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About this book

This book 1s packed with tips, hintsand
tricks to help you write better programs
in BASIC. There are tricks to make your
programs run faster, ideas for waysto
save memory space and ways to lock
your programs so that other people
cannot run them.

MEMORY SAVING TRILKS

The first part of the book shows you
how to plan and write clear, well-
organized programs which are easy to
debug. Then there are detailled
instructions which show you how to use
BASIC to create quite complicated
programming techniques.

The book also contains lots of short
routines which you can build into your
own programs. There are routinesto
decorate the screen display and create
professional-looking menus, for
example, and lots of routines for
packing data into the memory o save
MEMOory Space.

If you are a beginner you will find it
helpful to read a beginner's book,
such as the Usborne Introduction
to Computer Programming,
before you use this book,

On pages 35-42 there 1salong
program called Flip-file which uses
many of the tricks and routines
described in this book. Flip-file isa
simulation of a card index file in which
you can store names and addressesor
other information. Alongside the
program there are detailed
explanations of how it works, so you
can study the programming
techniques in action.

Allthe programs and routines in this
book are written in a standard formof
BASIC, which, with minor alterations,
will run on most of the main makesof
home computer. At the backofthe
book there 1s a Guide to BASIC with
explanations of all the main BASIC
wordsand, where necessary,
conversions for each of the main
makes of home computer. 3



What are programming tricks?

A programming trick is a short, neat way of
carrying out a task m a program. Many of
the tricks in this book are in the formof
subroutines which can be used in lots of
different programs. On the next few pages
you can find out how to write a programasa
series of subroutines, with each subroutine
carrying out a separate task. Thismakes
writing a long program more like writing
lots of short programs. Frequently, too, you
can use the same subroutine for carrying
out a particular task in lots of different
programs. Professional program writers
hardly ever write a new programentirely
from scratch.

What is a subroutine?

A subroutine, sometimes just called
aroutine, is a set of program lines for
carrying out a particular task. The
subroutine can be placed anywhere
in the program and can be carried
out as many times as you like. Each
time you want the computer to
performthat task you use the BASIC
command GOSUB with the number
of the first line of the subroutine.

I'_.__._-—-—"-'-_-__-'“'__----_'-_"—‘—'w-._

200 PRINT "DO YOU WANT TO SAVE YOUR"
240 PRINT "DATA? PLEASE TYPE Y OR N.”
220 INPUT S Wit
230 IF A$="Y" THEN BOSUB 2000
240 REM REST OF PROGRAN “ad
1995 REN SUBRDUTINE TO SAVE DATA
2000 PRINT *START CASSETTE" > Ea L 8
| 2010 PRINT *THEN PRESS RETURN"
| 2020 INPUT RS
2030 SAVE "
2040 RETURN

Atthe end of the subroutine you
need the command RETURN. This
tells the computer to go back tothe
instruction after GOSUB.

Parts of a program

Most programs consist of three main
parts: a program control centre with
worker subroutines to carry out the
main tasks and service routinesto
help them.

The control centre is the part
which controls the sequence of
events in the program, telling
the computer when to carry out
each subroutine.

Worker
subroutines

The worker subroutines carry
out the tasks which are special
tothat program. For example,
ina missile game the worker
routines would calculate the
current positions of the
missiles and update the score.

routines

When you are planning and writing a
program, look out for tasks which need
to be carried out frequently at different
stages during the program. For
example, displaying a message onthe
screen or creating a delay. Putting
these tasks in service subroutines will
make your program shorter, faster and



Conirol
centre

The service subroutines help
the worker routines by
carrying out often needed
tasks, such as plotting the
screen graphics and
displaying the score.

easier to understand. It does not matter how
long or short the routines are — a subroutine to
create a delay can be a single line containing
adelay loop. For more examples of the sortof
tasksthat can be carried out by service
routines, study the Flip-file program at the
back of this book.

REM tricks
To help you remember what
each subroutine is for, label it
with a REM statement. The
computer ignoresall
inme&onsﬂanmgwﬂhm
Z, When you have finished the
‘program and it is running
“smoothly, you may want to
dalateﬂnkﬂ!ﬂummm to
l.meme:mmce.




Program planning skills

Spending time on planning your program can save you hours of debugging later. In
professional software houses, a person called a systems analyst usually plansthe
program down to the last detall before handing it to a coder who translates it intoa
programming language. If you are writing your own programsit1s enough tomake
a short list - a "computer jobsheet” - of the main tasks the computer will have todo,
and then develop the program on the computer. There are some guidelines tohelp
youon these two pages.

Before you write the jobsheet youneedto example, the picture above showsa
have a clear idea of what you want the description of the Flip-file program which
programtodo. Itis agood ideatowritea is listed at the back of this book.

short description of the program. For

Flip-file jobsheet

Spending
timeon
planning
your
program can
save you
hours of
debugging.

Once you have a clearidea of whatyouwant  program. The jobsheet for the Flip-file

the program to do you can write the program is shown above. Keep it simple at
jobsheet. This should show the maintasks this stage; you can always add extra

the computer willneed todoto carry outthe  featureslater.



Writing a skeleton program

The next thing to do is to write a skeleton version of your program. This is a very simple
version of the program which shows all the main features but does not yet carry out any of

the tasks. You can do this using “dummy sub
Flip-file below.

routines” as shown in the skeleton version of

A dummy subroutine is one in which you use GOSUB to tell the computer togo toa
certain line and then at that line you print a message on the screen to remind yourselfthat
this is where the subroutine should be, followed by the RETURN instruction. Using dummy

subroutines enables you to run the program
various tasks in the correct sequence.

Flip-file skeleton

10 PRINT "FLIP-FILE"

20 PRINT "WOULD YOU LIKE TO®

30 PRINT "1.ADD A CARD"

40 PRINT ®2.RENOVE A CARD"

30 PRINT "3.ALTER A CARD"

60 PRINT "4.FLIP CARDS"

70 PRINT "5.LOAD CARDS"

80 PRINT "&,.FILE THESE CARDS®

90 PRINT "TYPE THE NUMBER OF YOUR CHOICE®
100 PRINT "THEN PRESS RETLRN®

110 INPUT CH

120 ON CH GDSUB 300,400,500,400,700,800
130 PRINT "PRESS RETURN TO CONTINUE"

140 INPUT KS$
150 GOTO 10

Control centre —_—

to test that the computer will carry outthe

Introduce program and ask user what
they want to do. This part of the program
L is called a menu. For more about menus,
see pages 30-31.

Input routine. Variable CH holds number
of user's choice. The command ON
GOSUB sends computer to correct

L subroutine to carry out user’s choice. For
more about ON GOSUB see page 30.*

— Makes computer wait until you press a key.

255 REM SUBROUTINE TO ADD CARDS
300 PRINT "ADD SUBROUTINE®

310 RETURN

395 REM SUBROUTINE TO REMOVE CARDS
400 PRINT "REMOVE SUBROUTINE®

410 RETURN

495 REM SUBROUTINE TO ALTER CARDS
500 PRINT "ALTER SUBROUTINE"

510 RETURN

595 REN SUBROUTINE TO FLIP CARDS
600 PRINT *FLIP SUBROUTINE"

410 RETURN

495 REN SUBROUTINE TO LOAD CARDS
700 PRINT "LOAD SUBROUTINE"

110 RETURN

795 REM SUBROUTINE TO SAVE CARDS
BOO PRINT "SAVE SUBROUTINE"

— 810 END

Worker routines

-

You can write the skeleton program at the
keyboard, or on paper if you prefer. Once
you have got your skeleton program
running you can write each subroutine asa
separate unit, then slot it into the program
and test it. As you write the worker

Repeats program so user can make another
choice (unless they choose the save option in
which case the program will end at line 810).

