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Fo reword '

Before a computer can perform a task it must have a
prograrn — a set of instructhions which tells the comnputer
| exactly what you want it to do. You can buy programs on
tapes and disks, or type in those published in books and
| magazines. But, before long, most people want to write their

_| own programs. Once you know how to do this, you can make
| your computer do all soris of things for you
1 This book contains three games programs based on the
theme of a space journey. Versions are given in full for the
Apple lle and Cornmedere €4 computers, and you should
| read the section relevant to your computer, because the
exact instructions for any particular task often vary slghtly
£ 7AW 1 for different rnachines. Each program is cxplained step-by- '
x = step, so that you can see exactly how it 1s built up and how it

A A ANA\ | works. At the end of the ccmplete program there are

~/\ ' | suggestions for changes and additions you can make

| yourself. Atthe end of the book there is a section showing
how the three programs can be Joined together to produce a
single three-stage game and the complete orogram Listing is
given. There 1s also a glossary of the computer terms used in
| the book, so you can look them up and find out what they mean.
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Introducing BASIC

Most programs for home computers are wntten in a
compdter langaage called BASIC. Just lice any otner
language, BASIC Las rules that have to be followed fthe
program is to work. For example, the BASIC commana
PRINT causes information to be displayved o1 the screen. But
text to be displayved must be enclosed between double
quotaticn marks, s in the first line of crogram shown below.
Try the other lines and see what happens You'll notice lines
two ana three produce very different results because tae
computer treats figures differently from words. The BASIC
arthmet ¢ symbols are shown on the notepad below.

FRIMT "HARFY BIRTHOGY "
FEINT " 15en
FRIMT 15

With a complete program, the computer must perfcrm each
irstruction in & logical order. Alsc, a program wouldn't work
if the computer periormed each instruction as soon as 1 was
typed 1n. By giving each Instruction a line number, we tell
the computer to store it in its memoery antil the program is
RUN. Line nummkers usually go up in steps cf ten, so that the
first three Ines of program are often numbered 10, 20, ana
3C. The computer carries cut each mstruction in strict
numerical order, and additicnal instructicns can be added
afterwards by giving them line numbers such as 15, 25 and
so on, as appropriate. Try typing ': the shori program below.
Notice that line 10 does not appear on the screen. The REM
command 1s short for reminder, and the computer lgnores
anything placed after 1it.

T T MY QEuIe pp

A& £ ] B

L0 REM "ERIRITHDAY GREETIMG" | | }
20 PRINT "HAPFY HIRTHDAY TO you" i HAaFEY BIRTHDAY TO yOU |
30 FRINT “HAPPY BIRTHDAY TO YO i HAFFY BILRTHDAY TO Y0OU |
40 PRINT "HAFFY HIRTHDAY DEAR COMPUTER" | HAFFY BIRTHDAY DEAR COMPUTER [ ]
S0 FRINT “"HESRPRY BIRTHDAY TOD you» { HakFFy BIRTHDAY TO YOLU i
a0 FRINT ! !
70 PRINT "y ARE" [ | You arE |
8¢ PRI S | | 1 !

| 20 PRINT "YEAR OLE" YEAR OLD
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Getting to know your computer

Before you begin to work on any of tne programs 1t i1s a good
1dez to experiment with your compuier so that you get to
know the keyboard. It doesn't matter what you type in — you
can't do the computer any harm. Most often the computer
will respond with "? Syntax error” or "lllegal quantity.” These
messages - called error messages- are very useful when
you know more about programming, but for beginnersit's
best to ignore ther.
In particu.ar, learn how to use the editing keys so that you
can erase any mistakes you might make. The manuals that
are supplied with the computer wil help you to use these.
Don't worry if there are certain keys you dont understand -
you'li get to know what they do wher you need them. Below :’S é;gﬁczebﬁ g:? ::?(;?hdt[lid.ﬂt?;;l?:
some of the most important keys and instructions are lle and Commaodore. Blue Keys
highliohted apply to the Commaodore only.

This kev (short for CONTROL) has a number of functions on both computers._]
On the Commodore 1t 1s used to obtain the first eight colors available, and on
the Apple, CNTRL used with the “C" key stops a program running. See the
user's manuals for more detail on CONTROL functions. .

This is the Commodore logo key and has a number of functions. It gives '
access to the second eight colors available and to the graphics symbols on
the bottom left of each key.

This key on the Commodore stops a program while 1t is running. If the
prograrm s waiting for an INPUT, then you must press this key and then the
RESTORE key 1o stop a prograrrn.

(5 DEL

INST DEL

On the Apple, the DELete key is used in conjunction with the cursor keys to
correct errors. On the Commodore, INST DEL deletes the character to the
left of the cursor. Used with the SHIFT key, INST DEL inserts spaces intc a
program line,

#gl?;T This selects etther lower case or capital letters. Capitals are obtained when
LOCK the SHIFT LOCK is down. All programming commands and instructions

should be typed m in capital letters,

This key must be used to enter program lines into the computer's memory
after they have beemrtvped in. It is also used to make the computer exacute
commands such as RUN, LIST and SAVE.

‘ CLR This key positions the cursor at the top left-hand comer of the screen. Used
HOME with the SHIFT key, CLR/JHOME clears the screen and places the cursor in
this home position.




Preparing a program

Before you begin writing a program in BASIC, you should
kniow exactly what 1t is you want the computer to do. The first
Stage 1s to write an ocutline for your program in ordinary
Enaglish For example, the outline for the first program in this
book might read; "ldea of game 13 to guess a random
number. [f quess 13 correct then computer shows a shutte

it off display. No more than 10 guesses. Instructions for
playing should be clearly displaved on the screen.”

