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The Commodore 16

The Commodare 16 is an exciting machine. You can play
games on it, or use it like a notebook to store information.
It can draw multi-coloured patterns and play music. This
book will teach you how to make your Commodore 16 do
many jobs. There is a lot to learn; you may find it slow
going at first, but don't be in too much of a hurry, A
computer is a complicated machine. It takes skill and
patience to use it properly.

It also needs care. The computer is delicate, so treat it
carefully. Don’'t hammer the keys, and don’t be tempted to
take the lid off just 1o look inside! Later in this book we'll
show you what's inside.




The computer system
The equipment in a computer system is called the

hardware.

4
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. A CASSETTE RECORDER, which stores any
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IARDWARE., The picture shows three pieces of

. The MICROCOMPUTER. itself, which s I,|\u.;:]|}. st
called the COMPUTER, and its power pack

A television, which is sometimes called a VDU or
VISUAL DISFLAY UNIT. You can use cither a TV or
a specially designed MONITOR

programs you may want to keep. This recorder is
specially designed for using with the Commodore 16,




Setting up
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Your Commodore 16 comes supplied with a separate
power pack. Get an adult to put a plug on the power pack
lead. Connect the plug to the mains. Plug the other end of
the lead into the socket marked POWER, on the night
hand side of the computer. Next to this socket is a switch.
Switch it to the ON position. The red light marked
POWER, on top of the computer, should now light up.

The POWER light tells you

Plug your television into the mains. Now connect the if the compuler is on.

smaller end of the aerial lead to the socket marked RF on
the computer, and the larger end to the aerial socket on
your television. If vou have a monitor, the monitor lead M
should be connected 1o the socket marked VIDECQ. Switch

on your television and adjust the tuning control until you 0
can sec this message:; :

CoMEDORT BASIC U3.5 L2ETT OVILS FEE)
BBV

Aerial lead

Adjust the colour and contrast controls so that the message
is clear and sharp. Remember, you are going to spend a lot
of time staring at the screen and it isn’t good for your eyes
if the picture is too bright,

f




"MORFAX"

The message an the screen
tells you what version of
BASIC your Commaodore
16 uses (Commodore Basic
V31.5). It also tells you how
much space there is for
¥OHIE programs in the
computer’s memaory. With
the Commuodore 16 this is
12277 Bytes, or just undes
12K of memaory.

10 LET ZI=2.25
20 LET ¥Y=7.573
30 PRINT 2

40 PRINT Y

S0 PRINT Z+Y

A computor program
is @ B8t of instructions
piaced in numbered linas,

‘MORFAX®

You can buy ready-made
progrims in a number of
different forms. The most
COMMAaN are on cassetle
tapes, but if you have a
disk drive you can buy
software on floppy disks
N0,

What is a computer?

Your computer is more than just an electronic typewriter.
It works by obeying sets of instructions. These can be
written in BASIC, a special language which the computer
abeys, but which is also easy enough for beginners 1o
understand,

A set of BASIC instructions is called a PROGRAM.
Putting programs into your computer is called
PROGEAMMING.

Inside your computer are all sorts of microchips and
electronic circuits. Some of these translate the instructions
you give into coded electronic signals. Each word or
instruction in a program has its own code. These are stored
in chips which form the computer’s MEMORY, Once a
program is in the memory, it can be used over and over
again,

When vou first switch on your computer, it cannot yet do
very much. It needs programming. You can buy ready-
made programs on tape, and feed them in using the
cassetle recorder. These tapes and the programs on them

are known as SOFTWARE,

Using ready-made software is fun, but not as interesting as
writing your own programs. To do this vou type the
programs in directly, using the keyvboard of your computer.




The Keyboard

Your Commaodore 16 has four rows of kevs, and a long key
at the bottom. This is called the KEYBOARD.

MNow look at the screen. On it you will see a flashing block.
This is known as the CURSOR. Anvthing you type in will
be printed where the cursor is. Press one of the letter or
number keys. That letter or number will be printed on the
screen. If you keep yvour finger on the key, it will be
printed again and again until you take your finger off.

Type a few letters. If you want to leave a space between
two letters then press the SPACE BAR (the long key at
the bottom of the keyboard).

b




Rubbing out

At the top right hand corner of the keyboard is a key
marked INST DEL. When you press this it rubs out or
‘deletes’ the letter to the left of the cursor. Keep your
finger on this key and it rubs out everything you have
typed in, though you cannot delete the cursor.

Keyboard control

The SHIFT keys

On the bottom row of the keyboard are two keys marked
SHIFT. Press one of these, Keeping your finger on it, press
one of the letter keys, On your screen you will see a
GRAPHICS SHAPE or GRAPHICS CHARACTER. The
shape is the right hand one printed on the front of the key
you have pressed, Try this with several letter keys. If you
press SHIFT and a number key, the symbol printed above
that number will appear on the screen.




The Commodore key

In the bottom left hand corner of the keyboard is a key

with the Commodore trademark printed on it. Press this

key and, keeping your finger on it, press any of the letter =
keys. This prints the left hand graphics shape shown on

that key.

The SHIFT LOCK key <
On the third row down, second from the left is a key

marked SHIFT LOCK., Press this down and it locks (stavs
down). Now, when you press any of the letter keys, the
graphics shapes are printed. Press SHIFT LOCK again and

it unlocks, It is easy to press this key by mistake. If you

find that you are typing shapes and symbols instead of
letters and numbers, check that the SHIFT LOCK key is

off. Also, when the SHIFT LOCK key is on, the INST

DEL key won't work. So don't leave it on by mistake.
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Little and LARGE letters

Press the Commodore and SHIFT keys at the same time.
You will see that this changes all the capital letters on the
screen to little (lower case) letters. It also changes graphics
shapes to capital letters. Numbers and symbaols stay the
SAame.

When you type in more letters, they will automatically be
printed in lower case. 1T you want 1o print a capital letter,
you must now press SHIFT and the letter you want,

For the moment. just use capital letters. Press the
Commodore and SHIFT keys at the same time, 10 make all
the small letters capitals again.

Clearing the screen

Just below the INST DEL key is a key marked CLEAR
HOME. To clear the screen, press this key and the SHIFT
key at the same time.

The screen will clear, and the cursor can then be seen in
the top left hand corner.

RESET

1f you find that your Commodore 16 isn't behaving as you
expect, you may need to clear its memory. To do this,
press in the white button marked RESET (next to the
ON/OFF switch on the side of the computer). Always do
this before loading in a game.
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Commodore 16 BASIC is
known s Commodore
BASIC 3.5, It offers many
new graphics and sound
commands which were not
in the carlier versions of
BASIC wsed by the VIC 20
and Commaodore 64
machines. These
commands have been
added to make the
Commaodore 16 simpler for
beginners.

Getting
Started

Mow that you can use the keyboard, you can begin to give
your Commaodore 16 instructions. But you can't just type
in anything. What you type in must make sense to the
computer,

Your Commodore 16 has been programmed to recognize a
language called BASIC. If you want to learn how 1o use
vour computer, you will have to learn about BASIC too.

BASIC is made up of words, numbers and symbeols. You
must be very careful how you write in BASIC. Computers
need precise instructions and there are strict rules that you
must follow, called ‘syntax”. A mistake which breaks these
rules is called a SYNTAX ERROR. Typing in a wrong
letter or symbol can stop a program from working.

Basic buying

Most home computers use BASIC. Unfortunately they
don’t all use the same version of BASIC. You might think
that a program which works on other computers will work
on the Commodore 16,

BE WARNED: IT MAY NOT!

If you are copying out a program, first make sure that it
will work on the Commodore 16. 11 vou don’t, you could
be in for a disappointment.

If you buy tapes, make sure that they are for the

Commaodore 16. Atari, BBC Micro, Sinclair Spectrum and
even Commodore 64 software will not work. Soltware can
only work on the computers for which it has been written.



PRINT o

e
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BASIC uses many words that you will recognize. The first
BASIC word to look at is PRINT. To start with, type in:

PRINT 98745432

This instructs your Commodore 16 to print the number
98765432 on the screen. Of course you can already see that
number on your screen, but that's because you've typed it
in. What you want is to see your Commodore 16 printing
the number.