Dummy worker subroutines for each of the main
tasks. In each subroutine the computer printsa
message on the screen, then returns to line 120.

Atthe end of the control centre you
need to stop the computer running on
into the subroutines. You can do this

by making it branch back to the menu,
asinthisexample, orwiththe
command STOP or END.

Leave big gaps in the line
numbers soyou can add
lines later.

«W
g o

subroutines, look out for tasks which can be
carried out by service routines, It is quite all
right to send the computer to a subroutine
from within a subroutine. You can use
dummy subroutines for the service routines,
too, until you are ready to write them.

*The Spectrum does not have the command ON GOSUB. See the Guide to BASIC.



What te do first

There are two things to decide before you start writing the subroutines for your
skeleton program. You need to decide how you are going to store the data for the
program and how you are going to arrange information on the screen.*

Data can be stored in variables or arrays. A vanable isalabelled space in the
computer's memory where a single item of data can be stored. Anarray 1sa wayof
storing several itemns of data under one variable name.

Setting up variables and arrays e
—m i - E 4
I
3 : For more e
£ about arrays - DIMD(4,3)
B see pages -
., - 18-19.
} E‘F& . .
Youneedtogive Fhe computer starting initialization and it is the first task the
values for the vanalhles. If you areusingan computer needs to carry out. Itis best,
array you must tell it how many items the though, to put the initialization routine atthe
array will contain. This is called end of the program, with a GOSUB
dimensioning an array. The process of command at the beginning.

setting up variables and arraysis called

. . 10 GOSUB 13500
Variable tricks \ 20 REM REST OF PROGRAM
You can save memory space and make ’_1 495 REN INITIALTZATION SUBROUTINE

programs run faster by using variables 1500 Lif_, Kgﬂﬁ LET

for any data which is used more than

once in the program. You can do this for 1510 DI
constants, i.e, data which does not 1520 FOR J=1 10
change, as well as for data whichalters 1530 READ D{J)
during the program. 1540 REXT 1 -
1550 DATA 25,15,39,22
LETM1$="HIT ANY KE¥" ) 1560 RETURN -

If you put it at the beginning it will slow the
program down because of the way the
computer searches for subroutines (see
page 10). If you need to set your computer's
graphics mode you should do this at the
beginnng of the initialization routine as it may

LELSE affect the memory available for storing data.

“YOURSCOREIS:”

For example, use variables for
messages which will be used several

times in the program. If you have lots of underlining titles. You canuse PRINT TAB
messages you could put them inan array (or your computer's word* * ) to draw the
and refer to them by the number of their line where you want it. To rub out lines or
position in the array, e.g. PRINT M3(5). messages, use a variable containing as

A variable containing a line of dashesis  many spaces asthere are dashesinthe
useful for drawing lines on the screen, or line, or characters in the message.

*There are ideas for screen designs on pages 28-29. **See the Guide to BASIC.



General purpose subroutines

Once you have got your skeleton program running, and you have addedan
initialization routine, you can start writing the main subroutines. As you write them,
look out for jobs which need to be carried out by several different worker routines
and see if you can write them as service routines.

The service routines must be general purpose routines which do not contain any
data which is specific to one part of the program. You can do this by usingvariables
in the service routines and giving the variables specific values before you send the
computer to the subroutine. This is called “passing a value”.

General purpose message routine General purpose graphics routine

130 LET SIZE=10:LET K=12:LET =12

- 140 GOSUB 300
There ; s TN,
is a message 150 END / ¥ h:::l:.

routinelike this | /g2 e SURROUTINE T0 DRA SQUARE
Tas 160, o ) (300 pLOT 1,

310 DRAN X+SI2E, ¥

320 DRAWX4SIZE, Y+511E
330 DRAN X, ¥+S11E
340 DRAW X, ¥

350 RETURN

N

You needto
convertthe
graphics

commands for
Yyour computer.

A message subroutine like this can be This routine draws a square with sides SIZE
used anywhere in the program, or evenin units long, at screenposition X, Y. Todraw
other programs, because each time you different squares at different positions you
use it you can put a different message in give the variables SIZE, X and Y different
the variable M3. values each time you use the subroutine.

Debugging trick

If your program breaks down with
an error message and you cannot
trace the error, use PRINT as adirect
command (i.e. with no line number)
to print the values of some of the
variables. From the contents of the
variables you may be able totell
what caused the bug. This is a useful
debugging trick when you are
developing your program.

M$="ANOTHER
GO




How the computer finds subroutines

computer's memory and the computer program and looks at each line number
carries out each instruction in turn. When it until it finds the subroutine. It carries out the
reachesa GOSUB command it makesanote  subroutine instructions until it reaches

in a special area of the memory called the RETURN. Then it looks in the GOSUB stack
GOSUB stack, of the memory location to find where to return to and goes straight
where the GOSUB command is stored. back to that part of the program.

E

Another kind of subroutine
Some computers have another kind of subroutine, called a procedure.* & procedure is
like a subroutine, except that it is referred to by name, rather than by line number. This
makes the program easier to read and understand.

10 LET CX=30:LET CY=4S:LET RD=20
20 PROCCIRCLE(CX,CY,RD) — CX,CY and RD
32_291 REST OF PROGRAM are messenger
500 DEF PROCCIRCLE(X,Y,R)
510 LOCAL A,B, ! e i
520 MOVE Y, Y:MOVE X+R,Y variables.
530 FOR 1=0.2 TO 6.4 STEP 0.2
540 LET A=X+ReCOS (1) :B=Y+RaSINII)
S50 DRAN A,B
S40 NEXT I
570 ENDPROC

X, YandRandA,Band|are
all local variables because

theirvalues are used only in
the procedure.

PROC is short for procedure. It tells the valuestothe variables X, ¥ and Rinthe
computer to carry out the procedure procedure. X, Y and R are local variables
called CIRCLE, using the valuesinthe which means their values are used only in
variables CX, CY and RD. DEF PROC is the procedure. You can use the same
short for “define procedure” and lines 500- variable names elsewhere in the program
510tell the computer how to carry it out. and the computer will not mix themup.
END PROC islike RETURN and tellsthe This feature makes procedures
computer to go back to where it left the completely separate fromthe restofa
main program. The variables CX, CY and program and very useful as general

10 RD are used as messengersto carry purpose routines.

*The Commodore 64 with Simon's BASIC, and the BBC and Lynx all have procedures.



Defining your own functions

A function is a calculation which the computer can carry out on number or string
data. There are several BASIC function commands. For example, the SQRfunction
finds the square root of a number and LEN is a function which calculatesthe
number of characters in a string. Most versions of BASIC also allow you todefine
your own functions and refer to them by name.