You should also plan how you want the screen to look so
that any instructiors are clearly displayed Graph paper is
useful for this, because the computer's screen 1s also divided
into vertical and horizontal coordinates, although the exact
number of these varies fram machine to machine. The initial
planning for the seccnd game in this ook, in which you have
to pilot the shuttle through a field of asteroids, is showr on the
notepad opposite and a basic screen plan is also given. Once
these preparations are made you cen go on to the next stage
—drawing up a lowchart. The flowchart will enable you to
break down vour plan inta each of the logical steps
contained within the program you wish to write.
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. Flowchart

. Flowcharts break problems down into sets of decisions and
instructions. The flowchart shown below 1s for the first
programm in the book. The diamond-shaped boxes indicate
points at which decisions are taken — is the guess too high, for
example, cr have you used up ten guesses? The questions

are always answered ycs or no and depending on the

answer the next appropnate step 15 taken. bquare boxes are
used to indicate points at which operations are made, such

as for the mitial screen display. Flowcharts help you to ask

the right questions, so that you can give the correct
instruchons to the computer. By carefully studying the
flewchart it's possiple to see if any stages have been left out.
Once the flowchart works, all that remains to do 1s to convert
each section into the programiming commands of the BASIC
language.




Saving programs on tape

No matter how well you get -0 know a orogram, it is very
time-consuming to type it into your computer, line-by-linc
each time you want to RUN it. And, quite probably, you'll
make tyoing errors, so ihat the program will nced careful
checking and correcting, 2r "debugging,” as it is caled in
computer jargen. S once you have the prograrm working,
you'll want to be able to store it on tape for future use Thisis
a simple procedure anc the instructions for saving and
loading programs are giver. on the notepads below. I'sa
good 1dea to save two versions of vour program before
switching vour cormnputer off, just in case the first one hasn't
recorded properly, which sometimes hagpens Make the
first recording and then wind the tape on for, say, ten

turns before the second recording. Label your tape with the
prograra name and its position: "Takecff (0" for the first
version and "Takeoff 20" for the secenc and so on. For this
reason, lt's LTiportant to remember to set the counter on the
tape recorder to zero betore you begin. With properly
labeled tapes, you can go stralght to your program when you
want to nse 1t again,
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SHUTTLE LAUNCH

You are the commander of the space shuttle. To launch the shuttle, you must
input the required power level to the shuttle’s central computer. You have only
ten attempts to guess the correct level or the mission is aborted. The computer

will tell you if your guess is too high or too low. If you succeed, the shuttle's

instrument panel will show your height increasing until orbit is achieved.
Good luck!

WMELCOME ABOARD CAPTAIN GORDOM

TO0 LAUNCH THE SHUTTLE ¥YOU MUST
GUESS THE POWER LEVEL REQUTRED
{ANMY MUMBER BETWKREEN 1 AND 16&)

TYPE 1T ITM AND PRESS RETURN
GO AHEAD, PLERASE

A%

“\ TOO HIGH, TRY ARAGAIN

13
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This program uses the computer's ability to generate
randaom numbers. Most of the program lines consist cf the
mstructions given to the player during the game. The first
nine .ines of program create the mitial display.

(O . or citr e 1 Al UL
5 REM  HBHUTTLE LA
10 TEXT ¢ HOME e b

‘ O 20 MTABR 4 HTAE 13: MRINT "SHUTTLE LadlncH" 3
‘ AU OHTOE 332 FRINT Mermm——mme el
40 VTAB H: HTAE Z¢ PRINT "THE SHUTTLE I3 READY FOR
‘ LIFT OFF™
e D0 YTAR 10: HTAR Z: PRINT “"YOUR TaSE IS 7O LetNCH ™ |
' HO O VTWB LZ: HYAR Z: FRINT "YOL MaY MaVE ONLY TERN
O ATTEMPETEG! L0 O
FOOONTAR 1k HTAR 2o FRINT "FLEASE ENTER YOUR MAME"

Q B0 VTAB 18: HTAR I FRIMNT "BY TYFIMGE T &ND FRESSIHNG @ :

RETURRN"

Line 5 gives the program its title, using the REM statement,
TEXT mode is sclected and the screen is cleared using the
HOME command in line 10, VTAB and HTAB instructions are
tised to position the information on the screen. VTAB
conrols the vertical position, and is followed by a number
ranging from | for the top line of the screen, to 24 for the
bottom. HTAB controls the horizontal position, and should be
followed by | for the left-hand side of the screen, to 4C, for
the nght-hand side. So in line 20, “SHUTTLE LAUNCH” is
positioned four lines down, thirteen spaces across. The
other instructions are similarly positioned.

v TAB 4
\pasmonfs THE

OR ON T
%.%hsr.we DDWN-
‘{H rAB 13
|poﬁmoN5 %
|cURSOR ON-TF E'

3 th Pﬁg*’j‘i}
P m—

)

| R .
!| ?\ frHE EGREEN SIZE

ROVY

|G 24 ROWS BY

40 COLUMNS.
TEXT I5
\ pPOSITIO

ONED BY

VTAB
STATEMENTS.
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O 85 VYTaE 20: HTAR =
GO INPUT NAE :

O 100 HoME O
110 HTAE 4: FRINT "WELCOME AEOARD, CARTAIN jNA#E

(O 1206 VTAB 8: WTAR S: FRINT “TO LAUNCH THE SHUTTLE you €)
MUST " .

O 130 UTHAE 10: “TAR S FRINT "GUESS THE FOWEER LEVEL ® .
140 VTAE 12: =TAR S: FRINT " (apyY NUMBER BETWEEN 1
AND 1O0) .

O 150 VTAER 14: HIAR S FRINT "TYEE 11 I alND Prsss
FRE T LR

() 160 VTER L& HTAR 12 FRINT "GO @AHEAD %% oN
FLEASE " rﬂ-& & &T Qb

i g pa e T i i .