To do this you have to use another key, the RETURN
key. This is on the right hand side of the keyboard. Press
this now and you will see the number 98765432 printed on
the screen.

BRI 09 S BEFET AEIOR dwag

L

Report messages e

I your Commaodore 16 has carried out its mstructions
sugeessfully, you will see the word READY on your
screen. This s shown as a REPORT.

There are all sorts of report messages. They can tell you if
your Commeodore 16 has not understood an instruction.

Problems can be cavsed by simple errors in typing, Type in  Jeae 0 smes e
the word PRONT instead of PRINT, and you will be 1old
that you have made a syntax error,

Try using PRINT to print some more numbers on the
screen. Remember to press the RETURN key every time
you want your Commedore 16 to carry out its instructions,




Symbols and sums

Adding and subtracting

You can also PRINT numbers and mathematical symbols.
Some of these you will know already, For instance, type
this in:

FPRINT 15+%

MNow press the RETURN key and, hey presto!, your
Commodore 16 prints the answer to your sum. L

Try this with some other numbers. You can add up more
than two numbers, Remember to press the RETURN key !
when you want to see the answer.

You can also subtract, using the minus sign. You may use
the minus and plus signs together on one linc.

Multiplying and dividing

In BASIC you do not use the % or + signs. Instead you
use the * sign for multiplication, and for division you use
the / sign. The / sign is next to the right hand SHIFT key.

To see how these work, tey typing in:

PRINT 94

Find out the answer and then type in;

FRINT 3&/3

H}lr i
l
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Decimal points

You can use decimal numbers with vour Commodore 16,

For the decimal point vou use the full stop sign. Type in:
PRINT B.9#3.752

and press RETURN to see the answer.

Big numbers
Have you noticed what happens when you try to use very
large numbers? See what happens when you type in:

FRINT 9877324547765
and press the RETURN key.
The Commaodore 16 cannot store very large numbers or

fractions in their usual form. So it shortens them or
expresses them in a different way,

Separating sums
You can put more than one sum on one line, if you
separate each one with a comma like this:

PRINT 1B+30,94-50,7.243.9

Fress RETURN and vou will see the answer to all three
sums displayed on the screen.




Letter strings

Waords, shapes, even numbers can be printed on the screen
using quotation marks. Any information printed in this
way is known as a STRING, because several characters are
strung together inside the quotation marks.

Your Commaodore 16 can also print words. [f vou want to
print words, you have to use quotation marks (press
SHIFT and key 2). To see how this works, type in:

FRINT "COMMODORE"

Press RETURMN, and your Commaodore 16 will carry out its
instructions, Now type in:

PRIMT "BASIC

and press RETURN. Leaving out the second set of
quatation marks makes no difference. Some computers do
not let you do this. The Commaodore 16 is quite happy with
just one set of quotation marks, in front of the words vou
want o print.

Number strings

You can print numbers inside quotation marks too, When
vou print numbers and symbols inside quotation marks
your Commodore 16 will not treat them as a sum. 1t won't
do any sums inside quotation marks.

This is uselul when vou want to print both a sum and its
answer, instead of just the answer on its own.

Type in:
PRINT "15#3=";15#3

Press RETURN and what do you see? Your Commaodore
L6 prints the sum and its answer.

The semi-codon ; symbaol is very uselul. Use it when you
want certain items of information to be printed next to
each other.




Shapes . . .

You can also print graphics shapes in quotation marks. Try
these ones.

FRINT “"@ " F X @"

Type in PRINT, open the quotation marks and then type
in some shapes, Remember to press SHIFT and the key
you want for the shape printed on the right of a key. Press
the Commodore key and that key for the shape on the left,

.. . and colours

You can add colour directly. Printed on the front of each
of the number kevs from 1 1o 8 are the names of two
colours. Pressing the CTRL key and one of these keys will
give you the top colour, Pressing the Commodore key and
that key gives you the bottom colour. For example,
pressing the Commodore key and key 7 gives you a dark
blue cursor.

You can also instruct the computer to print a line of
characters in several colours. Type in PRINT * and some
shapes, then press the Commodore or CTRL key and the
aumber key you want. This doesn't change the colour of
the cursor now, but it prints a graphics shape known as a
CONTROL CODE. The control code for red is a pound
note sign. This doesn’t get printed when you press
RETURMN, but it does change the colour of the shapes

after it.

GRN




Writing Programs

So far you've looked at how to give your Commodore 16
simple commands which it has carried out directly. But you
can also make it carry out whole lists of instructions, which
it is able to store in its memory. To do this you write a
PROGRAM (you always use this American spelling, not
PROGRAMME, in computing).

What is a program? Look at Commodore’s instructions.
They are a type of PROGRAM, not for a computer but for
you, which describes how you might make a cup of tea.

1. FOUR WATER INTO
pelo : ; KETTLE

Each ling is an instruction, but somehow they have got
jumbled up. How would you sort them into the right
order?

BJ

FUT KETTLE ON

5. SEE IF KETTLE

If you get the instructions in the right order, vou can make HAS BOILED

a cup of tea. But if you get them in the wrong order you 4. PUT TEA INTO POT
may have to go thirsty.

S. POUR BOILING
Of course you know how to make a cup of tea. You know WATER INTO FOT
that you need to use boiling water and that you need to get
a cup ready, Computers aren’t so clever. To program them
you must give them very clear and precise instructions, in
the right order. If you don't, your computer will be in as
much of a mess as you would be if you tried to make acup 8. POUR TER INTO
of tea without putting any water in the kettle first! CLF

&. GET TEA CUP

7. ADD MILK

15




: Type in the BASIC word RUN and press RETURMN. You

‘Line numbers

A program is a list of instructions written in BASIC, 50
that the computer knows in what order Lo carry out the
insiructions, each line of instructions is given a number.
Before typing in any instruction you put a line number so
that that line can be stored in the computer's memory.

When it carrics out the program you've typed in, your
Commodore 16 looks for the lowest line number and starts
there.

Your first program

To see how 2 simple program works, type in this line:

10 PRINT "HELLD AND"
When you've done this press RETURN and type in:

20 PRINT "WELCOME TO THE COMMODORE 16"
Press RETURN again. You've just wrillen your first

COMPULET ProOEran. Congratulations! Now you have to tell
your Commodore 16 1o carry out the program.

RUN

should now see your message on the screen. Your
Commaodore 16 has carried out the instructions in vour

program, Tk
Once you have writlen a program, you can UM it as often : tammsar 16
as you like. You don't have to type the program in again. t Al

Try running your program a few times. When you reach
the bottom of the screen, the screen display moves up.
This is known as SCROLLING.

A T 1
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The list of instructions that make up vour program is called
a PROGRAM LISTING. If vou run the program often
enough, the listing scrolls off the top of the screen. Don't
waorry! It isn’t lost. Tt is stll stored in your Commodore
16"s memory,

To get your listing back, you use the word LIST. Type in
the word LIST now and press the RETURN key. Your
listing will appear on the screen. If you want to clear the
sereen first, press the SHIFT and CLEAR HOME keys at
the same time and then list the program.

Leaving space

Look at those line numbers again. Why is there a gap of
ten between cach one? Why not just stare at line 1 and go
on to line 27

Well, nobody’s perfect. You may want to put some more
instructions in between your first and second lines. A pap
of ten leaves enough room for you to do this. Try typing in
anew line such as:

15 PRINT "GODOD EVEMING. *

i EEEH i AT T

Don’t forget to press RETURN. Now tvpe in the
instruction LIST and press RETURN again. As you can
sce, ling 15 has jumped into place between lines 10 and 20,

RLUN the program and you will see what difference line 15
makes to vour screen display, |

20



Chopping and changing

Removing lines

Aswell as putting new lines into your programs you can
take lines out, List the program that vou have just written.
What il you want to get rid of line 207 All you have to do

- istypein:
20

Press RETURN., Now list the program. Line 20 has
disappeared from your program listing.

If you want 1o get rid of a line in a program. just type in its
line number and press RETURN. Make sure that it's the
right one though!

Changing a line

If you want to change the instructions in one of your lines,
write the line again and press RETURNM. The new version
of your ling replaces the old one.

