graphic Tablets

A graphic tablet is a pressure-sensitive
device on which you write with various
hard objects. The surface of the pad
senses where something is pressing
against it, and it relays this information
to your computer.

There are at least three graphic tablets
currently available for the C64. These are
listed below:

The KoalaPad

The KoalaPad, by Audio Light, is a .
hand-held graphic input tablet that plugs
into control port 1 of your 64. In order
to use the pad it is necessary to use the
included software. Called KoalaPainter, it
is on diskette and must first be loaded
into memory and run. Once the
KoalaPainter software is loaded you will
not need the keyboard, a good feature of
this package. The pad comes with a solid
plastic stick pen with which you draw
and paint. Children as young as four
have a great time with this device, and
they make beautiful pictures with it.

Figure 6.4. The KoalaPad is a
versatile graphics input tablet.

After the title screen comes the menu
screen (see Color Plate 4).

Product Manufacturer Additional Software/Hardware
: Needed?

Koala Pad Audio Light Diskette included

Power Pad Chalk board Diskette included

Magic Wand | Chalkboard

Diskette included



When you touch the pen to the pad a
small flickering arrow will appear on the
screen in a position related to where you
touch the pad. Either button at the top
of the pad is like a RETURN key:
nothing happens until you press it.

To select a command take the little
arrow to it and press either button. The
command title will light up. The graphics
by the programmers are very good here.
The way they make it light, it looks like
a real light flashing behind the command
title.

Prior to or after selecting a command
you can select a brush and a color to
paint with. This is done, as is everything,
by taking the arrow to where you want
and then pressing one of the buttons.

To get rid of the menu and start paint-
ing, take the pen down to the very
bottom of the pad and press the button.

The commands allow you to do much
more. You can have the device do your
routine artwork: it will draw circles, lines,
boxes of solid color, rectangular frames,
rays from a point. It will put intersecting
mirrors up so that you have vertical and
horizontal symmetry. You can zoom in on
an area for detail work (a very good
feature), copy portions of the screen onto
other areas of the same screen, and swap
the painting you are working on with
another painting that is stored behind
the screen.

The zoom palette shows you a small
rectangular portion of the picture at
large scale, with a palette of colors that
you “dip” into. The stroke of each type of
brush is quite apparent in the zoom
mode.

You can save up to sixteen pictures on
one diskette. However with KoalaPainter
you cannot get printouts of your
creations. You will have to settle for
photos you can take of the screen. Also,
there is no way I know of to use your
paintings in other BASIC programs.

Color Plate 5 shows a picture made
using the KoalaPad.

The Powerpad

PowerPad has a one-square-foot writing
area, including a special area for
commands. You can write on the
PowerPad with a variety of hard objects,
and thus obtain different texture effects.

Figure 6.5. The PowerPad.

Software for the PowerPad includes
Leo’s 'Lectric Paintbrush (on diskette),
also by Chalkboard. It has most of the
same features of the KoalaPad, including
storage and retrieval of your pictures.

One advantage of the PowerPad is that
it can report many points being touched
at once, something the KoalaPad can’t
do. This allows you to use various
objects, including your fingers, as paint
brushes.

Doodle

Doodle, written by Mark Rubin and
distributed by City Software, is a
powerful, versatile graphics program,
available on diskette, that uses any
joystick or trackball for graphic input. It



has all the features necessary to create
first-class drawings and paintings, and to
save and print them. It is, however, more
complex than KoalaPad, and it takes
longer to learn how to use. But it will
produce more detailed drawings, it
permits lettering to be added, and it
enables you to print your drawings.

Doodle enables
you to print your
drawings on many
dot matrix
printers

There are ten modes in Doodle: sketch,
lines, boxes, circles, color, zoom, copy,
stamp, letter, and disk & print. Each
mode has a menu screen that explains
the options available for that mode. You
have to be fairly intelligent to
understand how to use these menus.
Whereas the KoalaPad can be taught to
a five-year-old in about ten minutes,
Doodle takes an adult about an hour to
master. On the other hand, Doodle will
produce very complex, accurate, and
professional-looking drawings and
paintings.