30 REN NILES TO KILOMETRES Tells computer
(o]
40 DEF FNKILDM):He1. 6093 <—— pomlocany out

FUNCTIONS

50 PRINT "DISTANCE IN MILES?*

Makes computer
40 INPUT D carry out function
70 PRINT D3" MILES IS %) FNEKILO on data in

80 PRINT FNKILO(D):" KILOMETRES" -— variable D.

DEF FN is short for “define function” and FN line. Variable M is a local variable. You
PRINT FNname tells the computer to carry can have another variable called Minthe
out the function. In the example above, the program and it will not be affected by the
variable D is a messenger variable. It value of M in the function.

carries the data to variable M in the DEF

Put DEF FN
lines in the
initialization part
of a program.

Useful functions
Here are some functions that can be used
in any programs.

Volume of rectangular soli

DEF FNVOL (L, D, H)=LaD#H

Caleulates volume of solid with length L,
depth D and height H.

acircle .
Gircumference of ;
|4159265

DEF FHE!REt'R‘r‘-tR!EYI 3.

2B ofacircle

.

ulatesthe circurmiere
with radius R-

T
On some computers the function’s
name must be only one letter and

you are only allowed to use one

variable after the function name.
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Variables tricks

When you are developing your program it is a good idea to use words asvariable
names to make the program easier to read and understand. Long variable names,
though, take up a lot of memory space and slow down your program, so whenthe
program is finished you may want to shorten the names to one or two letters. Also.
some computers do not allow you to use words, or will only recognize the firsttwo
letters.* Here are some tips on choosing and using variables.

o T I"—u-.-u—"' :
‘1 Do not use names which contain
BASIC words. E.g. you cannot us
TOTAL because it contains the
BASICword TO.

Choosing variable names

2 P
L

If your computer only accepts singleletters ~ each name are different. It is a good ideato

as variable names, use the first letter of a do this anyway, so you can easily shorten
word which describes the variable, e.g. T the names when the program is written.

for “total”. If you can use words, use ashort Alternatively, you could use mnemonic
word. For some computers, though, you names, i.e. abbreviations which remind you
must make sure that the first two letters of what the variable is for, e.g. LGTH for length.

Standard variable names

I J K 4B DELAY

These are used in FOR/NEXT loops. I stands for T (short for Time) or DELAY are often used for
Iteration which means “torepeat”. Jand Kwere  delay loops.
chosen because they follow [ in the alphabet.

XandY e used for TAB sitians and forthe These stand for Old X and Old Y and are
co-ordinates of a pixel, (as on a graph witha when you need to calculate the next position of
horizontal X axis and vertical Y axis). Xand. |

W, for Width, is forthe number  F stands for Flag, a variable These are frequently used with
of pixels or characters across usedtoindicate the presence  INPUT. They stand for Answer

the screen. H, for Height, isfor  of a certain condition. and Input.

the number down.
Itis agood idea to develop your own subroutines in different programs. There
standard variables and use them for the are also some names which everybody
same tasks inall your programs. They will tendstouse for certain variables. These are
be instantly recognizable to you, and will shown in the picture above.

also make it easier to use the same

*Check the rules for your computer in your manual.
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Inside the computer’s memory ~

Variables are stored in a special area of the Y; ARIAB LES
computer's RAM (random access memory),

separate from the program. Thisenables
the computer tolook up the value ofa
variable quickly when it is carrying outa
program. This is one of the reasons why you
cannot use all the RAM for storing your
program. For example, if you have 16K ~
RAM, only about 12K may be availableto
you. The rest 1s used for storing vanables,
and as workspace for the computer while it

Carries out your prograir.

PROGRAMS

How variables are stored o

The computer's memory 1s like lots of little numbered boxes. The boxes are called
locations and the numbers are called addresses. Each box can hold one byte of computer
code, i.e. the code for one letter, number or symbol, Memory size is measured in bytesand

1024 bytes make 1K {K stands for K]]Db!ﬁe]

CONTENTS

| I ‘Uanahtr name ——J
For string variables, the name of the
variable is stored in a different place from
the contents. Each letter inthe nametakes
one byte. Then the computer needs two

— 5 REAL NUMBERS

L— Contents of variable —
bytesto indicate where the string is stored
and another for how long it is. The string
itself needs one byte for each character. The
variable REPLYS above would take 13 bytes.

\NTEGERS

T

Ko

™~ Variable name

The computer stores numberstoa
precision of nine decimal places. [tusesa
special coding system and on most
computers this takes five bytes, plus abyte
for each character inthe name. It uses five
bytes for the number evenifitis alow,
whole numnber, i.e. one without a decimal
point. Whole numbers are called integers
and ones with a decimal point are called

"~ Variable name

real numbers.

Some computers have a special kind of
variable called an integer variable which
you can use for whole numbers.” Integer
variables have a % sign after their name and
only take two bytes. If your computer has
integer variables, use them whenever
possible as they save memory space and
make the program run faster.

Loop trick

If your computer allows it, use integer
variables in FOR/NEXT loops. They
take up less memory space and make
the program run faster.

FOR I¥=1 10 15
READ &
NEXT I3

13

*The VIC 20, Commodore 64, BBC, Electron and Apple all have integer vanables.



IF/THEN skills

Atvarnous stages in a program you usually need to make the computerchoose
between several different courses of action, depending on certain conditions. You
do this using the words [F/THEN.

¢ |cONDITION [—THEN -
[ Jfmrev] ey {[acron]
2 um

.

To make the computer choose, you test data using the {} Notequal

symbols shown on the right. These symbols are called ) GCreaterthan
operators. If the test is true the computer will carry outthe { Lessthan

= Greater than or equal to
{= Lessthanorequalto

instruction following THEN. Any BASIC statement can
follow THEN, or you can send the computer to another line
with GOSUB or GOTO.

IF 1<40 AND X>1 AND Y40 AND Y31 THEN PRINT X,¥

IF N${>A% OR N$="" THEN FRINT "GO AWAY"

IF Y=1 AND X>0 AND X<(10 OR R/2=50 THEN BOSUB 500

You can create more complicated tests With the OR test, the instruction is carried

using the words AND and OR asshown out if either condition is true. Rememberto
above. With AND, the THEN instructionwill  repeatthe name of the data after each OR or
only be carried out if both tests are true. AND.

These are the

50 IF A=10 THEN PRINT "CORRECT® ELSE PRINT “WRONG*

B0 IF A=10 THEN PRINT "CORRECT"
90 IF A(X10 THEN PRINT “NWRONG*

The word ELSE enables youtotellthe example, line 50 above performs the same
computer what to do if the test is not true, function as lines 80 and 90, but it isshorter.
without repeating the IF/THEN. For (Not all computers have this command.)

Oo¥)
*544-'\‘ 1F 1=5 AND (Y=2 DR Y=4) THEN PRINT "TRUE®

IF X71 THEN LET 1=ABS(X) ELSE IF 1)100 A
A IF X=5 AND Y=2 OR Y=4 THEN PRINT "TRUE"

THEN LET (=100 ELSE IF X=Y THEN LET Y=Ye2

You can string together lots of IF/THEN Inthe first example above, the computer
tests using ELSE, but be careful not to make will only carry out the THEN instruction if X
the program difficult to read. If youuse lots is5and Y is either 2 or 4. Inthe second
of ANDs and ORs in one line you may need example, the testistrue whenXis5and Yis
brackets to tell the computer how toread 2,orwheneverYis4.

14 them.