Renumbering lines

Programs always look neater when there’s a gap of ten
between each line number. If you want to tidy up a
program which contains different gaps, type in:

RENUMEER

Press RETURMN and then list the program. This renumbers
the lines in your program and of course means that you can
add some more lines in between again!

NEW

Sometimes you may want to get rid of a whole program,
To do this you type in the BASIC word NEW and press
the RETURN key. NEW removes the program from your
Commodore 16's memory. Now vou can type in a new
program.

(i R T
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Planning

Screen Displays /.,

One way to improve displays is to clear the screen before
the program runs, by putting in the SHIFT/CLEAR
instruction at the beginning of your program.

To do this type in:
10 PRINT "

Now press the SHIFT and CLEAR HOME keys at the
same time. This prints the heart shaped control code which
clears the screen. Line 10 should now look like this:

10 PRINT ".d

You will see this line at the beginning of many programs so
make sure that vou understand what it looks like and what
it does.

Don't confuse the SHIFT/CLEAR HOME control code
with the graphics shape on key 5.

MNow type in this program, which as vou can see uses that
SHIFT/CLEAR HOME sign at line 1(:

10 PRINT "J"

20 PRINT:PRINT

IO PRINT V58555500 00 0 0000 0060060600000
T T TS T T

A0 PRINTIPRIHT:FRINT FRINT

S50 PRINT DISPLAY FROGRAM"

&0 PRIMNT

70 PRIMT ™ BY"

80 PRINT

90 PRINT * COMMODDRE 16"

100 PRINT:PRINT:PRINT:zPRINT

110 PRINT "####aisissstssspisiisissssssy
T

Remember to press RETURN before going on to a new
line. To print the spaces press the SPACE BAR.

¥
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Now RUN the program. If you would like 1o experiment
with the spacing to make your screen display look neat, list
the program and change the lines you want to rewrite. You
can type in any graphics shapes you want at lines 30 and
110, to decorate the top and bottom of the screen display.

On some lines yvou will see the word PRINT on its own
without any instructions. This leaves a blank linc on the
screen and helps to space oul any words or messages you
use,

At line 90, where it says COMMODORE 16, why not put
your own name”

You could change this program in all sorts of ways, 10
make a title page for a program or just a friendly greeting
for a friend.

HAPPY BIRTHDAY
HUH
FROH ANTHORY

Wﬁmﬂmﬂw
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To get back to the normal
screen colours and your
program listing, press
RUN STOP and RESET
at the same time. Don't
warry about what appears
on the screen, just type in
X, press RETURN and
then LIST the program as
normal.

Adding colour

Screen displays look even better in colour. The
Commaodore 16 offers vou 16 different main colours, Each
can be in any of eight shades, so altogether you have a
chomee of 128 colours.

These can be used in a number of ways. You can have:

1. A coloured frame or border for yvour displays.

2. A coloured background inside the border.

3. Coloured letters or shapes printed on the screen.
COLOR

To get these effects you use the instruction COLOR. (Note

the American spelling here.) This may be followed by
three numbers.

To change the colour of the border use the instruction
COLOR 4, followed by a comma and then any number
from 1 to 16. Try putting this in:

COLOR 4,1
Press RETURN. Your border has changed to black. Try
changing the colour of your border again. Remember to
put that comma in.
To change the colour of your background, type in the
instruction COLOR 0 followed by any number from 1 to
6. Type this in:

COLOR O,&
Press RETURN and vour background turns to green
Try some more combinations of background and border

colours. If you get confused, just press the RESET button.
This restores the normal screen display colours.

e e o e Py ey et L SRR ol e e e A g s S T e
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Each colour has its own code number. The table below lists
what these are.

I 2
| BLACK @ ORANGE

2 WHITE 10 BROWN

3 RED Il YELLOW-GREEN
4 CYAN 12 PINK

5 PURPLE 13 BLUE-GREEN

i GREEN 14 LIGHT BLUE

7 BLUE 15 DARK GREEN

3 YELLOW 16 LIGHT GREEN

Coloured words and shapes

You can alter the colour of any words or shapes printed on
the screen too. To do this, use the instruction COLOR |
followed by the code number of the colour you want. For
instance COLOR 1.3 will give you red letters.

When you try these out, they can be oo pale and difficult
to see. If you want to return 1o black letters, just press the
CTRL key and key 1. This changes the cursor to black

Again.

If you want to use more than one colour for the words in
vour programs, don’t forget the colour codes.

Light and dark

You can change the shade of any of the colours you use.
S0 far you have only used the brightest shade for cach
colour. If vou put a third number after the instruction
COLOR vou can choose the shade too. Each shade has its
own code number ranging from 0, the darkest, to 7, the
lightest.

Type this in:
COLOR 4,7

Press RETURN and you have a light blue border.
However, now type this in:

COLOR 4,7,0

Press RETURN and you can see the difference. You can
change the shade of any colour used for the border,
background and words or shapes printed on your screen.
Try a few changes now.




Lucky Dip

Here are some p
worry if you don

have fun. This is

10
20
I0
40
S0
&0
7O
80
Qo
100
110
120
130
140
150
1460

rograms for you to Lype n and try. Don't
) ¥

¢ understand cverything in them, Just

the program for the picture below

SONCLR

XE=39:Y¥=22

COLOR 4,1:COLOR ©,1
FOR XS=0 TO 20

FOR B=X5 TD XE
S=IMT(RND (1) #4}+3
C=INT (RMD (1) #15)+2
COLOR 1,C,5

PRINT CHR# (1813
CHAR 1,B,Y,CHR$ (160}
NEXT B
¥E=XE-1:¥=¥—1

MEXT XS

BETKEY A%

SENCLR: COLDOR 4,2
COLOR ©,2:COLOR 1,1

"MORFAXR"

When vou RUN this
OO rAm, You worn 1 5
rd READY on the
Thiz is because of
40 1o 160, To end
umi and clear the

the w




Mow try this one. Make sure you type it in correctly. If vou
don’t, your Commodore 16 will soon let you know,

10 GRAPHIC 3,1

20 VOL B

30 COLOR ©,1:COLOR 4,1
40 FOR X=0 TO 140 STEP S
S50 C=INT(RND(1}%15)+2
B=INT (RND (1) #4}+3
COLOR 1,C,E

DRAW 1,X,0 TO 1&0=X,200
SOUND 1,X#5,5

MEXT X

FOR ¥Y=0 TO 200 STEP 5
C=INT(RND{1} %15} +2
B=INT (RMD (1) #4)+3
COLOR 1,C,B

DRAW 1,0,Y TO 140,200-Y
SOUND 1,Y#5,5

MEXT ¥

GETKEY A$

GRAPHIC ©

COLOR 4,7: COLOR 0,2
COLOR 1,1



This program shows how using shades with colour can
make a very attractive and eye-cate

The program takes gui long ti

screen display \mp changing and vou want to clear the
sereen, press any key.

COLOR 4,15,0:COLOR 0,15,0
SCHCLR

FOR TURN=1 TO 100
X=IMNT{(RND (1) =32}
Y=INT(RND(1)#17)
C=INT(RND(1)#15)+2
HT=INT(RND (1) #4)+3
A%=CHR# (18)+CHR% (140}
FOR D=Y TO Y+HT
COL=0

FOR L=X TO X+7

CoLor 1,C,COL

CHAR 1,L,D,A%,1
COL=COL+1

MEXT L

MEXT D

MEXT TLURM

GETKEY A¥

COLOR 4,2:COLOR ©,2
COLOR 1,1:SCMCLR







-

Inside Your Computer |

Inside your computer are & numbe
circuit board. While it is working
sending electronic signals 1o and

r of chips monniedona. - o
, your computer is busy

from these chips. These ' *MORFAX® (1
signals travel along the metal tracks printed on the board. :
i - : | Muchine code runs faster
Each set of chips has a particular job to do.

than BASIC! Most arcade

| gamesare programmed in
The most important chip is the CPU {Central Processing machine code 10 take

Unit). It is the ‘general manager’ of the computer and melvACRE f hIx,
controls all the other chips. The CPU for your Commodore |
16 is spmetimes called the TED chip. The TED chip also |
handles graphics and sound effects. =