Next, line 90 enables the player's name to be entered while
the program is running - line 85 places the cursor ina
sultable position, The INPUT command causes a queston
mark to appear on the screen. Whatever is typed inwill be
placed in a string variable called NAS. The string sign, §$,
tells the computer to expect letters and/or numbers as input
The computer displays the INPUT when asked to PRINT

NAS$, asinlinc 110. Notice that NAS is outside the quotation
marks. After the INPUT, the screen is cleared in line 100, and
the second set of instnictions is displayed.

O 170 LET LEWY INT O RMD (1) % 100) + 1 @ ?
180 FOR A = 1 T 10 .
170 VTAEF 1%: HTaAkR 18: INFUT S Q

200 IF au = L EN THEM  GOTD 2 @
205 YTAER 21: HTABR 10 %’;%’f

P10 IR B LEYV THEN  PRINT T LOW, TRY AGAIN O L
EZH PFoBL - LEY THER FRTIMT O "TO0 HIGH. TRY aGaIRY %

= oo BEXT & E

DAC HOME
20 VTAR L0 HTAER 20 PRIMT YO HAVE FALLED AFTER -

@ TEN aTTEMRETSRE DY @
250 VYTAR 12 HTAR 1: PRINT "TYEE CRUMNS &ANMD FRESE

FETTIIRR T TRY AGATIN" D i;
2720 slip .

é._/. 3

[nline 170, RND(1), produces a random number between 0
and 1. This 1s multiphed by 100 and made a whole number
using INT and s stored in the variable LEV, Line 180 setsup A
to count from 1 to 10, to himit the number of guesses. Line 200
checks for a correct quess and lines 210 and 220 tell the

player U the guess was too low or (o0 high. After ten attempits,

the program goes to lines 240 to 260 and the game ends.

Y
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Q .
Y ‘ | 2 HOME
) oon, DET HE 220
l TOT LET Té s o0
‘ L CEp PROIMT

R

MR T

LET HE = ¢ » = -+ 1
IF HE < Té&E [T ARG

The hitoff display shows the shuttle’s height on the
"Instrument panel’ 1ncreasing as the shuttle accelerates to
reach orbi®, Line 230 sets the takeoff height at zero and line
300 sets the target fo: the orbit at 10,000, The next three lres
display the words LIFT OFF and HEIGHT and the figure for
height at the desired positions on the screen, tc form the
mmstrument panel. Line 3£0 calculates the changing heignt by
doubling the old figure and adding ore. Because the
computer works so fast, the changing fiqures for the height
would flash past om1 the acreen too quickly 1o be seen cloarly
if the computer were allowed simply to make the
calculations and display them. To slow the computer down, a
delay loop is added at lines 340 ard 350, These commancs in
effect tell the computer to count to 500 hefore doing anything
else Line 370 instructs the computer to go back to line 330,
display the figure oktained for height and run through to
oltain a new value for height. Thig 1s repeated unti] the
fiqure obtained for height ‘s greater than the target set for
achieving orbit.

‘ ) TEC HOHE

SR FOR RO = 1O 70 15
' Ay SUAE ROy Brae 11
I . Y JAL L___ lﬂl (XTI

G100 MEXT KE]

AZ0 T AR LWy HPaR 3w PRINT OGRS T AT T ONS

€ CAPTHEIM AL

FECTNT UEHLTYYLE ER DRE T e

- ATy ERND

'Ihe fina section of the pregram displays the congratulatory
message. It uses a FOR.....NEXT loop in lines 380 to 410 as an
easy way of printing "SHUTTLE IN CRBIT" five times. It
works by using RO as a variable used in the VTAB
inatruction, having values ranging from 10 to 15, In effect, it
tells the computer to print on each screen row, fromrow 10
1o row 15 Witkout this loop, 1t would be necessary to copy
line 400 s1x¢ times, with a different program line for each row.

_ROOOO
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This program uses the computer's ability to generate
random numbers. Most of the program lines consist of
Instructions to the player that will appear on the screen at
apprcpriate moments during the game. The first nine lines of
program create the initial digplay.

@ 5 FEM SHUTTLE LAUJHCH O
18 FRIMT CHEEC147 )

28 PRINT SPCCLZy s "SHUTTLE LAUMCH" @
30 PRINT SPCOl3 M ——m e e e e LI

|® 48 PEIMT SPCOCZ2"THE SHUTTLE IS5 FEADY FOR LIFT-COFF" O
REt PREIMT 2P0z "AelOUR THSE 15 T LAUHCH LT
g FREIMT SPCOSH; "eleyYDn MAY HAYE DMLY TEM ATTEMETS

@ e PRIMT SFOCZy; "MEFLERSE EMTER YOLE MHAMEBIR" O ,

| S8 FREIMNT SkCO3 0 "RBIRY TYFIMHG IT AMHD FRESSINHG FETURH" -]

In line 1C, the screen is cleared using CHR$(147) To make
all the text appear near the middle of the screen, the SPC

command {short {or space) 1s used. SPC s always followed _&& ‘
by the number of spaces that should appear before the :

printing starts, given in parenthesis, To position the g ; w
information dewn the screen, cursor contrel codes are used. \F—P RINTSC_;:; g&gg; |
These are available by typing fizst a set of double quotation E'{:y;iﬂgunsoﬁ CONTROL
marks and then pressing the "up/down’” cursor key. This CODE FOR THE SAME |
causes a reversed "Q” symbol t0 appear on the screen, THING 15 A REVERSED—|
instead of moving the cursor. So in line 30, the three cursor HEART. « )
control symbols place three line spaces between the L n
underlining and the next message printed in line 40, In lines

50 to 80 the cursor control symbols appear before the
message 10 be printed, 1o give two line spaces.