Following a course of action

One of the drawbacks of BASIC is that there is no neat way of giving the computer awhole
series of instructions to carry out if the IF/THEN test is true. The only way you can do thisis
with a multiple statement line, or by sending the computer to a subroutine, or by jumping
over a block of instructions with GOTO. In other languages, such as Pascal, there is nolimit
to the number of instructions the computer can carry out depending on atest.

1 Multiple statementlines

Check the number of
characters your computer
will acceptin one

100 IF X410 THEN LET Y=1:LET R=R+1:INPUT ¥:FOR J=1 70 &: LET programiine.

L=X+K:NEXT J

In a multistatement line starting with IF, all
the statements in that line are only carried
out when the IF test is true. When the test is
not true, none of them is carried out and the
computer jumps to the nextline. Thisisone
way of giving the computer several

2 GOTO

You can make the computer jump overa
block of instructions using GOTO as shown
above. If you make it leap-frog about like
this, though, it becomes very difficult to
follow the flow of action through the
program and this makes it difficult to read -
and debug.

=
instructions to carry out after atest. The
number of statements you can have, though,
is limited by the number of characters your
computer will accept in one program line
(up to 255 on most computers).*

3 GOsuB

110 IF X1 THEN GOSUB 500 ELSE GOSUB 550
120 REN PROGRAN CONTINUES

400 END g
500 REW ONLY IF )1
550 REN INSTRUCTIONS
520 RETURN

§50 REN ONLY IF 101 :
560 REM INSTRUCTIONS ]—M‘:l_
$70 RETURN

Instructions to
carryoutif X>1.

If the instructions will not fit inone

multistatement line it is better tousea
subroutine rather than GOTO. You willneed
one subroutine with the instructions to
follow if the test is true and another if there
are alternative instructions to carry out if the
test is not true.

Other computer languages

The computer language Pascal does
not use line numbers. Instructions are
grouped together in blocks and each
block is labelled with the words BEGIN
and END to identify it for the computer.
You can have as many instructions as
you like in a block so it is easy to give
the computer a whole series of
instructions following a test.

The short programon the right isa
program to print multiplication tables.

PROGRAN TABLES
VAR BASE, NUMBER, I:INTEBER: —— BASE, NUMBER
BEGIN
WRITELN (*WHICH MULTIPLICATION TABLE')
WRITELN (*WOULD YOU LIKE TO SEE?’)
INPUTLN (BASE)
FOR I=1 TD 12 DO

BEGIN Loop tTﬂ
iy prin
NUMBER: =BASE#] )
WRITELN (BASE,"¥',[,"=" NUMBER]
END}
END;

Setsup vanables
andl.

15

*The Commodore 64 allows only 80 characters and the Vic 20 allows 88,
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Repeating things: loops

Aswell as making decisions you often need to make the computer repeat a setof
instructions a certain number of times. A section of a program that repedts anaction
1scalled a loop. There are several different ways of making the computer loop.

FOR/NEXT loops

Touch your toes 50

The suanESt kind of loop isan
unconditional loop where youtell the
computer to repeat an action a set number
oftimes. You do this with the words FOR,
TO and NEXT as shown above. You can
make more complicated repeats using

Repeat/untilloops « .

Sometimes, though, you do not know how
many times to repeat a loop and youwant
the computer to continue until a certain
condition is true. For example, you may
want to repeat an input line until the user
types STOP, or make the computer search

1 .““ e
F;ﬂ G nll‘l'l'i}'ETUP T“E“

070 &0

This routine repeats the input line until the

user inputs STOP. The variable [ is the loop
counter, or index, and it is good practice to
set[to 0 at the beginning of the loop incase

it was used somewhere else in the program.”

Nested loops [
FOR J=1 10 3
» | FRINT "TOUCH YOUR TOES"
{ FOR 1=1 70 3
PRINT 'STREICH']‘loop
NEIT |
NEXT J

REPEAT g

Outer lcop

|
|

|
L

loops inside loops. These are called
nested loops. With nested loops, both
parts of the inner loop must be inside the
outer loop. The variable which counts the
number of loops is called the loop index.

Touch your
toes until | say

through an array until it finds a certainitem.
Some versions of BASIC havethe
commands REPEAT and UNTIL, but if you
do not have them you will have towrite a
routine like one of the ones below.

You should never jump out of a loop with
GOTO. The computer will follow your
instructions, but somewhere in its memory
it will have a half-finished loop counter and
this could lead to bugs later in the program.

*For Sinclair computers in line 45 you must tell the computer the number of characters in the longest

item of data. E.g. DIM D&{ 100,12).



Tricks to terminate loops

._l--. 3 5

value.

These two routines show two different ways
of terminating FOR/NEXT loops whenthe
condition is true. In the example on the left,
the computer searches through array D3
until it finds the item which matches RS. It
keeps a record of its position in the array by

This sets the loop index to its fi

PN A g
ER
20 Fog J=1 }';H Tlve FERSMH

30 1e 0 0 ;
$(J)=
40 Neyy J RS They LET Kl /
%0 Pripy D8, ET Jegp /
ud {
=

B

nal
setting another variable, K, to the value of
the loop counter. Then it runs through the
rest of the loop. If speed isimportant,
though, you can terminate the loop by
setting the loop index to its final value, asin

the example on the right”

While loops

B ail

)} is playing, touch
] your toes.

WHILE
CONDITION
15 TRUE

While the music

Ina“while” loop, the computer repeats an
action while, i.e, so long as, a certain
condition is true. This sounds the same asa
repeat/until loop but the difference is that

In this routine the computer will only carry
out lines 60-80 when TEMP is less than 100.
When TEMP is 100 it jumps to line 90. Some
computer languages (e.g. Forth and Pascal)
have commands for while loops, butin
BASIC you have to construct a routine, like
the one above, using two GOTOs. Thisis
one of the reasons why people sometimes
criticize BASIC. In fact, inthis simple

*If you have a Spectrum see page 46

the computer tests for the condition before
carrying out the action. If the test is nottrue,
itdoes not carry out the instructions.

Gist TEMP. } ——
— QELSE hea@
s [/

example you could avoid having two
GOTOs by using a multistatement line:
50 IF TEMP=<: 100 THEN PRINT “RAISE
TEMPERATURE"LET
TEMP=TEMP+ 1:GOTO 50. Ina more
complicated program, though, with lots of
instructions to carry out so long as TEMPis
less than 100, you would need both GOTOs.

17



Storing datain arrays

The most usual way of giving a computer large amounts of data is by listing 1t inthe
program in DATA lines, as shown below. The data hasto be read into variables, or
anarray, before it can be used by the program. These two pages describe someof
the ways in which you can use arrays. On pages 20-26 there are ideas forother
ways to store data and some tricks to save memory space.

= e — e
Data items are separated by
commas. Some computers
also need quotes round each
item of string data.

= Thisisa
D numeric array,
T i.e. itgontains
" number data.
L7

2

T _ 2

Subscript

To put the data in an array you use the Element 3 3 i
command READ, with a loop to run as many D

: : ata
times as there are data items, as shown
above. Line 10 tells the computer how much
space to reserve for storing the data.

[

This loop makes the
computer print out the next ;
item in array D each time the : /

loop repeats. e

FOR J=1 TO 10
PRINT D(J}
NEXT ]

This prints the
fourth itemin
array D.