When it is at work your computer does not use BASIC. It

uses a special language known as MACHINE CODE. You

can write programs in machine code. But it is very Inside the computer:
complicated, so mosl people use BASIC. o)

x chip
The ROM chips translate the BASIC words you type in

2, 3, 4. The ROM chips
into machine code so that your computer understands

5, 6. The FAM chi
them. (ROM stands for Read Only Memory.) 8. The RAM EYES
" eza o0 Tn SFF15
az B0 ;: FF Lo wso@
. @348 o0 o %J“
- BsAS L 0T STR eacca %
@3af ap CB ac TR e
* '3:‘; gn =98 eo 51::‘ “-Eg.e,?’-
a3 ap 58 oE ¥ gar28 "
e SR
e
azua (=] CFH e o=
a5 Ea B BHE FazaR
1E:-av:ii: ol ES e
oase 12 apc el
g9 o1 Fa348
e T
paga 9P oRE
* paen o®
Thia machine code routine puts
characters on the sereen and changes
them very quickly.
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The memory store

The programs that you feed into your Commodore 16 are
stored in the RAM chips. RAM stands for Random Access
Memory, The RAM chips store your programs only while
the computer is switched on,

Programs take up space in the RAM, The longer and more
complicated the program, the more space they take up.

The amount of space available to store progams is
measured in kilobytes or K. One kilobyte of memory can
store about five hundred BASIC words and instructions,
This may sound like a lot but long programs can and often
do fill nearly all the memory storage space in RAM.

Because of this, it is most important that programs don’t
take up unnecessary space in the computer’'s memory. One
reason why BASIC is more like a code than a language
(such as English or French). is to save memory space.

Short programs like the ones in this book aren’t likely to
fill the memory space of your Commodore 16. All the
same. saving memory space is an important part of BASIC
programming. As you will see, it can save typing time too.

\ 15;%1 NO|Ti280445
FICB O 251785-0r) REVAR: 44

““"i.* eie
**‘-.. COMMODORE 18D 1984

"MORFAX®

A kilobyte (K) is made up
of one thousand and
twenty-four BYTES. A
byte is & hinary number
made of eight BITS (1) or
1) eg 1100101, The
Commaodore 16 has 16K of
memory. Some of this is
used by the computer,

leaving 12277 bytes (just
under 12K) free for
pProgram storage.
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Variables

LET A stand for . . .

Some numbers and words may be used more than once ina
program. But you don't always need 1o type the same
information in over and over again. Instead you can store
it with the BASIC word LET.

To see how this works, type in:

10 LET A=9.872

What you have done here is call the number 9.872 by the
name “A', Your Commodore 16 now stores this number in
its memory as A. Every time you want to use 9.872 now,
don’t say 9.872, just say A. Add this next line:

20 PRINT A

and RUN the program to see how this works. You can use
A as often as you like. Now add these lines:

30 PRINT A+A
40 PRINT A#A
50 FPRINT A®10

and RUN the program. Typing A is casier than typing out
the number 9.872. Although the number 9.872 is used six
times in this program, it is only stored once in your
Commodore 16% memory. This helps to save memory
space.

i e

EElw

: More variable names

The letter A was used to stand for 9.872 in the last
program. You can use any letter of the alphabet that you
like, as long as you say what number it stands for at the
beginning of your program.




a

You can also use more than one lener at a time. Type in:

e il -
10 LET Z=2.25 sl £
20 LET Y=7.575 4
30 PRINT Z
30 PRINT Y

S0 PRINT I+Y

and run it. Here again, why not add some lines of your
own using Z and Y7

The letters that take the place of the numbers in vour
programs are called VARIABLES. Z and Y are examples
ol VARIABLE NAMES,

The word “variable” means something which can be
changed. Look at that last program which you typed in.
Change the first two lines like this:

10 LET ZI=5000
20 LET Y=235&

Now when you run your program, your Commaodore 16
stores different numbers as £ and Y. You don't need 1o
change the rest of the program to get a different result.
This makes variables very useful.

Longer variable names

Letters like A and B or X and Y don’t mean very much on
their own. It helps to use longer names that describe what
the variahle stands for. When vou read your listings. you
should then be able to see what each variable stands for,

This next program shows vou how 1o use longer variable
names. [t works out how many hours there are in two
weeks, The number of days is multiplied by the number of
hours in each day. Tyvpe in:

10 LET DAYS=14
20 LET HOURS=24
30 PRINT DAYS#*HOURS

Run the program.




"MORFAX®

When your Commaodore 16 looks at variable names, it only
checks the first two letters in each. You must make sure that the
first tway leners used ina variable are not the same as the frst two
letters of any other variable in vour pr(r}__mm for example, you
should not use both MILES and MINUTES

Microshopping

The program below adds up a list of groceries. The
variables storethe price of each item. Type it in and RUN
it:

10 LET PAPERS=14&
20 LET COMICS=32
30 LET PENCILS=40
4 PRINT PAPERS+COMICS+PENCILS

The screen display for this program is not very ‘friendly’. It
b T T just prints a number. Add the following lines and see the
::.j H ,.:m Fenermen improvement:

5 PRINT "SHOPFING LIST": PRINT
15 PRINT "PAFERS " ,PAFPERS
25 PRINT "COMICS *,COMICS
33 PRINT “PENCILS ",PENCILS
40 PRINT: PRINT PAPERS+COMICS+PEMCILS:
" PENCE"

The number of hours in the day stays the same, but the
price of goods can change. Here it is helpful to be able 1o
change numbers stored as variables, without changing the
rest of the program. Only the numbers need to be changed
when the prices change. The rest of the program can stay
the same.

Storing words

Variables can be used to store words, sentences, or just
parts of words, using the BASIC word LET. Type in:

10 LET W#="COMMODORE 1&5*
20 PRINT W#

4
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Ruit the program. That dollar sign (3) alter the variable
name is very important, It tells vour computer that you
want 1o store words or strings, Words or strings to be
stored as variables must also be put in quotation marks, or
vour Commaodore 16 will tell you that you've made a

* SynLax error.

Mow that it is stored in the memory, every time you wanl
o use the words COMMODORE 16, don't say
COMMODORE 16, sav WE! Add these lines to vour
program now 1o see this working:

20 PRINT "I AM PROGRAMMING MY “;W$ i Tm* |-§:'aﬁ i T e
30 PRINT “THE "“3W$;"HAS A 16K MEMORY" o wb?
40 PRINT "I AM LEARNING HOW TO PROGRAM

HY "l

Longer variable names can also be used with words. They
help to describe the kind of information stored. For
cxample, type in:

S S T
10 LET NAME$=" MIKE ROE"
20 LET ADDRESS#="1& Kk MEMORY LAME"
30 LET PLACE#="CHIPPENHAM"
40 PRINT "MY NAME I5 “j;HAMES
50 PRINT "1 LIVE AT ":ADDRESE#®
&0 PRINT "MY HOME TOWN [5 “;FPLACE®

and Tun the pogram.

*MORFEAX"

| gy » Lol
'~‘f|:r;x 1Eh lk|h‘ *"*H' 0 i e i

;.'.IIE 'l:"u""nmi M

Lt . Your eomputer will not
wecepl BASIC words s
varisbies, Yoa eptnot fos
instice siy LET RUMN=1
of LET GOTOR="HI"




Editing Programs

When you want to change a line you can type in a
completely new version, or vou can EDIT the line already
there. Type in:

10 PRINT "I AM 12 YEARS OLD"
20 PRINT "MY MNAME IS5 COMMODORE"

Press the key marked 7. The cursor moves up one ling.

Do this again so that the cursor is on line 10. Now press

the kev marked —. This moves the cursor along the line.
To move the cursor backwards, press the key marked «.
When the cursor is over the 2, type in 3.

Press the RETURN key so that the cursor moves to the
next line in your progam. Now press the key marked |
until it is clear of the rest of the program lines. List your
program and you will find that it has the ‘edited’ version of
line 10,

MNow move the cursor up to line 20 and move it along the
lime until it is in between the words 15 and
COMMODORE. Press the SHIFT and INST DEL keys.
Do this four times. This opens up a space in your line.