In sketch mode the drawing speed can
be changed from very slow to very fast,
and the pen tip width can be varied from
one line wide to about one-half-inch wide.
This same pen tip can be changed into
an eraser of the same width.

Doodle can print the drawings it
makes on the Commodore 1525 printer
and a wide variety of dot matrix printers
including the C.Itoh 8510, NEC 8023,
most Epson, Star/Gemini, and Okidata
printers with graphics capabilities. This
feature is very useful.

Also, the Doodle manual gives you
instructions for using a picture you
create in one of your BASIC programs.

If you want to create your own
adventure games, this is a great feature.
For flowcharts, mechanical drawings,
business graphics, and other “serious”
drawings, Doodle is the best software 1
have seen so far. Color Plate 6 shows the
detail possible with Doodle.

Light Pens

A light pen is a hand-held device about
the size of an ordinary pen. One end
contains a light-sensitive sensor that
“reads” the light from the TV set or
video monitor. Using special software,
the C64 can know where the pen is
pointing, provided, of course, that it is
somewhere on the screen. If you put the
light pen in your ear, for example, there’s
no way your C64 is going to know where
it is.

Listed below are light pens that are
compatible with your Comodore 64. They
all include their own software on diskette
and need no additional hardware.

LIGHT PENS
Product Manufacturer
Cardriter Cardco
Edumate Futurehouse
Light Pen Madison Computer

The Light Pen|Programmer’s Institute
LP-10, LP-15 |Tech-Sketch
3G Light Pen |3G Company

Generally speaking, the light pen is
not an effective means of interacting
with your Commodore 64. There are
easier, more effective ways available,
specifically graphic tablets.

Light pens are from an earlier era,
before pressure-sensitive surfaces were
developed.



There is, of course, something natural
about drawing on the same surface that
displays the picture, which is what you
get with a light pen.

Take your C64 into a store that sells
light pens and try one out. What can
you lose?

Graphics Programming Aids

Drawing directly, as with a graphic
input device such as a graphic tablet, is
easy and convenient. But to do
sophisticated and precise graphic

Available In

GRAPHICS AIDS S\
Product Manufacturer 0*% %'& Q%
UltraBasic Abacus JI| v
Chartpak-64 Abacus 4

Panorama Midwest Micro

Associates 254
Bar Charts Powerbyte Software IV

designs, you'll need to do some
programming. There are several products
to help you program your own graphics.

High-level Graphics

High-level graphics are commands
embedded in a programming language
such as BASIC, LOGO, or Pilot (see

Chapter 13), or commands that you can
use on their own. By programming in
these languages, you can generate many
kinds of graphic images, and do all kinds
of things with them. Some of the
packages for the C64 are listed below:

UltraBasic-64

UltraBasic-64 is a useful package to have
because it adds fifty commands to the
CBM BASIC interpreter, all the
commands that Commodore did not put
into its own version of BASIC. It gives
you access to x and y coordinates, and
lets you write extended BASIC programs
incorporating the new commands as if
they came with the machine.

UltraBasic has high-resolution and
multicolor commands, screen control
commands, sprite commands, sprite
picture definitions, turtle graphics, game
functions, sound commands, and other
features. To use UltraBasic properly, you
will have to become familiar with BASIC
and learn to program.(See Color Plate 7
for a sample UltraBasic creation.)

Sprite Editors

The shapes that you see moving
around the screen when you play games
are called sprites. The Commodore 64
has special hardware to store and move
these shapes around.

A sprite is an array of twenty-one rows
and twenty-four columns. Each square
can be “on” or “off.”



Figure 6.6. A sprite — n. an elf, fairy, or goblin.

If you are going to program with complicated calculations required if you
sprites you will want a sprite editor. don’t have an editor. It’s sort of a word
Such an editor will allow you to processor for shapes.

construct a sprite without all the

Available In

SPRITE EDITORS SRS

BA\B\%
Product Manufacturer @\ \%
Sprite-Aid Abacus Software Vv
Sprite Designer | Academy Software IV
Sprite Graphics |Educational Software v







The details of programming the SID are beyond the scope of
this book. See one of the following books:

COMPUTE!’s First Book of Commodore 64 Sound and Graphics
Commodore 64 Programmer’s Reference Manual

Commodore 64 Graphics & Sound Programming, by Stan Krute
Commodore 64: Getting the Most from It, by Tim Onosko

The Commodore 64 Music Book, by James Vogel and Nevin B.