PRINT D{4) I

Sinclair computers have ]
special rules for string -

arrays. Check your 5- — : g
Sinclairmanual. —— |

Oncethedataisinthe array youcansearch  eachpositioninthe array is called an
through, or print out all the items usinga element. In this example, array Disaone-
loop. To pick out one item you use the dimensional array. That is, it is like a listand
number of its position in the array toidentify  eachitem has only one subscript.

18 it. This number is called its subscript and



Two-dimensional arrays

If you have groups of related information, say the addresses, telephone numbers and
birthdays for a number of people, you can use a two-dimensional array and put alithe
information about one person in one row. This makes it easier to find all the information for
one person, or to look up, say, one person’s birthday.

NESI?a loopmg b

read dataimo 2- L e s

array with 4 rows This prints out
and 4 columns. allthe itemsin

This prints the
item in row 2,
column 3.

|

il
Eachelement in a two-dimensional array To print out all the data in one row youusea
has two subscripts: the row and column loop as shown above right. To find one
numbers. Toread the dataintothe arrayyou  particular item you just need the row and
use nested loops - one to count the rows column number.

and one for the columns, as shown above.

Cross-referencing arrays

When you use two-dimensional arrays you may need a second array to serve as an“index”
for the first. For instance, for the example above, you could put the people’'s namesina
one-dimensional string array. Then you could search through the names array fora
particular person and look up his or her data in the other array, as shown below. The names
should be in the same order as the rows containing their data in the two-dimensional array.
For example, the data for the person in N$(3) should be in row three of B3.

X = subscript
s NS

FOR J=1 T0O 4 ofthe name.
IF N$(J)="ESAU" THEN LET X=J

NEXT J

GOL/IATH

This loop makes the computer search tlu{:-ugh N3. When

it finds the right name, it records the value of the loop

counter, i.e. the subscript of the name, in another

variable, X. Thisisto avoid jumping out of the loop as

described onpage 17. "‘ﬁf‘,q' i

FOR K= 1 TO 4
PRINT BS (X, K) w -
is prints
Fall b allthe datain
rnw}( of BS.

Then you can use the number in X to find the row for that
personin the two-dimensional array, and print out all the CAIN |
data in that row. To do this you use a loop as shownabove. 19
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Data tricks

When you read data into an array, the data 1s stored in the memory twice — onceas
DATA linesin the area where the program isstored and again inan array inthe
area where arrays and variables are stored. This 1swhy programs which have alot
of data, such asadventure games, take up a lot of memory. On the next few pages
there are some space-saving ideas for storingdata

Arrays trick to save memory space

A two-dimensional array takes up much more space than a one-dimensional array withthe
same number of items. To save space you can use a one-dimensional array and organize
the data in the same way as you would in a 2-D array, i.e. putting groups of related data
items together. To find any item you have to use a formula to calculate its position inthe
array. The Flip-file program at the back of the book uses this method.

Each group of related items is called a

(RN-=1)*RLgives
record.

& the lastitem inthe
previous record, so
you havetoadd1.

To find the beginning of each record you use this
formula. RN is the number of the record in the array (e.q.
inthe picture on the left, Solomon's data is record 3). RL
(record length) is the number of items in eachrecord
(they must all have the same number of items).

Each ofthe This prints out

iternsina allthe itemsin Toprintouta]]lhe itemsin
groupis ) record 4 of one record you add the
called a jl array DS. valueof theloopindex
field. : instead of the 1 at the end of

the formula.

l PRINT DS (4-1)43+3)

In Flip-file,
each record
contains the
information
for one “file

To find one item withina
record you need to add the
number of its position inthe
record.

This prints the
address

from record 4
of DS.

Using element zero

It's usually easier to imagine arrays starting with element 1,
but in fact, most computers number them from zero. Soif
you are short of memory space you could use element 0.
To do this, make your loops to read or find data start at0,
and make the limit of the loop one less than the number {

of data items, as shown on the right. not need to add one in the

formula above.
g

?If you use element 0 youdo {’




Data files trick

Instead of putting data in
DATA lines in the program,
you can store it ontape or
disk and read it straight into
an array when you runthe
program. Thissavesalotof
memory space. A list of data
stored ontape ordisk s
called a file.

Youneed to find out the
commands for loading and
saving data for your
computer. These are
different on every computer
although they usually follow
the style shown on the right.
The main ones are listed in
the Guide to Basic at the
back of the book.

How to make a data file

Looptoread data
from array DSin
computer’'s

KEPEH a nased file
. FOR I=1 TO no. of data items

' PRINTH, D${1) memory and
NEXT I store it on tape.
CLOSE file

PRINT# (print hash) is the most common command for
storing data on tape. Before you store the data you haveto
open a file and when you have finished you must closeit.

=
R

O

OPEN nased file

FOR 1=1 TO no. of data items dg?apst!%:gzin
INFUTH,D8(1) disk or tape
NEIT 1 !l"liﬂ array Ds

incomputer’s

CLOSE file

memory.

INPUT # (input hash) is the most common command for
loading data from tape or disk. As with saving, you must
openthe file before loading the data and close it
afterwards.

1. Inthe initialization routine, dimension the —.] 4. Dimension the array to hold the data.

arrayandaddlinesmmd::_hnﬁlelﬂwe

the program.

WpeNBWmcloarmaprog:mntmmma

computer's memory'.

3. Write a routine, as shown on the right, to

store the data in file X.

5. Readthe data into the array.
6. Savethe datainfile X.
1. Run this routine.

Here are the steps to follow to store the
data for a program ontape or disk instead
of in DATA lines in the program. After
carrying out these steps you will have a
copy of your program on tape or disk,

Protecting your files

When you make your data file you could
include a password so that only authorized
people who know the password canload
the data. You need a routine like the one
above left, to save a password with your
data. Then you need to add a password

along with a data file containing all the
data. When you load and run the program,
the data will be loaded automatically into
the array.

Ifyouhavea
Spectrum

checking routine to the main program, just
before the routine to load the data. If

someone running the program types inthe
wrong password, the checking routine will
wipe out PW§, close the file and destroy the
program with the command NEW.* 21

*If your computer does not accept NEW in a program line, use a loop to poke numbers less than 255
into several locations with addresses between 0 and 255,



Restore trick

Here is another trick to save memory space. The command RESTORE makes the computer
gotothe first line of data in a program. This trick enables you to use the data listed inDATA
lines without reading it all into an array. Normally you have to put the data in an array before

youcanuseit,

For example, you could use this routine in
anadventure game to print out the
description for location number X. The
descriptions are stored in DATA lines.
Each time the routine is carried out,
RESTORE sends the computer to the first
line of data. The loop makes it read each

RESTORE line number trick

item until |=X. Then it prints the last item it
read into D$ — the description for
location X.

This method is slow, but if you do not
clear the screen for printing D$ until the
computer has found the data, the player
will probably not notice.

The command RESTORE "line number” tells the computer to go back to a specific dataline.
If you have this command it is much quicker to find a particular item of data using the

RESTORE trick described above.

This example uses RESTORE "line
number” to find the data for location LOC.
The example assumes that each line holds
the data for one location, the datalines
start at line 1200 and the line numbers go
up intens. To find the number of the line

You always have toread
DS before you can print it.

with the data for a particular location, you
subtract one from the number of the
location and then multiply by ten (because
the line numbers go up intens). Then you
add 1200, the number of the first data line.