Press the SPACE BAR once, then type in the word THE.
Your line should now read:

20 PRINT "MY NAME IS5 THE COMMODORE"

36
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When vou press RETURN
after editing, you may see
the message:

70UT OF
DATA ERROR.

Dan't worry abour this, i
won't affect your
PrOErams.,




Press RETURN again, move the cursor clear of the rest of
the program and list it. You now have a new version of line

If you have to type in a line with the same instructions as
one that you've already typed in, move the cursor up to
that line. Type in a new line number, press RETURN and
move the cursor clear. This copies the old line and gives it
a new line number.

kit LOO pS

So far vou have only used variables to stand for one
number at a time, However, vou can also make a variable
stand for several different numbers in one program.

The program below shows you how a variable can stand for
the numbers 1 to 10, Type in the program and ran it: {

10 FOR A=1 TO 10
20 PRINT A
30 MEXT A

The program prints the numbers 1 wo 10, In this program
then, the variable A stands FOR the numbers 1 1o 10, Now
change line 10 to this:

(‘ 18 FOR A =170 1 10 FOR A=1 TO 20
Run the program. Now A stands FOR the numbers 1 TO

20, This is called a LOOP, Your Commodore 16 begins by

printing A as 1. This is the first value of A shown at line

10, It prints this value, then moves to line 30 which says

_y MEXT A. This tells it to take the MEXT value of A, so it

. returns to line 10 to see what this is. In this program it is 2,

the ‘next” number after 1. The program keeps on going

round and round like this until A is equal o 20, the last

number mentioned at line 10.

( E=E

3 NEXT A

a7
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FOR . .. NEXT loops

Recause this kind of loop uses the BASIC words FOR and
NEXT. it is known as a FOR . . . NEXT loop. You cannot
use the word FOR unless it is followed by the word NEXT
later on in your program. FOR . . . NEXT loops have
TANY USCSE.

STEP
You can use a FOR . . NEXT loop o count up in steps.
using the word STEP. Type in:

10 FOR A=S TO S0 STEF S5

20 PRINT A
30 NEXT A

Run the program now, A now goes from 5 o 50 in steps of
5.

45
10

Another way of using STEP is to go up in steps of less than
ome, that is, in fractions. Type in:

U 4474 1 * e 3
st 10 FOR A=0 TO 5 STEF .5
- 20 PRINT A

30 MEXT A

i

3
H
4
S

Run the program and you will see that your program now
prints A not just as whole numbers, but as decimals too.

STEP can also help you to count down as well as up. To do
this vou need to use a minus sign after STEP and start your
loop with the highest number first. Try this to see how it
wirks:

10 FOR A=20 TO 1 STEFP =1

20 PRINT A

30 NEXT A
Have a go at changing the loop yoursell now, using STEP
with different numbers.

Lad
oo

il_
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Doing your tables

FOR . . . NEXT loops can print out tables very quickly.
This next program uses a loop to print out the 9 times
table.

Instead of just printing out the numbers on their own,
which looks rather dull, the program uses PRINT with
words and symbols. This makes the screen display clearer
and more informative. Type in:

10 SCMCLR

20 LET NU=%

30 PRINT "THE":;MNU:; “TIMES TABLE®
40 PRIMT

S50 FOR N=1 TO 12

&0 PRINT MU;"#"iHN; “=";NU*N

70 NEXT N

This is quite good fun but it does not really test your
Commodore 16 to the full. The 9 times table is really
rather easy. How well do you know the 32.8752 times
table? Why not get your Commodore 16 to do it for you?
Just change the 9 at line 20 and put 32.8752 instead. You'll
be surprised at how quickly you get the answers!

Don't get rid of this program yet. Now we're going (o
make your Commodore 16 work even harder!

Scrolling and pausing

The programs that you've writien so far have only taken up
a4 small amount of the sereen display space. Change ling 50
tor this:

S50 FOR M=1 TO &0

Run the program and see just how quickly your
Commodore 16 can work. Unfortunately it moves almost
1o quickly. Once the screen has filled up with
infarmation. it starts to SCROLL, ic the display rolls up
and off the top of vour screen.

To stop this happening, press the RUN STOP key. This
stops the program running and lets you see what 15 on the
sereen at the time. To continue with the program type in
the command CONT (for Continue) and press RETURN.

39
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MORFAX® |

A FOR . .. NEXT loop
which docs rothing can be |
used 10 slow down the
sereen display. Pul one n |
at line 35 like this:

3% FOR X=1 TO
500: NEXT X

and run the program again |
1o see how it is affected. |

Words and patterns ;

Loops can be used with words too. They can tell your
Commodore 16 1o print a word a certain aumber of
times. Try this:

10 LET W$="COMMODORE 1&"
5o FOR L=1 TO BO

0 PRINT W$;3

40 NEXT L

This makes a pattern across the screen. Why not add some
colour to this program, OF use your own name Lo see whal

kind of pattern that makes? You can spend hours playing

with this kind of loop.

pORE 16COHHODDRE i6COHBUDD
16COHHODDRE 16COHNODDRE 1
OHHMODDRE 16CONHODDRE 16CLOH
DODRE 16COHHODDRE 1i6COHHMODD
16COHHODDRE 16COHHODDRE 1
OHHODODRE i6COHHODDRE i6COH
DDRE 16 COHHODDRE 16 COHHODD
16COHHODORE §6COHHODORE 1 |
OHHODODRE 1ECOHHODORE 41G6CLOH
DDRE i16COHHODDRE 1i6C0HHODD
16COHNODDRE 16COHNNODDRE 1
OHMODODRE LECONHODDRE AGCOH
DORE i16COHHODODRE 1i6C0HHODD
16COHHODDRE 16COHHODDRE 1
OHHODDRE 16COHNODDRE 16E£0H
DDRE i6COHHODDRE 16COHHKODD
16COHHODODRE 16COHHODDRE 1
OMHODDRE 1ECOHMODDRE 16COH
'DDRE 16COHMODORE 16 COHHODD
iL%%EDHHDDBEE 16COHMMODDORE 1

| Patterns can also be made using GRAPHICS SHAPLES

instead of letters, like this:

10 SCNCLR

20 COLDR 4,15,1

30 COLDR ©,15,1:1COLOR 1,8,7
40 WE="® % F o +"

50 FOR N=1 TO 200

60 PRINT W3

70 NEXT

| Run the program.

e ———




Can you see any difference between this program and the
last one? To save space and time you can leave out the
word LET from your programs.

Try this with a different number of symbols strung together
at line 40, What happens when vou use an odd number
instead of an cven number?

"MORFAX"
To the right of your keyboard are four large keys known as e
FUNCTION KEYS.

Try pressing the SHIFT key and at the same time the key markesd
| 3 This has the same effect as typing in RUN and pressing
| RETURN.
pow do the same but press SHIFT and the key marked HELP.
This has the same cffect as typing in LIST and then pressing
| RETURN.

Pressing SHIFT and 11 clears the screen.

MORFAX®

That HELP key can be
very useful, if your
Program contains i syntax
error and you ¢an't scem
to find it. Just press the
HELP key, and the ling
with the mistake will fAash
on and off!
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Chance

So far you've chosen all the numbers in your programs.
Using the BASIC word RND you can let your Commodore
16 pick the numbers. RND stands for random. Random
means ‘by chance’, Let's see how this works. Type in:

10 PRIMT RMDC1)

and run the program.
Your Commodore 16 will pick at random a number

between 0 and 1. This means that it will be a very long
decimal fraction.

Now change line 10 like this:
10 PRINT 100#RND (1}

and run this program a few times. Each time you will see a
number from 0 to 100, chosen at random.

Now change line 10 to this:
10 PRINT INT(100#RND(1))

{Make surc you put the brackets in the right place!)

Run the program a few times, Can you see what the word
INT does? It rounds the numbers down so that only whole
numbers get printed.

To print out a column of random whole numbers, add
these lines Lo your program:

5 FOR R=1 TO 20
20 MEXT
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Random colours

You can use RND to display colours at random. The next
program shows you how this can be done. It chooses, at
random. the colour and shade of the shape being printed.