Scrimshaw
Makjng Music with Your keyboard synthesizers and organs
Commmodore produce musical notes. This makes it an
excellent tool for learning and enjoying
The Commodore 64 is capable of music. There are a number of music and
making sounds, in the same way that sound packages for your C64.
Available In
S\S \ 2
MUSIC SOFTWARE Rl \ %
S\ % \ &
S \%® \%

Product Manufacturer

Synthy-64 Abacus Software Y

Music Machine Commodore v

Music Composer Commodore J

MicroMaestro Chalkboard J

Music Maker ComputerMat v

Music Construction Set  Electronic Arts v

SongWriter Scarborough Systems v

MusiCalc Waveform Corp. /




Synthy-64

Synthy-64 by Abacus Software, is a
music and sound synthesizer for the
Commodore 64. It is a rather
sophisticated program, taking several
hours to master, but lets you compose,
conduct, and play your own musical
scores. Your compositions must be
restricted to three voices, though, as the
Sound Interface Device has only three
tone generators.

The Commodore
can play up to 3
tones
simultaneously.

The program is available on disk or
cassette. The diskette version is loaded
by the command LOAD“SYNTHY-64",8
(press RETURN). When the drive stops
and the READY prompt appears, enter
RUN and wait. This screen will appear:

(C)> COPYRIGHT 1982 BY ROV C. MAINMRIGHT

TYPE 1 & RETURR TO LOAP MUSIC FRON TAPE
;WE 2 & RETURR 70 LOAD MUSIC FROM PISK

Here you indicate which device, tape or
disk, you are using. We entered 2, for the
disk. When you press RETURN it goes
out to the disk and gets whatever songs
are stored there. On the program disk
there are three demonstration songs.
Their menu appears next.

Enter option 1, the Battle Hymn. This
will inspire in you those feelings of
patriotism that may be lacking in your
daily life. Fortunately this piece is
limited to one voice, except during the
sirens, and so you should be able to
maintain your self-control. Option 1
shows you the trace feature.

Figure 6.8. Synthy-64 trace screen
during Battle Hymn.
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The trace feature shows you the
parameter settings for each note as it is
being played. Since most of the time
only the first voice is being played, you
will be able to associate the sound values
shown. Play the Battle Hymn over and
over, watching the trace as you listen to
the notes. This will show you a lot.

Each voice has a special symbol: voice
1is +, voice 2 is —, voice 3 is £ . These
symbols are used for all your work with
Synthy-64.

The note shown is the standard letter
symbol for the note. The octave is a digit
from 1 to 8. You write the music in letter
notes (including sharps and flats) and
octave numbers, and Synthy-64 converts
these to the correct frequency values for
the SID. Sharps are indicated by their
usual symbol (#), but flats are a percent
sign (%) and naturals are a dollar sign
($).



The duration is a number indicating
what fraction of a measure the note
played: 1 means a whole note, 2 is a half
note, 4 is a quarter note, and so forth.
Only powers of 2 are allowed.

The wave form setting determines the
tonal quality of the unfiltered signal
coming out of a tone generator. You can
use four kinds of signals, shown in
Figure 6.9.

Time
VOLTAGE

SAWTOOTH

TRIANGULAR

P O —

PULSE

NOISE

Figure 6.9. Sawtooth, triangular,

pulse, and noise SID waveforms.

The pulse width applies only when a
pulse waveform is selected. It determines

how much of the time the pulse is in the
“on” state.

The attack, decay, sustain, and release
settings control the volume envelope of
the note, as shown in Figure 6.10.

P
LOUD '
[
i |
VOLUME | T—SUSTAIN-T
DECAY :
o e RELEASE
SOFT I i ‘V‘
> ! t H
ATTACK [
TIME [)

Figure 6.10. Attack, decay,
sustain, and release.

These four periods of time are derived
from experience with how notes are
played on a wide range of instruments.
The attack part is the time from when
energy starts to when it reaches a peak;
the decay is from that moment until the
note “catches” on its sustained value.
Finally, after the sustain period is over,
the release begins, and continues until no
note energy remains.

