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INTRODUCTION

Thizs manaeal is intended for people who want to learn 10 pro-
gram in BASIC on the Colour Gomputer, With a litthe time
and effort you will very scon discover that there is nothing
very difficult about learning how to program your computer.
You will be intraduced to the fundamentals of BASIC and to
the procedures of programming. Mothing is taken for granted,
Mo prior knowledge iz presumed. Things are explained step
by step, All you have to do ks to start at the beginning and
make sure you iry everything as it comes up. Take your time,
Understand ane step before going to the next.

The key 10 success is 1o ry everything It is not enough to
road abouwt it You must do it You don't learn to play the
piana, type or swirn by reading a book, You bearn by doing.
Dion't worry about making mistakes. |t is part of the leaming
proces. | you do make a mistake, just cormect the mistake
and continue. The computer doasn't worry about it, why
should you? There i nothing that can be dona from the key-
board that can damage your computer. Cautions are included
in the text when staterments that might DESTROY data files
are Introduced. Thus, fesl fres to try things out with your
computer at cvery stage of learning.

In genaral, you should Tollow the SEQUENCE l:|1' presanta-
tign given in the xt. Howaver, Chapier 15 which discusses
thi e of tape STOFEQE may b-a read at amytime when you
wish &3 =ve a program on the casstie tape. While this
manusl is written for one who wishes to learn o program in
BASIC an this Computer, it can also serve &5 & general iatro-
ductien 1o programming in BASIC on any systerm. Jusi
remember that the BASIC language has many forms. There
are glight differences betwesn one implementation of BASIC
and amothar,

Finalty, this manual will not only help you to understand
BASIC but it will alse help you to understand the fund-
amentals of computer programming in genersl.

Have fun with your colour compurter!
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PART |
USER’S MANUAL

FROCEDURE FOR SETTING UP THE COLOUR COMPUTER

A

o

—_

Discermect the aerial o from your takevesion set Cornect @ cord
Trerm the TV socket on your compater 1o the serial socket on your
TV sel

Connict your power sdegbor bo & normal will AL ouler,

Connezn The adepnor power plug i 1he power socket on your
COmiDaalder,

Switeh on the powes by presiing ihe pawer switch. Check Tha grmerr
irgfication lamg on the main consola, 11 the power |4 an, thers is a

redd light. 11 1hsre [4 o red light pwitch off and chesk all your
CEnneChing

Tarn on the televieion 21 and salect the channel, The channal that
vou select should be ong that you do not use for reguisr TV programs,
Tuna o CHAMNMEL 1 on yaur VHF televisian s,

I the serean shows a green squars with the word READY, then the
sit-up in all righa,

If the serenn does not seem to dheplay a sguens, Tam off tha pownr of
YT EOimbuter and check &l the conrectiens,

I the scrmen dioss fot thew the abowe message, switch off the power
of your comgurter for about 10 sconds snd switch on again,

It afver saveral attemipis you still do mot succesd, sniich off tha pormar
ond check all the conmectians,

If a Monitor it connected, the mentioned mosage thould come out
whan you turn on the power of your computer. If wou conindat get this
Mmessege, turn off the power of your computer and check all the
connactiond, (aleo check the BRIGHTMESS beval of the MOB ITOR]
Ba wire to check the TV System of your computer, [TV or Monitar
of PAL Systers should be connected 1o the compuisr PAL Systam.
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COMNECTIONS AND SWITCH

ONJOEF SWITCH
It conirols the power supply to the ‘compater, when it is switched on,
a med indlicatar light {85 should shew an the top right Fund cormer.

POWER SOCKET
The cord froon the poreear ddepiod i3 connecind 10 hem.

CASSETTE SOCKET
This Is the casselie inputioulpt speketl. Your casse1is tape recosder o
conmected Lo FEE,

MONITOR SOCKET
H syers a2e uging & Monltor, then it i connected at this locaticn

MEMDORY EXPANSION

If you decide 10 ate 3 mmoey expandon modube with your compuier,
just remove the cover frem this aporture and inpert the mesnory
gapansion module, [BE SURE TO TUAN OFF THE PWWER BEFDRE
INSERTIMNG O REMOWIMG ANY EXPANSIOM MODULE)

PERIPHERALS

Prripharals pach as Prisvter Intarface module o Joyslick are cannachbed
gt this lnceton. (BE SURE TO TURN OFF THE POWER BEFORE
INEERTING OR REMOVING ANY EXPANSION MODULE]

TV SOCEET
Tha pord connecting the television anlanng seckel 1o your Gomputer
s cormnetiod To here.