Line 40} chooses a number between 0 and 16, This will

choose the colour of the shape. At the end of this line you
will see that 1 has been added. Since INT rounds numbers
down it is possible to end with (1 as your colour, so we add
one just in case. Line 50 sets the shade of the colour to be
any number between 0 and 7. Type in:

10 SCNCLR

20 COLOR 4,1:COLOR 0,1
30 FOR N=1 TO 1000

40 C=INT{1&%RND (1) )+1
50 S=INT(B*RND(1}}

&0 COLOR 1,C,S

70 PRINT "®@";

80 NEXT

Run the program.
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SOUND 1,300,560

You should hear a note plaved for a second. The
Commodore 16 plays sound through the loudspeaker of
your television. If you can’t hear anything, check the
volume control.

The first number following the word SOUND tells the
computer what “voice” or “channel’ 1o use. The second
number refers to the note itself. The third number tells the
computer how long the note should be played for.

Your Commodore 16 can be used to play music and create
sound effects. To do this you use the BASIC word
SOUND. Just as each colour has its own code number, so
do notes, and sounds.
The first thing to do is to set the volume or loudness of the i
sounds to be played. Type in:
VoL 8
Now type in:

Try typing this in now:

H SR

i ST T Y

PAEY.

SOUND E, 500,500

The effect is quite different. The 3 here stands for the
‘noise” channel. This i1s very useful for games and sound
effects.

Loopy sounds
Using loops with SOUND can create some interesting
effects. Try this program:

10 voL B

20 FOR N=0 TO 1015
30 SOUMD 1,MN,.5
40 MEXT

When you've run this a few times, change line 20 1o this:

20 FOR N=Q TO 10135 STEP 5




Up and down
You can make your sounds go down by using a minus loop.
Try this, it sounds like a rocket taking off;

10 vaL a8

20 FOR N=10Q15 TO O STEP-S
30 SOUND 3,N,2

40 MEXT N

-lllli_lli- B oRTiEs

Now add these lines:

50 FOR N=0O TO 1015 STEF 10
&0 SOUND 3,N,1
70 NEXT N

As you can hear, loops can be used to help produce some
startling sound effects.

Looping the loop

Putting one loop inside another will play a particular sound
effect several times over. This next program could be one
of those laser blasters!

10 VoL B8

20 FOR B=1 TO S

30 FOR N=1015 TO O STEP-15
40 SOUND 1,NM,.S

S50 MEXT M

&0 NEXT B

Random sounds
Using RND with SOUND is also fun. Try this:

10 vOL 8

20 FOR N=1 TO 200

30 T=INT{1O1S=RND(1) )
40 SOUND 1,T7,5

SO MNEXT N

To hear a noise like a swarm of bees, just change the 1015
here to 115!
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Drawing

You can draw shapes and patterns with your Commodore
16. Start with simple lines and shapes. and you will soon
learn how to produce striking resulls,

When you draw pictures with your Commodore 16, the
screen display is divided up like a grid or sheet of graph
paper. You have a choice of five types of screen display,
known as GRAPHICS MODES. For the moment we will
use MODE 4. In Mode 4 the screen display grid measures
160 by 160 squares. Each point or PIXEL on that grid has
a set of numbers or co-ordinates.

When you give the co-ordinates for cach pixel you count
the squares across from the left first and give that number.
Then you count the squares down from the top, and give
that number next.

In the diagram, Point A is 100 squares along and 20
squares down, Point B is 80 squares along and 50 squares
down. The co-ordinates of A are 100,20, The co-ordinates
of B are 80,50

‘MORFANX®

Each point or dot on the
screen is called a PIXEL,

In computing and maths,
the squares going scross
are suid to be on the X
axis. Those going down are
on the Y axis.
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GRAPHIC
Before vou can use Mode 4 vou need to type in:

10 GRAPHIC 4,1

The 4 stands for the !m}fjc you are using, the 1 clears the 13 SN
screen before your picture is drawn. imer

 Drawing points

To draw a small point on the screen vou use the BASIC
word DRAW. This is followed by three numbers. The first
number says whether you want the point to be scen or not.
If vou do then vou use the number 1. The second and third
numbers are the co-ordinates of that point, To draw a
point in the middle of the screen, add this line:

20 DRAW 1,80,80

Run the program. Now try drawing some more points, all
over the screen,

GRAPHIC 0
When you list the program, something odd happens,
Instead of using all the screen space, the program only lists
on the bottom four lines of the screen. The rest of the

\ sereen is still wsed for the graphics display. IF you want to

| list the program in the normal way, type in the instruction:

GRAPHIC O
and press RETURN.
| Drawing lines

To draw a ling between two points, you also use DRAW.
| This is followed by the co-ordinates of the first point, the

word TO and then the co-ordinates of the second point.

To see how this works, change line 20 1o this:

20 DRAW 1,0,80 TO 159,80

Notice that you only need two numbers after the word TO
here. Have a go now at drawing some lines of vour own,

| -1?
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Loopy lines |
Just as you used loops to make sounds, you can also use
them to draw pictures. In this next program a loop is used

to alter the Y co-ordinate lor each line drawn so that the |
sereen fills with lines. Tvpe in:

10 GRAPHIC 4,1

20 FOR ¥=0 TO 140 STEP S
30 DRAW 1,0,Y TO 159,¥
40 MEXT

Fi= e — e —]
MOREFAX"

Run the program. You can add colour to graphics
programs in the usual way. For instance, add this line Lo
In some modes, part of the the last program:
screen s reserved for
graphics only {or tex1 15 COLOR ©,7,2:COLOR 1,8
only). This area 15 then |
called a “WINDOW", o : X . i
Try changing this program to draw vertical lines across the
| screen,

"MORFAX®

To drvw very detailed
pictures, the squares which
make up the display grid
have 1o be very small; so
do the pixels, The
computer i then said to
have “high resolution

1l graphics”. With “bow
resolution graphics’, vou
cannoi produce such fine [ :
I detail Loops can be used to draw all sorts of lines and patterns,
: | In this next program the loop is used to set the start and
You can buy a special end points of the line it draws. As vou will see it produces

device called a LIGH']
FEM. With this you can
draw directly on to your

a rather attractive and colourful result.

VDU sereen. Your 10 GRAPHIC 4,1
i computer then stores that 20 COLOR 4,1: COLOR ©,1
il picture in il Memory. 30 COLOR 1,3,3
| ! 40 FOR X=0 TO 1560 STEF 4
| | S50 DRAW 1,X,0 TO 160-X,15%
&0 NEXT X

48



CIRCLE

There is a way to draw circles using DRAW, but it is very
complicated. Luckily there is an easier way. You use the

word CIRCLE.

Like DRAW, CIRCLE has to be followed by severa
numbers. Type these lines in:

10 GRAPHIC 4,1: COLOR 1,1
20 CIRCLE 1,80,80,35

Run the program. The first number aftier CIRCLE draws
the circle so that it can be seen. The next two numb
refer to the co-ordinates for the centre of the circle, T
last number tells the computer what the circle’s radius will

5

he
be.

CIRCLE can be used with loops and colour too. Try this
program:

10 GRAPHIC 4,1

20 COLOR 0,14

30 COLOR 1,7,3

40 FOR R=3 TO 3& STEP 3
50 CIRCLE 1,80,80,R

&0 MEXT

& ..f- Jf__u‘- o
Al
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Drawing a box

The word BOX is used for drawing boxes. Type in these
lines:

10 BRAPHIC 4,1:COLOR 1,1
20 BOX 1,45,30,110,130

Run the program. The first number following BOX draws
the box so that it can be seen. The next two numbers are
the co-ordinates for the top left hand corner of the box.
The last two numbers are the co-ordinates for the bottom
right hand corner,

Angles
You can draw the box at an angle by adding another
number to line 20 like this:

20 BOX 1,45,30,110,130,45

Run the program. If you change the size of the angle by
putting it in a loop you will produce an interesting picture.
Type in:

10 GRAPHIC 4,1:COLOR 1,1
20 FOR A=0 TO 3&0 STEP 20
30 BOX 1,4%,30,110,130,4
40 NEXT




Loading and Saving

You don't need to type your programs in every time you
want to use them. Instead yvou can record or SAVE them
on cassette tape, then feed or LOAD them back in each
time. Use the cassette unit that is supplied with the
Commodore 16 and a blank cassette tape.