In physical instruments the sustain
period is not horizontal, as the SID
sustain is, but the note volume gradually
falls. In the case of a violin string being
bowed, or an electric guitar with
feedback, or any kind of electronic organ
or synthesizer, the sustain period can be
maintained at a constant volume because
energy is constantly being added.
Synthy-64 uses these values:
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ATTACK

0 sound turned on instantly
15 longest time to reach
maximum

DECAY
0 sustain level reached at once
15 longest time to sustain

Sustain and release are controlled by
the note duration values, so you do not
program these directly.

The gate for each voice determines
when the note starts and stops. A value
of 1 turns the gate on and begins the
attack portion of the note. A value of
zero begins the release portion of the
note.

We will talk about the other
parameters later. For now let’s move on
to the other songs on the program
diskette.

Get some beer and chips, invite some
friends over, and clear the living room
floor. Enter selection 2 and press
RETURN. The Beer Barrel Polka will
start playing. Get out on that dance
floor and go. Watch out for other
people’s toes, though.

Finally, when everyone is polka'd out,
and feeling no pain, play selection 3, the
Moonlight Sonata.

For an hour’s worth of excellent
classical music, performed on the
Commodore 64 by Dave Rutkowski, put
the Classical 64 diskette in the drive as
soon as the first Synthy-64 screen comes
up. When you select the device you will
get a menu of fifteen pieces, all of them
well done.

You should play this classical work on
your high-fidelity system to fully
appreciate the sound that it makes, and

the quality of the programming that
went into this work.

To hook the C-64 to your hi-fi, get a two-
channel a/v connector and run the
audio line into the AUX or TAPE input
of your hi-fi. If you have a TV, just don’t
use the video part of the a/v cable.

Now it’s time for you to write your
own compositions. Press RUN/STOP and
RESTORE at the same time. This will
return you to the familiar blue screen
with the READY message and the
flashing cursor below it.

Hold the shift key and press C. This
will clear the music space, lines 2 to
62999. Check that you have cleared this
music space by LIST. Your screen should
look like this:

SYRNTHRY -6 4
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The Synthy-64 program has replaced
the BASIC interpreter, for the moment.
Your compositions will be in SYNTH Y-64
BASIC. Enter this “program”

1 RUN ".ah)fted CLR/HOME

Lol

- This means to press the

1o TL20

~ SHIFT and CLRIHOME
l—  keys. The computer will

20 CS/74 DS/4 ES/4 FS/4

make that part of the

AAAA

0 GS/4 AL/A BL/A Ch/4

Enter RUN, press RETURN, and you
will hear the scale from C to C played.

Synthy-64 will remember the most
recent octave and duration, so you don’t
have to repeat it so much. You can get
the same scale as above with this shorter
program (clear music space first):

1 RUN "wshifrted CLR/HOME ="
10 T1o0
20 C5/4 D EF G AL B C

program.

Stsh tempo to 120
quarter notes per minute

: Plays fur quarter noes,
~ D, E, and F in the 5th
~ octave

C’

. Plays G, in the 5th octave,
and A, B ad C. in the 6th

If you want to use more than one voice
at a time, you precede the note with the
voice symbol. Duration is aligned
separately for each voice, and Synthy-64
grabs as many notes as it can. The

1 RUN "ighifted CLR/HOME:"
10 TS50

20 +ES/4 -GS/4 £C6/4 +E AL
0 £C G/ -C/2 £E/Z

program will play this chord progression:

[o) 1

e —




Synthy-64 allows you to do much more
than we have time to describe here. You
can control all of the parameters of the
SID. If you are interested in music on
the Commodore 64, this is a good
program to start with.

MusiCale

MusiCalc is a synthesizer and
sequencer program by Waveform
Corporation. It is very well made, and it
turns your Commodore 64 into a concert
three-voice synthesizer. This is a hot
program!

The program is self-loading: all you do
is enter LOAD “MUSICALC”,8,1 and
press RETURN. You have to wait a
while, as there appears to be a lot of
program to load. Pretty soon the thing
starts playing and the instrument’s panel
appears:

Figure 6.1l. The Musicalc panel.