INDICATOR LIGHT
It incécates the poser supply 10 your commputes. Whon the pewed
anlich |5 fusmed on, it Showld ghow.

COLOUR DEFEAT SWITCH
Faor thioso using a gress manitor, reitoh the selector 1o B5W position,



FRECAUTIOMNS

K the main wne ssay from luids,

Bospid @xpoding e mdim unil 16 excesslve haal SEoce in a dry place,
Swiich bl 1he power and disconmact the powss plug when mod in use.
Oa not drop the main wnit, Mandie i1 with e,

Miake sure the poweer |5 1wl off when insrling or remaving any

enparen modules sueh 35 Memory Expansicn Module or Printer
Inreilace Mok,

TROUBLE SHOOTIMG CHECKLIST

SYMPTOM

=i

Mo Indeigbar Lighnt  —  Tha Mains supply not turned on or Dedly
ponracied.
—  The Peswer Adegtar mot properly conreced
or buclly contacied.

= Poyemr wvitch not temed an,
—  The powar plug bedly connectod

Ma Sereen Display  —  Sevial cord net puoperly connected or badly
cantactad.
= The TV iat net propery tuned,
=  Misconnecton betwain tha TV 381 and the
Maonstor socket
= Missennection between the Moniter and TV
sockat
Serean Dizplay without e READY Sipnal

—  Impraper @1-up procedure, switch off the
posmer for awhile ard vaiteh on again,

Abmgimal Performange  ~  Improper mtup precedure. Switch off
the power fior & while and switch on
Again,

Cageette Loading and —  Caspetie Interiacs Cord no1 pioperly

exnnectad or badly conaciad

= Thetone sl solums lived of the casse=ite
mcardar not set 31 propes rangé, IFlease
rafer ta Badic Programming Masnualh

Saving Mot Wearking

1T s o (e alsve work, plesse comiact your neareil DSE Desler.



The following matsage is volid for NTSE FOO version of Laser 10 only,

This equipment peneranes and uses ridio Trequesncy snengy and i1 nat
instalied and wkad properly, that i, in crict, accordamce with thi
marutaciurer's inglructions, may causo intarferenes 1o radio and
talevtiion meaption. It has boon type tested and found to comply

with gha limits for a Closs B computing device in aocordance with thie
spocifications in Subpary J of Part 15 of FOG Aules, which are dasigned
fo peovide remnalde foIBGLion sgainst such interferenes in & residental
Ingalfaticn, Heommwer, thete is no gaarantee that interlerenge will not
oeEur in B partsoular irstallation, [T $ig equipsnent doss couse interfemnce
b refio oF television reception, which can be dotermined by turning tha
equinmant aff wwd e, 1he uper is encoureged 1o iry 1o correst the
interfaronce by ona or more of the following mesiams:

Rooiiert the recoiving antenna

Relazate the computer with respect 1o U receiver

Move the compuier samy froem e recHver

Flug the com puter inbo 8 different cwtlet so that computer and reessvar
are on ditferant beanch circuits.

I neceisary, the user should consult the dealer ar an axpariencod redic)
slavision technician for additional wggestions, The user may find e
ol icwwimg bookdlet preparad ey the Federal Communde sthans Comimigsion
helphui:

How 1o Mentify and Rewolve Radio-TV Inerference Problems”.

This booklet it eeailable from the L5, Govermment Printing Office,
Waibington, DG 20403, Sinck Mo, D04-000-00345.4,

This page is ntendid to lemve bank
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WHAT I5 A COMPUTER?

A computer is a device which performs various operations
based on instructions given by the person who uses it. The
camputer cannot tell the wser how to solve a problem, It has
1o be told what to do. The computer cannot think. Yet itk a
wary affectve tool in the hands of a competent and ex-
perienced user.