If you want to put several data items ineach
line you need a more complicated formula,
22 asshownabove. You could use this method

instead of the array trick described on page
20. Each data line should hold all the items
for one record.



Data packing

Onthe next few pagesthere are two methods of saving space when you have to store lotsof
numbers, for instance, all the co-ordinates for a screen display such as a maze. Youcan
only use these tricks for nurnbers up to 255 because each number is stored as the character
which has that number as its ASCII code. This is the code the computer uses torepresent
characters and there are only 256 different ASCII codes (0-255). Each character takesonly
one byte of memory, so you save four bytes for each number stored (numbers usuallytake
five bytes). Itis called data packing because you are squashing the numbers into asmaller
space than they would normally require.

ASCII codes

Inside the computer, letters, numbers and The 256 different ASCII codes are used to
symbols are represented by numbers represent all the letters of the alphabet, the
coded in binary. ASCII { American Standard numbers 0-9, punctuation marks, graphics
Code for Information Interchange) isthe symbols and special keyboard commands

international standard for which number is such as RETURN and SHIFT.
used for each character.

This is the character with ASCII
code 75.

Thisisthe ASCII
codeforP.

PRINT
CHRS(75]

The BASIC command PRINT CHR3(number) PRINT ﬂSC("cha:acter Jtellsitto pnnt the
tells the computer to print the character with ~ ASCII code for a particular character.”
that code number.

Number packing trick

This trick enables you to store lots of numbers in one variable (P§). On most computersthe
maximum number of characters you can store in one string variable is 255, so this is thetotal
number of numbers you can store.”*

1 10 DIM AMOUNT (no. of nuabers) 50 LET Ps-'uuuuunuuuﬂet:
20 FOR J=1 T0 no. of nuabers vamm
30 READ ANDUNT(J} T ibided
40 NEXT J youwant to
50 DATA all the nuabers store.

First you need to set up an array Next, set up a string variable (P$) withas
{AMOUNT) and read all the numbers into many stars as you have numbers
it. Later, when the numbers are packed (maximum 255). This is to reserve space in
into the memory you can delete allthese the memory for the numbers. Youneeda
lines. string variable because the numbers will
be packed as characters. 23

*Sinclair computers use the command CODE instead of ASC. Continued over the page.
**If you have a Spectrum or TRS-80, see page 46.
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Number packing trick continued

3

70 LET P¢="*

This loop replacesthe stars in P§ with the
numbers stored in array AMOUNT. The
command CHR$ tells the computer to treat
the numbers as ASCII codes and each

110 PRINT ASCINIDS
(P$,21,11)

Now the numbers are packedinthe
memory. To retrieve any number you

need to use the commands MIDS and ASC.

Inthe example above, MIDS(P§,21,1)tells
the computer to take one character from

PS$, starting with the twenty-first character.

<4 Then "collapse” the variable with this
command. This fools the computer into
thinking P§ is empty, even though the stars
are still in the variables area of the memory.

2P
@‘N SFINSSS
ﬂW @NWW

numher is stored as the character for lhal
ASCII number. Because the computer
thinks P§ is empty it stores each character
inthe space reserved by a star.

ASCtellsitto print the ASCII cnde forthat
character — your number. If you do notuse
ASC the computer may crash as some of
your numbers will probably be codes for
special effects which cannot be printed as
characters onthe screen.

Using the routine

5 REM ROUTINE TO USE P$
10 LET P4="##82¥48% ptc,”
20 LET Pg="" . Asmany stars

30 Open file as you have
40 INPUTH file,P$ numbers.

50 Close file
&0 REM REST OF
PROGRAM

]

tfrom someone
who might list
the program.

Packing data like
thisis a good way
of hiding the data

Before you can use this method to store the
data for a program you must save P§asa
data file as described on page 21 and
shown on the left.

In the program which needs the data,
you only need the second routine shown
on the left. This reserves space forthe
data with a variable full of stars, collapses
the variable and then loads the data from
tape or disk.

You have to save P outside the
computer because it is an “unquoted
string” and the computer thinks P$ is
empty. When you list the program, the
data will not be listed and each time you
run the program, the data in the memory
will be wiped out (the command RUN
clears all the data from the variables).




Another way to pack data

Here is an alternative method of packing number data. This time you use stars inaREM
statement to reserve space for the data. Then youreplace the stars with your data usingthe
BASIC command POKE.* With this method the data is part of the program listing so youcan
run the program as many times as you like. When you save the program the data willbe
saved too.

POKE and PEEK

Address Each memory boxiscalled a

location.

Each location
has a number,
calledits

address.

The command POKE tells the computer to PEEK does the opposite. Used with PRINT,

store an item of data in a memory location ittells the computer to display the contents
with a certain address. The dataisstoredas  ofa particular memory location i.e, the
anumber which the computer thinks isan character whose ASCII code was stored
ASCIl code. there.

How to poke data

You have to be very careful using this method as if you poke data in the wrong memory
locations you may confuse the computer by wiping out essential information. If this
happens you have to switch the computer off and on again to get back tonormal.

1

«In the first line of your program youneed
a REM statement with as many starsasthe
numbers you want to store. You can putthe
starsin brackets to make them easierto

10 REM(#zeeessstepte,)

SPUI.
2 Replace A with first address where your
20 FOR I=A TO A+100 computer stores BASIC progrargs.

30 LET C=PEEK(D) Peeks into each location and puts contents in variable C.

40 PRINT "ADDRESS "jI;i" = *; IfC<31 or =127 it is an unprintable character and is
30 IF C431 OR C»127 THEN LET C=44 — replaced with 46, the ASCII code for a full stop.

60 PRINT CHRS(C) Prints character for code C.
70 NEXT I
BO STOP
Next you need these lines to peek into the stored in yowr computer. To find this
computer's memory and find where the address, look at the memory map in your
stars are stored. You need to replace the computer manual. (For more about memory
variable A in line 20, with the address of the maps, see next page.)
first location where BASIC programs are 25

‘m&rgxﬁmpulers do not use the commands POKE and PEEK. See the Guide to Basic at the back of
1 4
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How to poke data continued

3 100 DATA list your nuabers here
110 DATA etc
150 FOR 1=X TO X+nuaber of data items-|

160 READ N .
170 POKE 1,N HI& yo
180 NEXT 1 dataitems.

Next, add these lines, putting your numbers
in DATA lines starting at line 100. Then run
the program. The computer will print the
contents of each memory location and then
stop at line 80. When you see the stars onthe

Now type this LET statement as a direct
command, i.e. with no line number. Then
type GOTO 100. This makes the computer
start running the program from line 100.
Eachtime the loop from lines 150 to 180
repeats, the computer reads a number into
N and then pokes it into location I. Now the
numbers are packed in the computer’s
memory.

Position in data list of number
you want.

Be very careful to write
down the addresses of
the stars correctly.

If you make a mistake,
the computer will crash
when you run the next
part of the program.

screen, write down the address of the first
star and make sure that there are asmany
stars asthere are numbers in your DATA
lines.

To find any number, use PRINT PEEK as
shown above. To check the numbers are in
the memory you can run the program again.
Now you can delete lines 20 onwards and
add line 10 to the program which needs the
data. Youmust not list line 10 asthe
computer may crash when ittries to display
the data on the screen. You can list the rest
of the program, though, by typing LIST with
aline number.