The left side of the screen displays the
sound parameters, and the right side
shows where in the score notes are being
played. The score is set note by note in a
separate routine. The sound parameters
are set by pressing a key to select the

parameter and then pressing the function
keys to set its value. The keys that you
press to select the switch or slider are
arranged on the keyboard exactly as they
are arranged on the screen.

You can look at the sound screen and
see everything at a glance. The screen is
in color, with each voice a separate color.

The top row of switches controls the
waveform of each voice. The letters t, s,
p, n stand for triangle, sawtooth, pulse,
and noise, respectively.

The top row of faders controls the
envelope of each voice. The letters a, d, s,
r stand for attack, decay, sustain, and
release, respectively.

Just below the top row of faders is
another row of switches. The letters g, s,
r, t stand for gate, synchronizer, ring
modulator, and test, respectively. The
gate switch turns a given voice on or off,
and the test switch turns off a voice for
testing. Synchronization and ring
modulation are processes that intermix
the voices against each other and
produce interesting effects, difficult to
describe, but characteristic of
synthesizers.

The second row of sliders controls the
pulse width of each voice. These faders
are connected only when a pulse
waveform is selected (switch p on top
row).

The third row of faders controls the
filters, and the bottom row controls the
tempo. These controls apply to the
ensemble of all three voices.

The right side of the panel shows the
sequencer steps. There are fifteen rows of
sixteen steps each, for a total of 240
steps or notes. Each step is assigned a
note to play (or a rest), and the entire
collection of 240 notes is called a score.
The keyboard can access thirty-two
different scores, and thirty-two different
sound settings (or presets, as they are
called).



You must first decide what will be the
smallest note in your composition. That
will be the duration value of a single
step. All 240 steps in the score will have
this same value. For example, if a 16th
note is the smallest note, each row
represents one measure. To play a
quarter note you would keep the same
note value for four steps, in this
instance.

Each step receives a note value, an
octave (0 to 7), and an articulation (yes
or no). There is a screen (shown in Figure
6.12) that allows you to construct one
row at a time.
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Figure 6.12. The Musicalc score
screen.

The numbers across the bottom are the
step numbers. The plus sign is the
cursor, and you move it from one step to
another with the cursor controls. When
it is below the step you want to define,
the function keys are used. F1 raises the
note by one half-step, F7 lowers it by one
half-step. F3 raises the octave, F5 lowers
it. If you want a note to continue into
the next note you press the space bar.
This puts the articulation symbol, a

triangle below the octave bar, and
indicates that the note is to be slurred
into the next note. If the notes are one
pitch and the same octave they will
sound like one note. Each step can
define the note for only one voice. There
are, however, three different note
markers, each one a different color. The
colored square for a given voice moves
from one square to the next (top to
bottom and left to right) until you send
it to some other square using a linkage.
A linkage is simply a patch from one
square to some other square, not the
next one. To create a link you enter the
row and step number of the from square,
and the row and step number of the to
square. As soon as the from step is
played, the sequencer will move that
voice cursor to the to square and resume
the sequencing.

To compose a three-voice piece, for
example, you would have three separate
“racetracks,” or closed sequences. Each
one would start in a different row and
step. You tell the system which voice
starts where, using what are called
resets.

MusiCalc is designed so that the
current score keeps right on playing
while you take care of the various tasks
necessary to get the composition where
you want it to be. Whenever you need to
do something that you can’t get to from
the panel, you press SHIFT and
RETURN together, and this brings up
the main menu (see Figure 6.13).
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Figure 6.13. Musicalc main menu

CLEAR lets you clear out sounds, scores, and linkages.
DIRECTORY lists files and programs on the disk you are using.
EXTERNAL loads external program files.

KEYBOARD turns the Commodore 64 keyboard into a piano-type
keyboard.

LINKS sets up score linkages.

MOVE lets you move scores and sounds around. This lets you assign ad-
jacent scores to adjacent keys on the keyboard.

LOAD PRESETS loads stored sound presets.
OPTIONS is for certain special purposes.

PRESETS lets you construct or modify sound settings.

RESETS lets you start each voice at the appropriate step in the score.

SCORE lets you construct a score.

SAVE PRESETS saves all thirty-two sounds and all thirty-two scores on a
diskette.