A computer system consists of a number of machines or
devices where oparations are coordinated by a central control
unit. These machines when working together are ahle to per-
form simple logical and arithmatic procasses such B8 com:
paring two numers. They can st read in information, store
this information and give out results in 8 form understand
able by us,

L

WHAT MAKES UP A COMPUTER SYSTEM?
Gengrally & computer systam consists of the following wnits;

i} Central Processar Unit iCPU)

This can be contidered the brain of the computer
system. It performs operations specified in the Instruct-

_ fons, such a5 arithmetic and |ogical operations.

il Memory Unit — Information and instructions given by
the wser or generated by the computer are stored here.
This unit is inside the computer. The CPU gete In-
formation from it directly.

il Mass Storage Unit — This unit is outside the computer.
It stores instructions and information given by the user
or generated by the computer. The tape storsge unit and
the floppy disk units are examples of mass storage units.
Information stored in these units has to be transferred
to the internal mameory unit before the CPU can process
i,

iwl  Input Device — As the name suggests this allows the user
o enter instructions or information to the computer.
The keyboard is an example of an input device.

vl Output Davice — This receives infarmation or results
sent from the computer. Examples are the printer and
the TV sersan,

The input and output devices together act 83 & bao-way com-
munication channel betwean the computer user and the com-
puUREr SysTem,

Although computer systems vary in size, all practical com-
puter systems require the above mantoned wunits,
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WHAT I5 A PROGRAMY

A program is 8 se1 of instructions, The process of specifying a
sat of instructions for 8 computer is called programming. The
individual préparing a program is called a programmer. The
programmer feeds in or ‘inputs’ & series of Instructions (the
program) which tells the computer the stepe to take to com-
plete the task required of it.

COMPUTER LANGUAGES

There are two $teps invohaed in preparing a program for a
computer. First the progremmer must know what instruct-
lons to specily and the order in which to specify them.
Second, he must be able to communicate his instructlons o
tha compatar, Communication is sccompliched by meang of
& programming “language’ which the programmer wrltes, and
the cormnputer reads’.

There are many programming languages in use todsy. Some
are desgned for very specialised applications. Onhers are de-
signed for more general use. BASIC is & language in the |atter

calogory.

L



BASIC

BASIC, an acronym of Beginners’ All-Purposs Symbaolic In-
struction Code, ia o powarful programming languags. BASIC
has a simple English wecabulary, fesr grammatical mules and it
resernbles ordinary mathematical notation. To instruct your
compulEr you must know BASIC, 1t will be introdeced
gracually and explained at each step,

Programs written in BASIC are translated by a language trans
kation program into a language that the central processor Unit
understands. This language transiation program is called the
BASIC Interpreter, and i contalned in the main consola,

1
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TOSTART

When you have set up your colour computer and switched it
on, your TV sereen should look liks this,

-

VIDEQ TECHNOLOGY
BASIC V2@
READY

_ =,

READY tells you that the computer is waiting and 88 the
word suggests s ready 10 receive your instructions. The
flashing square, the CURSOR, tells you exactly where you
are on the screen, That is, whaere any information you feed in
from the keyboard will appear on the screen,

The computer has 2 charscter displey modes, One is the
black charactar mode, &8 you cin e on the screan mow. An-
ather s the green character mode, The character display
muades can be sslected by 2 methods.

The first mathod is very simple, Switch off r eolour com-
puter and then kesp halding the key when you
gwitch on the computer sgain. Mow you can see the green
character display mode on the scresn,

The seond method is to key in commands to the computer,
At this rmoment, you may just type in thess commands
weord by word, Later you will see how these commands wark.

The black character displaoy mode can be selected by typing:
POKE 30744, 9
The gresn character display moda can be salected by typlng:
FOKE 308744, 1 |RETURN

Miow, try thess commands to see the effect,

Note: maans pressing the key labelled

“RETURN" once,



HOW TO OPERATE THE KEYBOARD

The keyboard of your computer looks complicated but it is
really not too difficult to operate. Most of the keysshould
Ik lidom:

Mest keys comprise of 4 labels, LABEL 1 to LABEL 4,
Each label can be typed by different meathods.

LABEL 1 — Just press the key and get LABEL 1.
LABEL 2 — Press the key and the [SHIFT] key simultane-

ously.

Graphics characters are this method.
LABEL 3 — Progs the key and the key simultane-

oushy.

Thiz is the powerful statement entry. Some
labels with the inverss charscters are those com-
mands that execute Immediately but without

& Messsge appearing on the screen,

LABEL 4 — First press the [CTRL]and [RETURN| keys
dmultaneously. This will enter the FUNCTION
mode. Then press the appropriate key and the
[CTRL] key simultaneoysly.

Lt us take the[ @) key as an example. To get the number [9]

just press the key. | you wish to get READ, hobd down the

[ETRAL] key and at the same time press the [8] key. If you

wish to gat the bracket on the [8] key, hold down the
key and at the same time press the (3] key.