DRAW 'I‘H-'i'mE
OMMODO
I] 2 H _l__'H_] T gCREEN GRID
] i l TO PLOT HOW
¥ L ! You WANT THE
g ' SaRENENNEN CREEN TO
| S ERERE A auns SOOK BEFORE
[ EEgBERE i
| = | 111 | PROGRAMM"NG
!
r
- o
»*




‘ 3 INFUT HAZ
O 188 FRINT CHESI147)

115 PRIHT "SMELCIME AEORRED. CAFTEIM ) HAS
\C) 126 FRINT SPCCS
& 13e PRINT SR
| 1der FRINT SFC:
1598 PRIMT SFLCC
163 FPRINT SPC

2V e AMY MUMEER BETWEEW 1 AMD

—= i n i

0 AT AHERD, FLEASE "

O
Aoteern LRUHCH THE SHUTTLE YOU MUST™
JUEMGIESS THE FOWER LEVEL REGUIFED" O

O

PeRTYRE TT I AMD FREST RETLEH"

IRAIS

mark and flashing cursor to appear on the screen to prompt
the user, The mput typed in 1s placed In a string varabie

Line 90 allows the player's name to be entered while the
program is running. The INPUT command causes a question = Y !

labeled NAS. The string sign § tells the computer to accept
both letters and numbers as input. The computer displays
the INPUT when asked to PRINT NAS, asin line 110 Notice
ihat the string sign lies outside the quotation marks and is
preceded by a semi-colon. Afier the INPUT, the screen i
cleared by ine 100, and the second set of instructions
contained in lines 110 to 180 1s displayed.

) 178 LE=INT (RND(R #1060 +1
156 FOR AT=1 TO 1d
19 IHEUT 0 KEEEI;GU
O 5@ IF SU=LE THEN GOTO 254
1

ATTEMFTS! "

278 STOF
_m”- S A e e e R S R R S S e

<19 IF GULE THEW FEIHT SPOCP oot .o TOo Lo,

TR
' THGATH
223 IF GUPLE THEM FRIMT SPCOFGLL . T00 HIGH. TRY
, TG T
238 HEXT AT
—~ 248 PRIMT CHEEC147 0
O 250 FRINT SPCC23, " alolNesN 0L HAYE FRILED AFTER TEH

iC) 2o PRINT"METYFE “REUMT AMD FREZZS RETURM TO TRY AGAIM"

;0@0006

The RND(0) cornmand in line 170 genarates a random
number between 0 and 1. This is multiplied by 00 and made
a whole number, o7 iriteger, using INT. Because INT rounds
dowm 1o the nearest whole numbet, a | is added to make
sure the figure can never pe zero. This number is stored in
the variable LE {short for level). Line 180 limits the number cf
guesses to ten. If the guess s correct, then the program goes
tc the success display at line 280, otherwise lines 210 and 220
tell the player if the quess was too low or too high. Afier ten
attempts, the program goes through to lines 240 to 260 and
the relevant messages are printed.
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FEIHT CHE$C147
HI=6

TH=] Ao

FRINT SFColdy "AemEL IFT-OFFH e
FEIHT SFCO1S; " aealeHE I GH T el

: EEIHT SFo e " ]
248 FOR DE=1 TO Soa

a5 HEAST DE

ZEE HI=HI%z+!

aYE IF HICTH THEH GOTO 33

Gt e e P
| e R R N
LI W R A

RN Y]
Nl

LI}
W)

15X

SR

The Liftoff display shows the shuttle's height on the
‘Instrument panel” increasing as the shuttle accelerates to
reach its orbit, Line 290 sets the takeof height at zero and
line 300 sets the target for the orbitat 10,060. The next three
lines display the words LIFT OFF and HEIGHT and the
figure for height at the desired positions on the screen to
form she instrument panel. Line 360 calculates the changing
height by doubling the old figure and adding one. Because
the computer works so fast, she figures for the height would
flash past on the screen too quickly to be seen clearly if the
computer were allowed simply to make the calculation and
displavy 1it. To slow the computer dowr, a delay loop 1s added
at ines 340 and 350. These commands in effect tell the
computer to count to BOC belore deing anything else. To
make the display run more quickly, decrease the fiqure in
the delay. Line 370 instructs the computer to go back to line
230, display the figure obtained for height and run through
to obtain a new value for height. This 1s repeated until the
value obtained for height 1s greater than the target set for
achieving orbit.

¢) 399 FRINT CHRE$(147
58 FOR RO= 1 70 15
AB0 PRINT SPCe113"SHUTTLE IM OREIT

© a1@ HEET RO

dzvi PREIMT "de CONGEATULRTIOMS CHRFTAIN U HAE

[ P

R R i e e R R e R e
The: final section of the program displays the congratulatory
message. It uses g FOR......NEXT loop 1n hines 380 to 410 as an
easy way of printing SHUTTLE IN ORBIT 15 tmes. It works
by using RO (short for row) as its loop vanable, in this case
having values ranging from 1 to 15. In effect, it telis the
compuler to print orn each screen row from row 1 to row 15,
Without this loap, 1t would be necessary to copy line 400
fifteen times, with a different program line for each row of
the display.

S R N A G

CHEN R RR IR s R e e R et
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Improve your program

One of the best ways of lecarming about programming is to
experiment with the programs you type in. Try deleting the
delay in lines 340 and 350 and see what happens. Change
the number of guesses the player is allowed by altering lines
180 and 250. Always keep a note of the changes you make, so
that you can restore the prograrm to its criginal form whan
you want 1c.