When the keyboard option is selected
the Commodore 64 becomes a piano-type
keyboard, with a four-octave range. Each
row controls the twelve halftones of an
octave, and the keys in a vertical row are
all the same note. You can play this
system as if it were a real synthesizer.
Maybe some bands will start using it.

Once the program is loaded you can
detach the disk drive, and then all you
need is about thirty feet of power and
signal cable, and you got yourself a
synthesizer for a few hundred dollars
that would cost several thousand dollars
if you did it the regular way. The first
rock keyboardist to get out there with
MusiCalc on the 64 is gonna attract
some attention.

MusiCale 2 Scorewriter

There are two companion systems for
MusiCalc (purchased separately), a
scorewriter and a keyboard maker. The
scorewriter prints the musical score to
any score that has been created. It takes
some time for the processing, as there is
lots to do, but the results are impressive.

The MusiCalc 2 diskette is loaded first
(LOAD “S*”8,1). It assumes that you
have MusiCalc on hand, and a file of the
scores you want to convert to musical
notation.

The first screens contain a description
of the three main functions of MusiCale:
scorewriting, sequencer control (for
longer songs), and external control (for
controlling MusiCalc from an external
device). The HELP screens are shown in
Figure 6.14.

When you are ready to score a song,
press R. You will be asked to indicate the
printer, either a Commodore 1525 or an
Epson with a Cardco Centronics
interface.

b 4 ing out a
restoring to
undoing the last clear, are pro.

arvl-e

Figure 6.14. The Musicalc 2 help
screen.

MusiCalc enables
you to print your
compositions on a
Commodore 1525
or Epson printer

Next you remove the MusiCalc 2
diskette. Then you enter the file name of
the preset file containing the songs you
want to score. For this demonstration we
used the demo file that comes with
MusiCalc. Enter PDEMO and press
RETURN. Then wait while the presets
are loaded.

Soon you will be prompted for the
score. Now you place MusiCalc 2 in the
drive and press RETURN. You will want
to set up to print a score. This means
that you select the score number (32 in
our example), the time signature (we
chose four sequencer steps per measure),
and the voices to score (we chose all
three voices). Return to the main menu
and turn on your printer. Enter P for
print, then select where you want to
start (we chose the beginning of the
score). Pretty soon a score will appear on
the screen; see Figure 6.15.



This MugiCalc 2: Score Hriter disk
cgntains 3 enhancements to MusiCalc 1:
Synthesizer and Sequencer. All 3 of
them will only work with HusiCalc {°s
programs or preset files.

1 SCOREHRITER
2 LIST MAKER and E.SEQUENCER

7

3 E.SYNC

Press the number for the enhancement
Yyou want to know more about

or
Press R to Restart Score Writer

<

Figure 6.15. A Musicalc 2 score Figure 6.16. The Musicalc 3 help
being created. screen.
Press P again and the score will start MusiCalc 3 Keyboard Maker
printing. You must use sprocketed This is the other companion system to
continuous feed paper, because the score MusiCale. The HELP screens are shown
prints lengthwise. When the printing of in Figure 6.16
he first two measures is complete o
t . ’ You can easily enter the note and
another two measures will be set up.
- . . octave for each key, and hence make any
Press P again and these will be printed .
: ; X kind of keyboard you want. You can hear
as a continuation of the first two .
, . the notes as you assign them, and once
measures. Here’'s what a printed score . .
Tea assigned, you will hear the note
looks like:
whenever you press the key.
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MusiCale 2 produces a high-quality Keyboard Maker allows you to store
score, complete with correct spacing, the keyboard configuration, and even
sharps and flats, rests, everything. This transpose the notes to another key

is a good piece of software, and definitely signature.
worth having if you plan to have other The Keyboard Maker diskette comes

people sight-read your compositions. You with all sorts of predefined keyboards
won't find another machine beside the from all over the world, representing
Commodore 64 that can do this sort of every conceivable kind of music. It is an
thing, unless you are willing to pay education in itself trying out these

several thousand dollars. different scales.




Select Visual and you will see this
screen:

-15ual tdit

to select
iting, Function Keys

F 232 ':‘,;' Y.- o
8 next page cf in ¥ Up
3 Octave Down
+ key to ex E Note Down

Figure 6.17. The Musicalc 3
keyboard maker.