Al

To get ABS [ |, which is below the |8 ] key, s a.little more
comglicated. First press the [CTAL| key and hold it down
whibs you press the | RETURN| key ence and then prass the
key. ABS | will appear on your screen. All it takes is 8
little practice. If you are wondering “What would happen if
1 did, . ..." go ahesd and da it and find cut for yourself.

O 0
COCICC I ==
N
ET_J[FDDDEID?DE




This page is intenched to leave hank

THE FRINT COMMAND

You instruct your computer using the language of BASIC.
The computer can obey at-once, or it can store the instruct-
jane and run them later a5 a program. Let us now Instruct the
computer to act at once. To do this, we need our first word
fram the BASIC languags: PRINT

COIOOCIE X ) e

] o o ol ot
OO T 10
CJDDDCDDCD[_R_

Mote; In looking st the operation of PRINT & our first
BASIC command, we will be using the ke near
thia top right-hand corner of the keyboard. This key is usad in
BASIC to let the computer know when we have finished
fesding in a command, so that it can po shead and either
carry out the command, or store It away in its memory to
run later. Do not confuse thiz [RETURN| key with the
BASIC command RETURN (above the [R] key on the key-
bsoard), which we will meet later.



When using PRINT or any other statements you can type out

each letter, g, P, B, I, N, T or you can just the appro-

prigte combination of keys, in this case [CTAL] and [P]
[CTRL-P) to gat the Keyward, Try it out an your computer.

Mote: [CTRL-P) means that you press the [CTRL] and [P]
keys simultaneously.

Whichever wey you type in PRINT the computer knows that
it has to print what follows on the screen. For simplicity, you
can just type'?” to represent the command PRINT.

For example, type PRINT -3 and the screen should look [ike

=

(_FHIHTE-E' w

Motlca that when you prss a key thera £ a (BEEP) sound.
This tells you that the key has registered and is helpful in
that you do not constantdy have to check the screen,
Moreover, if you keep holding a key lor keys), the same
character {or characters) is sent to the computer until you
leave that key (or keys), If the total number of characters
you typed in axcesds 84, the key-repeating function will
stop. This is becauss the maximum number of characters
that each staternent can contain is G4,

Mow press [RETURN] and your scrsen should look like this.

FRINT &3 [RETURM|
%

READY
n

L g

By pressing the [RETURN] you have told the computer that
the message is completed and you want the line axecuted.
Remember then to press atter each completed

ITIES3808,




SYNTAX ERAORS Su type in PRIMT &3 and then press the
.:HE‘EUHN; kery vour screen will look like this,

ou may find the following appearing on your screen.

: PRIMT 6-3 |RETURN]|
PSYNTAX ERROR ? EYNTAX ERROR
. READY
[ ]

Z

3

This means SYNTAX ERROR. A syntax arror |s usually due
to incormect punctuation or o typing error.

In addition to SYMNTAX error there are a number of other
arrars that may occur. The various error types are listed in an
appendix. These error messages tell you the reasons why your
programs 3o wrong. |f you are familior with these messages,
wou can make use of them 1o corfect your programs quickhy
and successfully.



EDITING

If you make a mistake while you ane antering a program
statamant, you can use the [CTRAL |and the sppropriste key
to mowe the cursor beck to the wrong entry 9 make &
pormction.

[ 5

PRIMT &

L e

First. move the cursor-over T by pressing B {CTRLM),
Press [AUBOUT| (CTAL-) and T will di r. Mova the
curoar over M by [CTRL-M], Depress {CTRL
-1} again and M will disappear. Then type I MT to get PRINT,

More generally, you can make correctiong to your program
lines using the cursor movement arrow keys. Also use the

(CTAL-L) and the [RUBOUT] (ETAL-).

Thare are four directions in which wou can move the
CURSOR: left, right, up and down as indicated by the black
arrows on the keyboard. You will find these at the SPACE
bar and the bottom right hand comer of your keybaard,

Let us take an example, 1T you have typed in a line, then the
CURSOR is at the right side of the screen. Let ug suppose
you have madd a mistake at tha beginning of the line. You
want to delete this line. Press [<] (CTRL-M), Keep pressed
undil the CURSOR has moved back 1o whars Wit it in
this cass, the character *H'. Then press the lﬁﬂ {CTRL
-2} and keap pressed until tha line is orasad.