Adding sound

APPLE Ile

The eddition of sound to your program will make the game
more exciting. However, the instructions for obtaining
complex sounds are too complicated to be exp.ained here.
The simple FOR. . ... NEXT loop given below wi.l give
gounds as the shuttle takes off. The PEEK cormimand in line
345 tells the cormnputer to lock into that part of the memeory
where sounds are confrolled. The FOR. .. .. NEXT loop
instructs the computer o do this fifty tmes before going on 1o
the next stage of the program.

COMMODORE 64

The Commodore can produce extremely inleresting sounds,
but the programming commands needed are very camplex.
Sound 1s available by using the POKE instrucion, followed
by two sets cf figures. The POKE instructionis heyond the
scope of this boak, but try these additions o your program o
add scunds to the lfioff display:

Al
i
wn

FOKESdZ7e. 1E5

366 POKESSZYZ, HIAES FORT=8TOEE  HEXT
375 POKES4ZTE, 125

FOKES4ZY7, 15 POKES427E, 81 FOKES42965, 15°

‘
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This program displays asierolds and the shuttle on the
screen, and enables the shuttle to move inthe direct:cn the
player wants, In line 10, GR sets the computcer to low
resolution graphics mode, and HOME clears the screen

(08 REM  ASTEROLIDS
10 GR 3 HOME

The first section of the program draws the astero.ds at
random positions on the screen, sc that there are diffcrent
asteroid positions each time the game is played.

Belore the asteroids' positions are actually plotted, you
should plan how you want the screen to look In GR made
there 1s space for Iour lines of 1ext at the bottom of the
screen, The graphics area 15a grid with 40 vertical
coordinates and 40 horizontal coordinates, each munbered
from 010 39 The top left-hand corner of the screen has the
coordinates 0, 0. Logically, the shuttle should begin its
journey at the left-hand side of the screen - vertical cclumn
Q. The asteroid field will extend from column 2 to column 36
and the shuttle wiil have reached its objective if 1t gets past
column 37 without hitting an asteroid. [n addition, the shuttle
should not be able tu fly off the bottom of the screen to avoid
the asteroids. Taken tcgether, these conziderations will
procuce the screen plan showt in the illustration below You
could have a different plan, in which case you'll have to
change lhe {iqures in the VT'AB and HTAB instructions of the
program thal plot screen positions accordingly.

COLUMN

|

SHUTTLE START PoOSITION




GBI @l a0y 130 €40
FOR = 3 T 40

e i
TR

Pl
CLy w

i

Rk

= I S
LET BEMOomss
COLLOR= 5
PO @D Gaby D0 OaG — L
FLOT Al sy s LT
FLOT &0 RSy DO oSy + 0 ]
MEXT

i AW

i R )
(S IS

=]

EEr o

mell o |

]

AL

1, 0 Ak)
S A RN X S

Inline 20, the DIM command cpens two arrays in which the
positicns of the astercids ACross and DOwn the screen are
stored. The number in brackets which Iollows indicates the
number of astercids - 40 gives a good display. Lines 40 and
50 generate random row zrid column positions for the
asteroids within the limits set for the disglay. Line 60 sets
COLOR to 5 which gives graphics colored gray - until
COLOR 1s changec, everything PLOTed is in gray. The
astercic 1s actually built by lines 61, 62 and 6. Note that the
astercld shape 1s madce up o five blocks. AC(AS) DO(AS) 18
the central posinon of the asteroid: linc 61 PLOTs the klock
of color directly below, and the block directly behind this
position. Line 62 PLOTSs the central and the forward blocks,
and line 63 PLOTs the block above, The notepad shows
how each asteroid i1s built up from these PLOT instructions.

Lines 40 1o 63 have generatec a random position and plotted
an asternic. there The FOR......NEXT loocp of lines 20 and 70
do this for all fonty asterolds mturn.

AFTER LINE 70 TYFPE RUN
AND THE ASTEROID FIELD
SHOULD APPEAR ON YOUR
SCREEN.

/IF Yo GET AN ERROR
MESSAGE CHECK BACK
THROUGH THE PROGRAM
LISTING.
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[n line 100, the horizontal starting position (CQ - short for
column) of the shutrle is set at 0: the vertical position (RO —
short for row) 1s chosen by generating a random number
betweer. 0 and | using RND(1). This 15 multiphed by 38 and
made a whole number using the INT statemnent. One 1s
acded so that the value of RO can never be zero. COLOR is
reset ‘o 151n line 110, ready to PLOT the shuttle in white at
the ccordinates CORO 1n line 120

Lines 160 to 220 enable the player to give the shuttle
instructions for its ‘curney through the asteroids. Three
directions are encugh - up, down and right — since the
shuttle 1s moving from left to right across the screen The
direction s given by pressing the U, D. and K keys
respectively. The INPUT s stored in the string variable DI,
If a key other than U, D, or R is pressed, then line 200 sends
the prograr back to 160 for a carrect input. The shuttle's
direction 1s changed by changing the valuez of UP and Rl in
lines 173 to 190, Line 2 I{) asks for distance that the shuttle 15
to travel in this new direction to be INPUT. Notice that there
15 no ¥ sign since the input will be given in figures. Line 220
gives a alfferent color to represent the shuttle's course, to
distinguish 1t from the shutile's current pesition

C) FIGHTY "D #
q e YR DEg == mil THER LU =

C) 1o IFDIE = "D THEN U o= $aRT = Gy GO0
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Lines 230 to 330 might be thought of as the heart of ihe
prograin. They allow the shutile to be plioted across the
screen by the player and check that no collisions with any of
the asterolds have occurred. This wheole sechon 15 contalned
within a FOR.....NEXT loop which uses € (shori for course)
as s variable. This loop 15 repeated for as many umes as the
higure for distance input at line 2 10, What happens :s that thie
shuttle's new position 15 found vsing UP and RI in lines 240
and 250. The shutile moves to these now column and row
coordinaies one unit at a time. The lines that follow check
each new posil1on for success or fallure.