There are other systems that
Waveform Corporation makes for
MusiCale, including two templates,
African and Latin rhythms, new wave
and rock, and a diskette of technopop
hits. There is also a professional quality
keyboard and a MusiCalc 4 package to
interface it to your MusiCalc 1 and 2
packages.

All in all, Waveform Corporation has
really come up with some excellent
music software for the Commodore 64.
Check it out.













t is no secret that the

Commodore 64 has met with
great success in the educational
arena. Its low cost, and its ex-
cellent graphics and sound capability,
have given it an advantage over other
microcomputers in the educational field.

Educational Software

Most people use educational software
to supplement the regular school curricu-
lum, grades K through 12, and the pre-
school and college curricula.

The Commodore 64 is an excellent
choice for a teaching aid, especially when
it is fully configured with a color moni-
tor and disk drive or cassette recorder.
As you use educational products in the
classroom you will see how powerful the
Commodore 64 really is, and how much
teaching it will do.

There is a lot of solid educational
software for the C64 on disk, cassette,
and cartridge. Some of the areas current-
ly active are listed in Figure 7.1. This is
a very rapidly expanding area, so watch
for new products.

Currently, some of the most popular
software is for children below the age of
ten. However, high-quality educational
programs are becoming available for
older children and adults.

Most educational software is of one of
three basic types: drill and practice,
simulation, or tutorial. It is not unusual
for elements of one or both of the other
types to be found in software belonging
to any given category. All three types of

For information
on educational
games, GOTO

pp. 67

Figure 7.1. The educational

software curriculum
Alphabet
Arithmetic
Art
Astrology
Audio-visual equipment
Biology
Chemistry
Colors
Composition
Computer science
Consumer education
Critical thinking
Decision making
Driver training
Energy conservation
Ecology
Economics
Evolution
Exam preparation
Foreign languages
Genetics
Geography
Geometry
Grammar
History
Interviewing skills
Job-search skills
Memory improvement
Music
Pilot training
Preparation for college entrance exams
Punctuation
Remedial education
Sex education
Shapes
Spelling
Statistics
Time management
Typing
Values clarification

programs are effective when well planned
and presented.

Games and Drills

Educational games and drills teach
basic concepts through their repeated
application in related exercises. Though
this may seem to be a very dull and
unimaginative method of instruction, this
is not necessarily the case when practice
is combined with gamelike scenarios,



color graphics, sound, and plenty of
positive reinforcement. Drills and practice
strutures are of particular merit in fields
such as typing, mathematics, and
spelling. See Chapter 6 for more
discussion on educational games.

Simulations

Simulations are programs that place
the user in situations demanding decision
making, planning, and, in some cases,
real-time responses. Simulations are often
used as effective and less expensive ways
to teach subjects normally requiring the
use of costly equipment or actual
observation and participation. An obvious
advantage of learning subjects such as
business decision making and analysis or
driver training via the computer is that
one can learn from one’s mistakes
without paying the prices in real money
or loss of life or limb. (See Color Plate 1.)

Study Courses
These are like books on diskette or

CHORD FRO6RE SSIUNS

% L
[2]
[+]

o

1v I
Spell the 6 major triad.
fifth: 6
third: E
reet : €

Try again.
Press RETURR to g0 on.

Figure 7.2. Music Made Easy, by
Alfred Software, offers a complete
course in music fundamentals.

cassette. They present text and pictorial
information and sound, one screenful at a
time. They represent only a small fraction
of educational material, since they are
more traditional than the currently
popular educational games. As the
Commodore 64 continues to spread into
more and more classrooms, you can
expect a good catalogue of study courses.

How To Select Educational
Software

Before purchasing any software, be
sure that it is compatible with your
system. Some programs require paddle
controls, joysticks, eighty-column cards
(to allow the display of 80 characters
across the screen), or color monitors.

Most educational software is on
diskette which can be damaged by
children’s often sticky and inquisitive
fingers. Be sure that a replacement copy
of the disk is available at a nominal
charge, or request permission to make a
backup.