& &

HELLOJOHN &




I want io aliminate JOHN, move the CURSOR to J by
{CTRLM]. Press [AUBOUT] (CTRL-). Keep pressed
&nd ssa what happens.

It iz aleo poeible to type in o letter over another letier, Let
us smappose you want to changa JONN 1o JAMES Positian
the CURSOR over O by pressing  [=] (CTAL-M). Type in
AMES and you get JAMES.

Suppose that after having typed HELLO JAMES you decide

to change the name again. Howsver this time suppose the

CURSOR is on & lower line. Well all you do i to press

(CTRL- .J. You will find that the CURSOR will mowve

up 1o the line you want to change. Each time you press

(CTHL- .), the CURSOR will move up ana line. Onca

you have reached the line you wish to edit you can just carry
an the same way as the example above,

To familiarise yourself with aditing you nesd to experimant
wiith it, Here as alsewhere the old adaga holds true:; Practice
Makes Perfect,

INSERT

This allows you to insert characters starting at the position
the CURSOR ie In without changing what s already there.
For example: you wish to insert 5 in JOHNTON between the

M and the T.

Wall you move the CURSOR 1o the T press[INSERT] [CTRL-
L} (which will put you into the INSERT Mode] and then
typa 5. Your display should now look like this:

e

L )

Be sure to press [RETURN] after you finish editing. This will
updats the current line where the CURSOR is located. This

is particularly impostant with numbered program lines. (f
you forget to do so, the original line is still kept in the pro-
gram.



CL5

As you have guessed by now [CTRL] means contral. If you
want to clear the whole screen, press [CTAL-H) and
then press . This will clean the screen but it will
nat clean the memory. The program will be wiped out from
memory if you press [CTRL-8]. It will also be wiped
out if you disconnect thi power from the computer,

A LOOK AHEAD

At this stage you are probably very eager to jumg ahead and
see what your computer is capable of, So using your niwly
acquired abllity try typing in these programs.

Be carsful to type in everything. Do not warry about under-
standing the commands at the moment.

1) Toget all the characters on the scresn type this.

@ FORI=@TOI1
28 FORJ=@ TO 255 [RETURM
3 POKE 28672 + 1256 +J,J
40 NEXT
58 NEXT [RETURN]
& GoTo&r [RETURN]
RUN

To stop this program, prmlBHEHK| [CTRL—).



2 To see some of the colour possibilities: try this ane,

Exampia;

MODE (1)
FORY=@TO15 [RETURN]
FORX=1 TO4
COLOR X
FORK=@ TO 31
SET (X*32 = 32+ K, ¥) [RETURN]
NEXT

NEXT [RETURN]

NMEXT [RETURN

8@ GoTo 1@ [RETURN]

RUN

223222 &ua

To return to Text maode, press | BREAK | [CTRL-—].
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SIMPLE INSTRUCTIONS

To use the computer as a calculator simply type PRINT
followed by the problem and then press [RETURN] . Your
computer, of course, cannot only add, using +, but it can also
subiract using —, multiply using®, divide using / and raise one
number 1o the power of another using !, #, =, *, /, are called
oparations, and they operate on numbers called operands.

Example: PRINT 31 2

and the answer 9 will appear.

DRDER OF NUMERIC OPERATIONS

Whan operations are combined, care must be taken t5 note
the order in which the computer carries out the operations.
The crder iz a5 follows:

1] Minus sign — usad to indicate negative numbers,

2) Exponentiation starting at the laft and moving right.

30 Multiplication and division (which are given the same
order of precedenca). Here too the computer moves fram

left 1o right.
4) Subtraction and addition maving fram left to right.

Al
PRINT 3121242 [RETURN]

Exampla: &oe1

Thig Ie done by squaring 3 to get 9. Then

squaring 9 to get B1, and then squaring 81 to

gat BBE1,
1]

PRINTE *2+3 [RETURN

Example:

Here the computer first multiplies 6 X 2 and
then adds 3.




Example:

PRINTE+3 "4+ 63
29

First the computer carries out the multi-
plication and division and then adds to give
6+12+2,

BRACKETS

All operations within brackets will be carried ourt first bafore
the other operations.

Exampla: ;.H'.I‘HT 18/(3 + 3/ _EEI{I

Where brackets are placed within brackets the innermost
brackets are calculated first.

Example: PRINT 2011 + (34 2))
2










































































































































































































































































