BE & e
I s
g A AT AR TRD =
DO EasY 4 1) THERM
D OAS) AlD
ACCAST 4+ 13 THEN  GOVG ZF0

b Ok /O < ) THER B0
LELLOR= 1G Fhoob T L0, b
RO = RTOTRER GOTD 410
RE¥T B
FOT0 110

F: R 5 3 e e R e s

In hnes 260 to 2590 another FOR.....NEXT loop 1s used to
check to see if the shuttle has collided with ar: astercid. The
actual coordinates for an astercid stored in the array in line
20 are for the center of tne astercid. The positions plotted on
the screen also Include the coordinates above, below and to
the rignt and left of this position. So lines 270 and 280
compare the shutile's cocrdinates with these coordinates,
since the shuttle will coll:ae with these first. The loop does
this {or all 40 asteroids in turn. Line 300 checks to seeif the
new position takes the shattle "out of orbit.” If all 1s well, the
new pcsition for the shuttle is plotted by line 310, The final
check is to see 1f the shuttle has reached column 38 safely.
Lastly, line 340 sends the prograni back to line 110 for the
next course and distance to be input.

NEXT ASTEROVD

e 5,
iy 7
- —-# NEXT ASTEROID \ﬁ_f,
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All that remnains to da 1s to add the final messages for snccess
or fallure mn the garme - "YOU HAVE CRASHED INTO AN
ASTERCID AND YOUR SHIP IS TERMINALLY
DAMAGEDI" and so ¢ni. The HTAB and VTAB instructions
and the placing of the message on twe lines simply glve a
better screen display. There are three end messagzes — one
for collision with an asteroid, one for going out of orbit and
one for success.

O 270 WOME @ viaw Zlr HTAR S: PRINT UvOU HAUE CRASHED & |
INTD Al AETERDG D :
O za0 vTeB ZZr HTATR Sr PRINT "AMD vOUR SHIF 16 O
TERPFNOLL Y DabaEEn "y END &
) BH0 HOME ¢ YTAR Elr WTAR 3r FRINT YO0 HOVE GUNE OUT €) |
aOF GRBTTY ﬂ
! 400 MTAER 2Zr HTAR Sr PREIMT CAND ARE LOST [N SFACE": e~ B
|O END O i
. 410 HOME @ VTaER Z1: HTEE 5 FRYMT "WELL DONE ' ¥ :
O MLSBED THEM aAllt" O
‘ ATC YTAE 22: HTAB S: PRIMNT "YOU QUALIFY A5 & SHUTTLE
® FILOT" 'S
L{N 430 END ;

DIRECTION (UP.DOWN . RICHT)
DISTANCE

Don't forget to aad the END instruction at the end of lines 380
and 400 - if you leave them out the computer will always run
threugh to the final lines of program, and you would receive
the congratulations mesgage eacn time you played the
game. STOP has the same effect, but if you use this the
computer would repcrt “BREAK IN 380" when the shuttle
collided with an asterold, for example.
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This program uses some of the block graphics available from
the Commodore 64. | displays the asterolds and the shuttle
on the screen and enables the shuttle 1o be moved
according to the commands input during the game. As
before, a REM statement gives the prograr iis title and the
screen 1s cleared using PRINT CHR$(147).

(O 5 REM HASTERCILDE
18 FEIMT CHE£ 147

'I'he first thirg tc do, before writing the section of program
for drawing the asteroids a* ranaom positions on the screen,
13 to plan how the screen should look. The Commodore 64
has a screen width of 40 columns and a depth of 25 rows,
numbered 0 to 38 and 0 to 24 respectively. The shuttle
should travel from left to right across the screen, so its logical
starting pcint should be in colurn 0. The asteroid deld
shoul occupy most of the screen 10 this case it extends
from column 3 to column 32 The shattle will have reached s
objective when 1t gets past column 33 without colliding with
an as*erold. The top three rows of the screen should be
reseyved to display instructicns for piloting the shuttle,
progress messages and allow inputs 1o be given during the
course of the gamne. In addition, the shuttle should not be
able 1o fly off the top or bottorn of the screen to aveid the
asteraid field. Taken together, these considerations will
produce the screen plan shown below. You could work out a
different desian for the game, but if you do so, you'll have to
change some of the figures in the PRINT instructions.

coLumMn

ASTEROID BELT

SHUTTLE S5TART POSITION
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FOR AS=1 TO S

BCrAS  =IMTCRMOCKH Y 3@ 1473

OOCAS »=IHTCRNDCE 2 1 +4

PREIMT LEFTECUDNS, DOUCAS DSPCOCRACOAS Y 2" 9"
FRIMT LEFTSCULE, IOCAS 41 »SPOCRCIRS 2 " S W Y
HEXT HZ

e ———— e
Bt R e R R T

In une 20, the DIM command opens two arrays in which the
positions of ike astercids across and down the screcn are
stored. The number following in brackets indicates the
number of asteroids ana hence the size of the array
required. Line 25 usaes UDS to store a string of cursor contrel
codes. These are used later to meve the cursor (o the
desired position dowri the screen for printing, as in line 110,
Lines 3010 7 are a FOR..,...NEXT loog which allow the
cormands contalned in lines 40 to 65 1o be performed for
each of the 50 asteroids in turn. The loop variable AS stands
for asteroid Lines 40 to B0 generate randam colummn and row
numbpers which plot the position of each asteroid on the
screen. Line 80 produces the top part of the asteroid using
the graphics symbol on the "D Key. T'o gat ihe symbol,
press the Commodore logo key and "D together. Line 65
gives the bottom part, made from vwo characters. The first
character 1s reversed — the symbol . the lisung i1s the exact
opposite of what appears on the screen. See the notepad
oppostte on how to obtain reversed characters. The second
character 1s cbtained by pressing the Commodore logo key
and 'V" together. RUN this seciion as shown below.