Saving programs

Connect the cassette unit to your computer. Plug the lead
into the socket marked CASSETTE, at the back of the
computer. The cassette unit does not need a separate
power lead,

Type in a short program now, any of the ones in this book
will do. Put a tape in your cassette unit, Make sure that it
is wound past the leader tape at the beginning of the
cassette, You now have to tell your Commodore 16 that
you want to save or record the program. So, type in on a
separate line:

SAVE "PRDGRAM1"

n
-

NAMING®
PROGRAMS

You have 10 give your
programs a name. This
helps you to find them on
the tape when you want to
use them again. Try not to
mve the same name 1o two
programs, This can be
confusing.




We have called the program PROGRAM] in this case, but
you could give it a name of your own which deseribes it
Press RETURM. You will see this message on the screen:

PRESS FPLAY &% RECORD ON TAFE

Press the RECORD and PLAY buttons on your cassetie
unit. The screen will go blank for a while (the time it takes
will depend on the length of the program),

When the program has been saved, you will see this
message OnN YOUr screen:

SAVING PROGRAM1
READY

This means that your program has been saved, ie recorded
successfully. The tape will have stopped automatically bu
it is a good idea now to press the STOP button on your
cassette unit.

Loading programs

When you want to use a program that you've saved on tape
you have to LOAD it in. Put the tape in the cassette unit,
Remember 1o rewind it. Now type in:

LOAD "PROGRAML"

Remember 1o put the name of your program inside
quotation marks, You will see the message:

FRESS FLAY OM TAFE

Press the PLAY button on your cassette unit. The screen
will 2o blank for a while, then you will see this message:

Searching for PROGRAMI1
FOUND PROGRAML

Press the Commodore key on your kevboard. The screen
will again go blank, after which you will see another
message which says:

LOADING
READY

This means that the program has loaded. Press the STOP
button on your cassette unit, You can now run your
program in the usual way.
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If vou want to load in a program which is in the middie of 2
‘MORFAX® | tape, and vou have rewound your tape back to the
beginning, your compulier looks at the name of each

|| *fheq posuatye B peosmmn program in turn. If the name it finds is not the program

on tape, your computer

transkites all the words in vou want, you need not worry. I?un I press any kr:}-\_tu
VOUT PROEEAm into o seres buttons, After a short pause it will carry on automatically,
of electronic pulses. These Iu-uking for the next program on the tape until it finds the

prosduce a sSirange moisc,
which you can hear if vou
try playing one of your

one Yol want,

tapes on a normal tape [ To list all of the programs on a particular tape, just type in
recosder. Decause | | LOAD * followed by a program name you know is not on
j:ln'l!;r.;ll'l'lﬁ can e lurncd | e - E N ¥ - X S T “|!
nto sounds, computer | the tape. As your computer l"""""'i?_" through the tapc you I
programs can be see the name of each program printed on the screen.

transmitted m the same
wiry as radio programmes
or phone calls. It s now

possible o link a |

telephone to your |

computer 0 that a

|1n1|_:-riJ|I| can be “phoned’ | A prﬂgram tO Save
through directly into vour

compuier’s memony Here is a program for you to type in and save, Can you

| ouess what it does?

10 GRAPHIC 3,1
20 COLOR 4,13,0: COLOR 0,13,0
30 COLOR 1,9.4
40 BOX 1,5,5,25,190
50 PAINT 1,10,10
&0 BOX 1,%0,5,70,1%0
70 PAINT 1,55,10
g0 BOX 1,25,80,50,100
%0 PAINT 1,35,90
100 BOX 1,80,5,100,150
110 PAINT 1,50,10
120 DRAW 1,120,5 TO 150,5
130 DRAW 1 TO 135,135
140 DRAW 1 TO 120,5
150 PAINT 1,130,10
140 CIRCLE 1,135,145,12
170 PAINT 1,135,145
180 GETEEY A#¥
190 GRAPHIC ©
200 COLOR 4,7:COLOR O,2
210 COLOR 1,1




Putting In
Information

You don't need to be a computer programmer to be able
to use a computer. People use computers all the time.
They may never see the programs that they use, nor do
they need to do so. When you play a computer game you
probably won't see the program for it and even if you do,
you don’t have to understand it. This is because computers
let you feed information into them directly,
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INPUT

You can do this using the BASIC word INPUT, You need
not then go to the trouble of listing and changing your
programs. Let's look at how to use INPUT. Type in:

10 PRINT "GIVE ME A NUMBER"

20 INPUT A
30 PRIMT "¥OU TYFED IN";A

Mow run the program. You will see the question printed
and, on the next line. a question mark. This is the
Commodore 16°s way of teling you that it wanis you 1o put
in or INPUT information. Tvpe in your answer, press
RETURN and the computer will tell vou what number vou
tvped in.

Your answer 15 stored in the computer’s memory as the
variable A, so the computer can now use that information. T Bl
Run the program a few times, Each time, put in a differem
answer 1o see what happens.

All sorts of information can be INPUT and used in your
program. This next program is called 20017, Type it in and
run it bo see why:

10 SCNCLR

20 PRINT "WHAT YEAR WERE YOU BORMN IM 7"

30 INFUT YEAR
40 PRINT "IN 2001 YOU WILL BE";Z2001-YEARR

Changing loops

You can use INPUT to control the size of a loop. This
means you can ask your Commodore 16 to do something
however many times you choose. Type in this next
program to see how this works:

10 SCNCLR

20 PRINT "HOW MAMY FPRIMTIMGS 7"

30 INFUT M

40 FOR X=1 TO M

50 PRINT "COMMODDORE 1& RULES OK™;

&0 MEXT X

Mow run the program, Don’t forget 1o press RETURN
after you've typed in your number. Your message will be
printed as many times as you choose, Why not change the
message at line 507
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This next program is a morg serious use of INPUT. You
ask your Commaodore 16 to print out the multiplication
- table of any number you choose. The number is stored as
- the variable NUM. Type in:
: 10 SCNCLR
| 20 PRINT "CHOOSE A& MUMBER™
30 INFUT NUM
40 SCNCLR
50 PRINT "THE";NUM; "TIMES TABLE"
. &0 FPHINT
70 FOR T=1 TO 12
BO PRINT NUM; "#"3T; =" NUMST
S0 MEXT

Run the program, type in your number and then press
RETURMN. The program will print out the multiplication
table for your number,

=
=
H
:

Putting in words

i You can also INPUT words and strings. This is almost

exactly the same as INPUTTING numbers except that you

have to remember to use the 5 sign after the variable

name. Try this now;

10 SCNCLR

20 PRINT "HELLO, WHD ARE YOu 7"

30 INPUT NAMES
40 SCNCLR

50 PRINT "HELLDO ";NAMEF

Run the program, type in vour name and press RETURN.
Of course your Commaodore 16 hasn't really recognized

: MORFAN®

You can use INPUT on its own without FRINT, To do this, type in:

10 INPUT “WHO ARE YOU "j;NAMES
‘ . 20 SCNCLR

30 PRINT "HELLO "j3MAMES
| This saves memaory space ancd is easier o bype m.

R\
Q-
¢

bty

vou, If you were (o type in any name, even numbers, the
program would still say Hello.

These lines could be put at the start of any of the programs
you write. It will make them more USER FRIENDLY,

-




looks neat. Type in:

10 SCHNCLR

5l RARY MOEEL TRAMEL F

fta ZaE T F T i cn

¥ BB

Calculator programs

Thanks to INPUT you can write a program to do your cavr.
addition sums. When you run it, all you need to do is type
in the numbers you want added up.