The memory map

The memory map is a diagram which shows what different areas in the computer's memory
are used for. There should be a memory map in your manual. The map shows allthe

computer’'s memory, including the ROM, with the addresses of the beginning and end of
eacharea alongside. Here are explanations of some of the terms used on a memorymap.

Screenmemory or Display file. Thisis
where anything to be displayed on the
screen is stored.

Variables. The data for variablesand
arraysis stored here.

User RAM or Free RAM. Thisiswhere
your BASIC programs are stored.
Reserved for use of the operating
system. The computer usesthisareato
keep track of what is going on.

BASIC. The ROM program which
enables the computer to understand
BASIC.

Operating system. The program in ROM
which tells the computer how to work.




Checking input

When you use the command INPUT you have very hittle control over what the user
types in. The data the user types i1s immediately stored in a variable. If they typein
something unexpected and it s then used in the program 1t can cause the program
to stop with an error message. Youshould always check the input and make sure it
isacceptable before going on with the rest of the program.

Input tricks

The easiest way to check input isto testit
with IF'THEN as shown above. If it does not
pass the test, send the computer back toask
for the input again.

20 IF AS¢"A" OR AS)°F" THEN PRINT
"THEELETTER MUST BE BETWEEN 4 AND F*

You can check letters inthe same way as
numbers, as shown above. In fact, the
computer compares the ASCII codes for
the letters.

“200 PRINT "WHAT 18 rnlln cunmnv

"lﬁ IHPHT'M'EET l=ﬂ i
zﬂ*‘rs n:-uig, ~=ﬁi me A
)
:-z;nu :ﬁr FlTmill ; cnmu}
) INT *
NOT RECOS zcn';:gmv 00 ;

If you want the user to type in a word froma
list of words the computer understands,
store all the words in an array (W$). Then
use a loop to check that the word isinthe
array. (If you have a Spectrum, see page 46.)

Itis a good idea always to use string
variables with INPUT. Then, if the user
types ina word and the programis
expecting a number, the program will not
crash. VAL tells the computertoreada

INKEYS trick string variable as a number.
400 PRINT "TYPE THE YEAR YOU WERE BORN® :
810 LET L=4 No. of characters in answer you expect,
—ns Empty variable to hold answer,
420 LET AS= e
430 LET I=0

440 LET I1$=INKEY$:IF 18="" THEN GOTO 440

P until key is pressed.

Puts next key typed in I$. Repeats line

430 LET CK=RSCII$)
450 IF CK47 AND CK{58 THEN LET I=I+1:LET
R§=AS+[$:PRINT 1§}

Puts ASCII code of character in I$ into CK,

Makes sure CK is ASCII code for no. from
0-8, then adds 1 to counter and prints [5.

470 1F I<L THEN BOTD 440
480 LET A=VAL(A%)

Goes back to get another character from
keyboard.

490 IF A=0 THEN GOTD 400

b— Converts AS to a number and storesin A.

L——0u Checks A.

When you use INPUT you have no control
over the length of what the user typesin. If
you want to check or restrict the length, use
INKEY$ instead of INPUT.* INKEY$ tells the
computer to take the next key typed onthe
keyboard and store it in a variable.

This routine uses INKEY$ with a loop sothe
user can only type in four characters.
Another advantage of INKEY$ isthatthe
user does not have to press RETURN, and it
doesnot put a question mark onthe screen.
21

*INKEY$ is not standard on all computers. See the Guide to BASIC and check your manual.



Screen display tips

You can make your programs look really professional by arranging messageson
the screen so they are clear and easy to read, and so that the screenlooks
interesting.

Displaying messages

A good rule to follow is always to display messages in the same area of the screen: for
example, at the top or the bottom, or centred in the middle of the screen. Whereveryou
choose, print all your messages there so the person running the program knows whereto
look. You can do this with a message-printing subroutine, as shown below.

80 CLS
90 GOSUE 1000:REM INITIALIZATION

On some

100 LET M$="HELLO" Message coMmputers you
can use the

110 803U8 430 command SPCIN)

120 END to print N spaces,

490 REN ESSAGE PRINTING ROUTINE Prints a line of spacestoclear | "'5'6290fCLS.

300 PRINT TAB(X,Y);CLS$ old message off screen.

310 PRINT TABIX,Y)}M$ Prints message at column X, line Y.

520 RETURN

1000 LET CL$=" ' Make CL$ as many spaces as

there are columns on your screen.

For example, to print in the top left corner,
makeX=landY=1.

1010 LET X=coluan to print message

1020 LET Y=line to print message
1030 RETURN

]_

PRINT TAB(X,Y) tells the computer to print
atcolumn X, line'Y. Thisis not standard on
all computers so check your manual and
Lhe ;l:rogram conversions at the back of this
ook.

Touse this message routine you need to

your screen, to wipe old messages off.
put the number of the column and line in

Then eachtime you want to printa

which you want to print your messages, in
variables X and Y in the initialization part
of the program. You also need a variable
CLS with as many spaces as the width of

message, put the message in M$ and send
the computer to the message-printing
subroutine.

—_———
Try notto leave the user looking at ablank
screen. Itis boring and they may thinkthe
program has crashed. To avoid this, don't
clear the screen until you are ready to print
the next message.

Make surethe ¥
messages L
are easy to
understand
and there are
no spelling
mistakes.



Displaying lots of information

If you have lots of information to give the user, think of the screen as a piece of paperand
arrange the information on it with a title and border. Use headings and paragraphs tomake
the text easier to read. When the screen is full, do not let it scroll (i.e. automatically moveup
aline) or this will ruin your display. Work out the number of lines you can display onthe
screen and when it is full, clear the screen and start again, repeating the title and border if
you like (this will be easy if you have written them as a subroutine).

Screen border routines™

«4You could use this routine to underline a title. Setupa
variable with as many characters as there are in your
title. Then set the variables X and Y inthe PRINT TAB
command, to print the line where you want it.

—_————
Replace CD and CL with the ASCll codes for cursor down
and cursor left for

our computer. : X g
¥ i 4 This routine printsa

10 REM VERTICAL LINE

20 LET V="#"+CHRS (CD)+CHRS(CL) Apor each staris line down the screen.

30 LET L$="" printed, the cursor Replace CDand CLin

40 FOR [=1 T0 length of line  codesmakethe line 20 with the ASCII

50 LET L$=L$+V$ compuier move one codes for cursor down
Jodition Gownand and cursor left on your

60 NEXT 1 left, ready to print the et Bt A s

70 PRINT TAB(X,Y);L$ next star. e

the column and line where
you want the line to start.
R T TR T R Y T S RS
90 REM BOX ROUTINE
100 CLS

110 BOSUB 400

120 BOSUB 250

Useyourcomputer's
colour commands to print
coloured lines.