AFTER LINE 70 TYPE
RUN AND THE ASTEROID
FIELD SHOULD APPEAR
ON YOUR SCREEN.

IF YOU GET AN ERROR
MESSAGE CHECK BACK
THROUGH THE PROGRAM
LISTING.




Flt= DHT ORI D #2600+
LEFTECUDE, RO SPCOCON
i CHR 2
¥
FREIMT "STIME THEEH: "MIDFCTIE S, 20" MIMUTESZ ")
5 FRIWNT EIGHTEOTI#, 20" SECOMDS
P VALCMIDECTIE, 4, 10202 THEH 3950

Inline 80 TIS, the tirne, 1s set at zerc and has six characters
The first two characters count hours, the second two,
minutes. and the third seconds. In line 140, the MID$
command takes the third and fourth characters to display the
minutes and in 145, RIGHT$ takes the last two characters of
T1$ to display the seconds. Line 150 takes the program to
line 350 where the run cut of ime message is digplayed if the
VALue of the fourth character is greater than 2 - that is,
when two minutes have elapsed. The string of 35 spaces
stored in line 90 18 used ‘n hnes 120 and 130 to overprint the
old values displayed at the top of the screen. Lines 100 and
[10 PRINT an "X" at a random positicn 11 column G, to
represent the shuttle ready to begin its journey.

013

THPUT "DIRECTION U, DOkH, RIGHTI",
th|

IF DI&="U" THEHM LF=-1:RI=@:COT0 2
IF DIE="D" THEH UF=1:RI=a:5070 21
IF DI$="F" THEM UF=R:EkI=1'50T70 Z1
SUTO 124

ITHFUT "DISTAHHCE" DI

FRIMT LEFTHOUDFE  ROGSPFCCCO 0"

1
&
k1

S AN] — JE.- LYK}
& LU A N

;;?

Lines 160 tg 220 allow the shutde to be given course and
distance instructions for s fight. Three directions — up,
down and right —are enough, since he shuttle s moving
Zrom left o right across the screen. The direction 18 INPUT
uging the U, D and R kevs respectively. The INPUT is stored
under the string verniable DIS. If an Incorrect key 18 pressed,
line 200 sends the program back to 14C until cne of the valid
keys s pressed, [n line 220 the shurtle symbol will be
changed to a "(" to represent its path.

oo
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Lines 170 tc 190 set the values for the change in the shuttle's
course, by using UP to set the change in direction ug or
down, and RI to direct the shutt'e ic move to the rigkt. The
acual change inthe shuttle's position only takes place after
the distance has beer, input. This input s allowed by linc
210 Notice that a string variable sign ian't needed for this
INPUT because the d:stance given will be given in figures.
Finally in hus section, the shuttle symbo] is changed from an
X into a 0 so that the shuttle’s path through the asteroids and
the shuttle’'s current position don's get confused.

Lines 230 to 33C are real.y the heart of the orogram. They
cause the shuttle 1o move across the screen and check that
no collisions have occurred. This whele section 1s contained
within g FOR....__.NEXT loop which uses C (standing for
course) as lts variable. The loop isrensated for asmany
times as the figure for distance input in line 210, What
happens is that the shutt.e's new position 1s ‘ound in lines 24C
and 250, using the values oI UP and RI set in the previous
section of the program. The shuttle mcves o these new row
g21d celumn coordinates one unit ai a time.

FOE ©=1 To Il
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MEXT [
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In ines 260 to 290 another FOR.....NEXT Icop is used to
check to see if the shuttle has collided with an asteroid.
Limes 270 o 285 take the column and row positions of the
shittle and compare them with those ior the asteroids stored
in the array opened at line 20. Line 270 checks for collision
wth the graphics characters printed by line 60, and lines 280
and 285 check for the two characiers printed by iine 65 The
lcop does this for each asteroid in turn. Line 300 checks to
see |f the snuttle has gone out of orbit. If all 158 well, the shuttle
I8 printed at the new pozition. The final check is to see if the
shuttle has reached column 34 Lastly, ine 34C sends the
program back tc 110 to ask for the next course and distance.

All that remairs 15 i add the end messages. The cursor
control codes and the placing of the messages on two lines
simply give a beller screcn display. 'The reversed heart
symbol before each message |s the cursor control code for
cleanng the screen — it does the same as CHR$(147).

FRIMT IsIsieEis]eainiels YO HBYE EUW QUT OF
FLIEL "

PRIHT "aM AMD MILL DRIFT I SPRCE FOR EVER™
ST

FRIHT " lelseleranlr]e e]] YO HRYE CREASHED IHTO A
AZTERCIOD"

FPRIHT "aml  AHD Y2OR SHIF IS TERMIMALLY DAMAGED!
CSTOF

FRIMT " IIslealeleleTaTes]a] YO HRYE GOME QUT OF
COREEIT"

FEIMT " HHD ARE LOST IH SFRCE™ :STOF

FRIMT " IIa]eIeleInlsa]e]e]e] BIELL INIHE! YOU MIZZED THEHM
ALY

FEIMT ™ HHE YOL BIHLTEY Am R SHUTTLE PILOT" (STOFR

GRS e R S

_éff@@(uuca@@

When yvou play the game, ycu should keep in mind how the
asterolds are made up. They are composed of three
graphics characters. 'The graphics characters used are
made up {rom a combination of three blocks as shown in the
dhagram below. If the shuttle cccuples any of the three
blecks of any of the three graphics characters, then the
computer will report a collision.