Try to get the spacing right so that your screen display

20 PRINT "CAN I HAVE YOUR FIRST NUMBER

PLEASE 7% *MORFAX"
I0 IMFUT M1

40 PRINT "AND THE NEXT ONE THANE YOU." In this last program you
SO INFUT NZ duon’t really neced lines 20 i
&0 PRIMT Nij"+";N2;"="jN1l+N2 or 40, They !-nu.hc ths |
program easier for people i
- . - 10 pse and understand. !
Run the Program now. Press _IE.I:I URN after you've given '::I.':Ir;h:::k.l]d a;“'.'up o |
each number. Try it several times, then have a go a make your programs ‘
writing a program that adds three numbers together, USER FRIENDLY. ‘
I
|
I

Speedometer

This next program uses INPUT with multiplication. It tells
vou how far you would go in a certain time, at a particular
speed. Type in:

LRI WOME RMEC IR RILES PR peim

:...q Wi oAl FHERERGN,

"ad = 3 = OE

10 SCNCLR
20 PRINT “"DISTAMCE CALCULATOR":PRINT
30 PRINT "WHAT IS YOUR SPEED IM MILES PER

HOUR 7*

40 INFUT SFEED

S0 PRINT "HOW MANY HOURS TRAVEL?"

&0 INFUT NUM

TO PRINT "IN"jNUM; "HOURS AT"3;SPEED; "“MPH®
80 PRINMT "YOU WILL TRAVEL";SPEED#NUM;

"MILES"

"MORFAX*

What makes compaters so uscful is the speed with which they Gin
sort through information. Today, large mainirane computers arg
used by many organizations e store their records. Instead of
having to spend hours searching through shelves full of files, facts
and figures can be casily collected and checked using the power
of computers,
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Making Decisions

Computers can help us to make decisions and choices.
They can be programmed to find and select information,
and to respond to that information. Most of the important
work done by compulers involves making choices.

Can you think of the kinds of decision computers make?
Have you renewed your motor tax? Is there enough money
in the bank to pay the bills? Are there any seats on that
holiday flight to Bermuda?

When a computer makes a decision it checks through the
information stored in its memory. IF it finds the number or
words it is looking for, THEN it will carry out one set of
instructions. IF it doesn’t, THEMN it will carry out another
set of instructions.

Because of this, many programs contain not just one but
many sets of instructions. They become rather like road
maps showing all sorts of different routes and destinations.
Depending on the answers and responses vou give to the
computer, you may be given a number of different
answers.

Many computer programmers actually draw maps or
diagrams of the programs they write. These are known as
FLOW CHARTS. They help the programmer to plan
programs.
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To program your Commodore 16 to make decisions, you
use the BASIC words IF and THEMN. Let's look at a simple
decision program.

We shall program your Commodore 16 1o recognize a
name. [F it recognizes that name THEN it will say Hello,
Otherwise it will not say Hello. Type in the first part of the
program:

10 SCNCLR

20 INPUT "WHO GOES THERE *jNAMES

30 IF MAME$="COMMODORE" THEN PRINT
"HELLO "j;NAME#$

Run the program, Type in COMMODORE (in capitals) as
your answer, and the computer will say Hello to you.

IF...NOT o

Now let’s tell your Commodore 16 what to do IF vour o 10000 waew o curmmcarrtiin paint
name is NOT Commaodore. This time vou use the BASIC
word NOT after the word IF. Add this line:

40 IF NOT NAME$="COMMODORE" THEN FRINT
"GO AWAY ";NAMES

Now run the program. First pretend that your name is
COMMODORE, Next time you run it, type in vour own
name. As you will see the program is not quite so friendly
when you do this!

What happens is that the program decides which answer 1o
give by looking at your reply and comparing it with the f 1
answer *“COMMODORE".

"MORFAX"®

Your Commodore 16
treans capatal letters as
different from lower case
(littlhe) betters. Tn will pot
regird ‘Commodore’ a5
being the same as
COMMODORE',

il
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Why not add some more line
quiz of your own? Your quiz
things. from football to pop music.

Another go?

Using IF and THEN with the BASIC word GOTO, vou
can program your computer to let you have another go at
vour quiz. The next few lines {provided that you alter the

line numbers) can be put at t

programs. They allow vou to have another go at running
the program. Add them to the program you have just

writlen:

WAE EAFITAL B TEARLLE FRRIN

Quiz programs

You can use [F and THEN to test vour friends’ general
knowledge. This next program is a simple guiz program, [t
tests vour knowledge of capital cities and uses IF and
THEMN in a very simple way. Tvpe in:

REM = CAPITAL CITIES GQUIZI =
SCHCLR
FRINT "CAFPITAL CITIES RUIZI"
PRINT

INPUT "WHAT IS THE CAFPITAL OF FRAMCE";CITY#
IF CIT¥#="PARIS" THEMN PRINT "CORRECT"

IF MOT CITY#="PARIS" THEN FRINT "NO, WRONG."
INFUT "WHAT IS5 THE CAPITAL OF SPAIN";CITY#
IF CITY#="MADRID" THEN PRINT "CORRECT"

IF MOT CITY#="MADRID" THEM PRINT "NO,WRONG.
INPUT "WHAT IS THE CAFPITAL OF ITALY";CITY#
IF CITY$="ROME"THEN PRINT "CORRECT"

IF MWOT CITY#="ROME" THEMW PRINT "MNO,WRONG"

WHE CAPITAL O EFAIAT 5

mi BAOIHEE BO,

5 1o this program, or write a "MORFAX®

could be about all sorts of The word REM at line 10

stands for REMAREK. The
rest of the line is a
description of the
program, This line docsn’t
affect the program but acts
like a title, so that when
you ook at the [sting you
know what the program is
about, Using REM like
this helps make your
listings clearer,

he end of any of your

140 IMPUT "DO YOU WANT ANOTHER G0, TYPE YES OR NO “j;ANF

150 IF ANF="YES"

140 IF NOT AME="YES"

THEN GOTO 10

THEM FRINT "BYE BYE"
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Test your maths

You can use IF . . . THEN with numbers too. The last few
peges in this book will show you how you can write a
program that uses many of the BASIC words and
instructions we’ve looked at so far. It will also introduce
some useful new signs,

The next program tests your maths skills! Tt asks you to
add two numbers together. It then tells you whether or not
you have given the right answer, Type in:

10 REM & MATHS QUIZ =

20 SCMCLR

30 COLOR 4,15,1:COLDR 1,1

40 PRINT "MATHS QUIZ®

S50 PRINT

&0 LET Mi=12

70 LET N2=15

BO LET RIGHT=M1+N2

90 PRINT "WHAT IS"jN1;"+"3N2;"?"
100 INPUT ANS

110 IF ANS=RIGHT THEN PRINT "WELL DOME, CORRECT"
120 IF NOT ANS=RIGHT THEN PRINT "SORRY, WRONG"

Run the program now, typing in the wrong and the right
answer. Can you see how the right answer has been stored
as a variable, at line 807 When you want to make the quiz
maore difficult, just change the numbers stored as N1 and
M2.

Too hig or too small?

You can change this program so that it gives you a little
more help. It can tell you whether your wrong answer is
oo big or too small. To do this you use the symbaols < and
= (bottom row of the keyboard). The = sign stands for
greater or bigger than. The < stands for less or smaller
than.

120 IF ANS>RIGHT THEN PRINT "MO,YOUR AMSWER IS TOO BIG. TRY
AGAIN":BOTO 0

130 IF ANS<RIGHT THEM PRINT "NO,YOUR ANSWER IS TOO SHMALL. TRY
AGAIN":GOTO 0

2
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GOTO sends your program back to line 90 so that you can
have another go if vou get the answer wrong. Run the
program a few times now, giving the right and wrong
ANSWETS,

Lucky draw

Why not let your Commodore 16 choose the numbers for
you and make things more interesting? You can use RND
with the aumbers in this program. Change lines 60 and 70
like this:

G0 LET MImINT(SO=RMDIL) }+5

FOOLET M2=INT (SO#RNDI1) ) +5

mf @%b n 4% W

i b R L Each time you run it now you'll get a different set of
numbers and & different sum to do. If you want to use
bigger numbers, decide on the range vou want. Use that
number at lines 60 and 70 and away vou go. To make it
even harder, remove the word INT from both lines!

Bx{&! Use
Hne I'm@x Jf
You get lost
ov mudd(ecl
and 300& luck |

Well, that’s all for now, [
hope you've enjoyed this
book and that it has given
you lots of ideas. Don't
stop now though. You've
only just started! Be
adventurous, start 1o write
vour own programs. Be
prepared for hard work, a
few mistakes and many
hours of fun!
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