130 GOSUB 200 3 -

140 LET Y=Y+I:GOSUR 250 o

130 END Here is a routine to print a border atany
195 REM VERTICALS position round the screen. Youneed tofill
200 FOR I=1 TO H-2 in the variables for the size of box you

210 PRINT TABLX,Y+I)iL$ Leftside  want. For example, for a box round the
220 PRINT TAB(X+M-1,Y+])jL$; —Rightside edgeofthe screen, make Xand Y both1l
230 NEYT I and make H the number of lines onthe
240 RETURN screenminus 1, and W the number of

245 REN HORIZONTALS ol IS
250 FOR J=0 TO W-1
160 PRINT TAB(X+J,Y1iLS§;
270 NEXT J Add these lines to centre text inabox
280 RETURN drawn by the routine on the left,

395 REN INITIALIZE VARIABLES
400 LET L$="#" —— Orother character
410 LET H=height of box

420 LET W=width of box

430 LET X=position of left side of box
440 LET Y=position of top of box

430 RETURN

Centring textin a box

{45 GOSUB 300

295 REM CENTRE MESSAGE

300 LET C=INT((W-LEN{M$))/2)

310 PRINT TAB(X+C,Y-INT(H/2))iM$
320 RETURN
405 LET M$=message

R E R LT RS LT EEE LRSS LI LTS EEEEEETEEE L L L LT B L.
EE T T LTSS EE LS SRR EEEEEEEE L L L T EE BT T T E S o
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*See page 47 for help with converting the PRINT TAB commands in these routines
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Writing menus

A menu is a way of letting the user choose what part of the program they wantto
run. The menu consists of a list of options from which the user can select theone
they want. You can then send the computer to the correct part of the programto
carry out the task the user chooses. The menu needsto be clear and easyto
understand, and look interesting. On these two pages there are some ideasfor

ways to presenl menus.

rEI-HFEMIEEH : r;P'I'IIIHES'FEH GANE
Nould you like to: What would you like to do?
1) Draw a shape Play a new game m:tkriit‘lgf_fshli
2) Alter a shape See the clues YOUr Menus are
3) Use a library shape Study the codes clear.

4) Save a shape

Then press RETURN.

L? J Lrhan press RETURN.

Please press A or I to move the cursor
Flease type the nuaber of your choice. to the line of your choice.

When you are planning a menu, the main the example on the left. Another way isby
decision you need to make is how users are moving a cursor or other symbol to pointto
going to indicate their choices. The the choice. There is a routine for a moving
simplest way is by typing in a number asin cursor menu on the opposite page.

Telling the computer where to go

Totell the computer which part of the program to run you need to store the user's choicein
avariable. You can do this using INPUT for a number choice menu. For the moving cursor
menu you need to calculate the position of the cursor, as shown opposite. Then you canuse
the command ON GOSUB* to tell the computer which subroutine to go to, as shown below.

200 PRINT "SHAPEMAKER" 1 {
210 PRINT "Would you like to:®

220 PRINT *1) Draw & shape"

230 PRINT *2) Alter a shape"

240 PRINT "3) Use a library shape® Meru
230 PRINT "4] Save a shape'

260 PRINT "Please type the number®;

270 PRINT "of your choice."

280 PRINT *Then press RETURN." o

290 INPUT C User’s choice.
295 IF C<1 OR C>4 THEN GOTD 240 Check input.
300 ON C GOSUB 400, 450, 500, 590,

Youuse ON GOSUB with a variable, as
shown in the routine above. The value ofthe
variable tells the computer which
subroutine to carry out. For example, if Cis
3, the computer will go to the third
subroutine listed in line 300.

*Not all computers have the command ON GOSUB - see the Guide to BASIC.

Please type
the number of
your choice.




Word input

| 250 PRINT "WHAT COLOUR DD YOU WANT?*
260 PRINT "RED, BLACK, GREEN, BLLE®
270 PRINT "PLEASE TYPE YOUR COLOUR"

[3

2B0 PRINT “THEN PRESS RETURN*®
290 INPUT AS$
= Loopto

310 FIR 92 10 4 searc
through

320 IF WS(J)=A$ THEN LET C=J array
holding

330 NEXT J o

340 IF C=0 THEN PRINT "WORD NOT
RECOGNIZED, PLEASE TRY AGAIN":60TO0 270
350 ON C GOSUB etc

If you want the users to choose by typing a
word you need to store the words from

which they can choose in an array (WS). Then
compare the word the user types in, with
those in the array. When a match is found,
store the array subscript of the word ina
variable (C) touse with ON GOSUB.*

Moving cursor menu

Letterinput
200 PRINT "PLEASE TYPE A LETTER
FRON A TO F.*
210 PRINT "THEN PRESS RETLRN®
220 INPUT A$ Converts letter
230 LET A=ASC(A§) ——— to ASClI code.
240 IF ACeS OR A.‘r?ﬂ—m'mhmda
THEN BOTO 200 iﬂﬂffwﬂ-“
250 LET C=A-b4 m A-F

260 ON C GOSUB etc.

To choose by typing a letter youneed to
convert the letter to a number which you
can use with ON GOSUB. To do this, convert
the letter to its ASCII code using the
command ASC (or CODE on the Spectrum).
Then subtract the number necessary to get
arange of numbers starting with 1. For
example, the ASCII codes for letters AtoF
start at 65, so youneed to subtract 64 as
showm in line 250 above.

To use this routine you need to work out the TAB positions for each line of your menu. Then
calculate the TAB numbers to position the cursor to the left of the first choice in the menu.
Youalso need to know the number of lines from the top of the screen to the first choicein
the menu, and the number of lines between each choice.””

50\./‘-»4'#.51'9.2'

270 CLS GKME

-

280 GOSUB 1000:REM INITIALIIE “wiR AT Twleu o Dﬁ_ﬂ_f o] Lu
290 PRINT TAB(1);"SPYMASTER GAME" 1 i :‘* ¥ W i |
300 PRINT TAB(1);"WHAT WOULD YOU LIKE TO DO2" NEROGE T“IF‘E*;\:*“ AN
310 PRINT TAB{I,NL);"PLAY A NEW GAME" I EEEEEE AR R EEET
320 PRINT:PRINT TAB(1);"SEE THE CLUES" lselel 1Tl ”. P v ey TR R

c.L-.uE'S.
330 PRINT:PRINT TAB(1);"STUDY THE CODES" 1 T
340 PRINT

350 PRINT TAB(1);"PLEASE PRESS A OR 1 TO MOVE THE®
360 PRINT TAB(1);"CURSOR TO THE LINE OF YOUR CHOICE.®
370 PRINT:PRINT TAB{1);"THEN PRESS RETURN"

380 PRINT TABCX,CY);"»"sLET OY=CY

390 LET I$=INKEY$:IF 16="" THEN BOTO 390

L-psq.ti‘fg-ﬁ-v—l-n

TS| |T|vie |¥ 'T.vt:ls, |clo|o|t
a i

Flip-fileuses a
menu like this.
Seelines 885-

400 IF I$="A" AND CY)NL THEN LET CY=CY-5p |—Routineto

410 IF 1$="1* AND CY(LC THEN LET Cy=Cyssp | MO corroor
420 IF CYCSDY THEN PRINT TABICK,0Y);" * ;
430 1F 1$CCHRS (13) THEN 6070 380 —— RETURN key = |1
340 LET C=INT{(CY-NL) /SP) +1 g“"m‘&
450 ON C GOSUB 500,600,700 o ::{;tfg?o

493 END use in ON

1000 LET NL=4:LET NC=3:LET SP=2:LET (X=0 GOSUB.

1010 LET CY=NL:LET LC=NL-SP+i(NCSP)

1020 RETURN

*[f you have a Spectrum, see page 41.
**See page 47 for help with converting this routine.
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