Seek the best possible match between
the person who will be using the soft-
ware and the presentation and level of
difficulty of the subject. Examine the
manual to determine grade level and the
prerequisites required by the program. If
the primary objective is to assist the
child with school work, choose the
programs that most closely coincide with
the courses of study offered at the
school.

The best way to apply these criteria to
software is to use the software
personally. Computer stores will
sometimes offer a demonstration. When
this is not available, there are some
alternative sources of information.

The instruction manual of the software
you are considering is often a very good
source of information. You can discover



Education

Quality Educational Software Should:

1. Encourage the interaction of the user.
Beware of software that simply prompts
the user for a response. This is reactive,
not interactive.

2. Be flexible. As a rule, the more
flexibility given to the learner the more
effective the lesson will be.

3. Effectively utilize the unique graphics,
sound, and special effects available on the
computer when it is appropriate.

4. Have properly sequenced lessons that
build upon each other.

5. Pace the lessons to the needs of the
user. Many good programs allow the user
to control the segments of the program
presented.

6. Present the opportunity for practice.
This is essential.

7. Be free of bugs.

8. Contain the good documentation and
error-handling routines necessary to avoid
user frustration.

9. Provide rewarding positive feedback
for correct responses.

10. Be highly motivating and creative.

11. Be easy to use.

12. Provide for some challenge and
progress. Reasonable challenge is 10-20
percent beyond the child’s current ability.
Good programs provide several levels of
difficulty.

how clear and complete the
documentation and learning objectives
are, the grade level and prerequisites
needed, the type of lesson design used,
etc.

Publications

The Blue Book for the Commodore
Computer (see Appendix B) provides a

good initial guide to the available
software. It lists educational software by
category and/or subject, and gives
product descriptions and current prices.
You will find it very handy.

Family Computing (see Appendix B) is
a good magazine for educational
software. The February 1984 issue has
some good reviews of educational
software for the Commodore 64 (and
other machines).

Two popular magazines with objective
reviews of current software are Softalk
and Creative Computing. The April and
October issues of Creative Computing
usually devote most of their pages to
educational reviews and articles.

There are also many publications that
specialize in educational software. A
partial list is shown in Figure 7.3.

You may also find the book Software
Reports in your local bookstore or
computer store. This useful book
evaluates almost 400 educational
programs in twenty subject areas.



Educational Software Vendors

Listed in Figure 7.4 are some of the
companies that manufacture educational
software. Appendix A gives their
addresses and some of their preducts.
Phone them and they will send you free
literature describing their products.

Figure 7.4. Educational Software
Vendors

Academy Software

Alfred Software

Athena Software

Byte by Byte

Cardinal Software
Chalkboard

Comm Data Computer House, Inc.
Computermat

Creative Software
Educational Software
Hayden Software

Home Software

Island Software

JMH Software of Minnesota, Inc.
Kreil

Limbic Systems

Micrograms, Inc.

Microphys Programs
Midwest Software

Quality Educational Designs
Riverbank Software
Scholastic, Inc.

Spinnaker

Tamarack

Terrapin

Educational software is useful, but the
most effective method of computer-
assisted instruction is, in my opinion, a
robot with a bamboo cane. Equipped
with face and voice recognition systems,
and good arm and hand hydraulics, such
a robot can contribute substantially to
the efficiency of the educational process.
The University of Moosejaw has these
robots installed in all their classrooms,
and the students work very hard even
when the teacher is asleep. This is
modern technology at work.









What Can Word Processors Do?

used functions of the computer
is word processing. A word
processor is a program that
edits, stores, and prints text. The text
must still be typed in, but word
processors relieve the user of much of the
additional typing usually required in
correcting errors and making revisions.

. O ne of the most useful and widely

Figure 8.1 shows how useful a word
processor can be. Many different word
processors are available for your
Commodore 64. Here are some sugges-
tions on how to purchase one to fit your
needs.

Figure 8.1. Word processing features.

1. Screen editing. You can move around on the
screen and fix things, using the cursor controls (the
editing keys mentioned in Chapter 3).

2. Word wrap. No carriage returns are required at
the end of each line and the text automatically
wraps around the screen to continue on the next
line. The text layout is not controlled by the typing,
but by later formatting commands when it is output.

3. Choi<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>