M/ISS CRASH
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Improve your program

You can make the game harder o play by increasing toe
number of asteroids, but after 120 or so 1t is almost
impossible to find a route through. Change lines 20,

30 and 260.

Adding colour

APPLE lle

In GR mode, there are a total of sixteen colors avalable on the
Apple lle, obtained using the COLOR instruction followed by
a nunber from 0 w 15. By asing the RND command to
generate a randor number in this range, the asteroids can
be randomly colored. Add the line helow to achieve this,
Notice that | is added to the random number - this is to
ensure that the COLOR ficure can never be zerc which

wou.d produce a black asiercid, invisible against the plack
screen backgrouna.

e L A0L Dkees  LRIT s sbihd o Lo s 7 s
o, F R R i o . iy B g

COMMODORE 64

To produce random colored asteroids for the Commodore,
the POKE ccmmand must be vsed. 546 1s the "address” for
the area 11 the coamputer's memeory which selects the
prinung color. The second figure in the POKE command
gives the color selected. The secuon of program below
chooses a random nwnber between 1 and 8 1o give
randornly colored asteroids. This figure is rot allowed 1o be
six, as this 1s the cclor of the backgreund and would produce
an "invisible” asteroid.

O) 55 #H=INT(RHDC@#Eo+1: IFik=cTHENSE
Lﬁ\ 5@ POKEG46, X4 FRIMT LEFT#IUD%, BOCAS DSFCOACIAS) D" "
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Once again, the shuttle will travel from le? to right across the
graphics screen. The bottom four text lines are used to
display the insirument panel, showing the shuttle's height,
rate of descent, speed, and distance from the runway, and
the’r respective values. The shuttle's objective, the munway,
1s represented by a blue block in the bottom right-hand
corner of the screen. The shuttle and the runway are
produced using PLOT statements. Once again, graphics
mode 1s selected and the screen is cleared. The layout
gencrated by the first lines will lock like this;

s

HE)GHT DESCENRT SPEED D1 5TANCE
2000 5 400 {1 800

= 39 e
ﬁ_

@ o HEM O BEMUTTLE LANMDIRNG
10 B8R o HOME
€) 20 LET D = 1BOOO: LET S = 400: LET H
LET F = %
€D 30 LET S = ¢ i
403 VMTAER Z1: HTAER Z2: FRINMY "MEIGHI
DISTANCE"
{D S0 COLOR= Z: FLOT Z5,2%: FLOT J&, 5%
R i

= 200008

DESCEMT SEFEED

FLOT 257,739

FLOT 38,39

Line 20 sets the initial values for the shuttle's distance from
the runway, speed, height and rate of descent. The VTAB
and HTAB instructions are used to position the inshrument
panel display — remember t¢ include the three spaces
between each heading. Line 30 stores a string of five spaces
that will be used to overprint the cld values on the instrument
panel while the progiam is running. [n line 50, COLOR 2
gives a blue munway, made up of four graphics blocks,
pcsitioned by the PLOT statement on the 35th row of the
graphics screen.
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LET ¥ = 1

FLOT x.¥: FLOT X + 1,.¥:

O il LET X = Or
O COLOR= 1=

FLOT %,Y —

O

The shuitle’s starting position on the screen is given by the
coordinates X and Y in line 80, representing column and row
positions across and down the screen which will be used to

XY~

PLOT the shuttlc later in the program. The shuttle is
represented by the three blocksat positions X, Y: X+ 1, Y

xY X+i, ¥

and X, Y-1, colored green by COLOR 1.

THE SHUTILE

BG  VWTAR 22 HTAER Z: PRINT
O S0 HTAERE Z: FRINT H:

fai HISH [Je BEEINT ¢

110 HTaE 1Z: PRINT F
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C¥F;

ha
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120 HTRAR 22: PRINT

130 HTAB 22: FRINT 4
O 140 HTAR Zo: PRINT G

150 HTAR 30; FRINT Dj

]
“hd
-
o
A
w

L

1000

Lincs 80 to 150 display the figures for height, rate of descent,
speed and distance from the runway, using VI'AB and HTAB
mstructions ta place them under the appropriate instrument
panel display. The string variable, G, in lines 100, 120 and
140 contains the senes of five spaces stored in line 30 and 15
used to blank out the old values of the figares on the
instrument panel before they are updated later in the
prograrn, giving the impression of a running display as the
shuttle 1s plloted down to the runway.

HCIM

O Le0 IF S < 200 THEN i ks HIGE o
FRINT "OHUTTLE STALLED™: END
T 00 THEN  HOME : VTAE 21: HTEE S
FRINT “SHUTTLE HAS OVERSHOT BUNKAY!": END
80 .IE,H { - O THEN BOTO 290

f O C}

Lines 160 to 180 check the values for the shuttle's speed,
distance and height to see if they agree with the conditions
placed on the game. Line 160 checks that the speed hasn't
dropped below 200, and clears the screen and prints the
appropriate message if it has. Line 170 checks that the
shuttle has not overshot the runway. In line 180, the program
goes to line 230 if the shuttle has reached the landing height
of zero. At line 290, another check will be made to see if the
shuttle has landed close encugh to the runway — within a
distance of 1000 from the runway.
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Lines 190 to 280 allows the player to control the shitlle's
descent. At line 190, the GET R$ command tells the
computer to go 1o the keyboard to see if a key has been
pressed. Any key that is pressed is stored in the R$ - the
program will wait until a key 1s pressed. Lines 200 and 210
check to see if R$ was A or D (A increases the rate of
descent, D decreascs it). [Tany other kev 1 pressed the rate
of descent remains the same — use the 5 key to do this when
vou play the game. Lines 220 and 225 limit the rate of
descent to a rummum value of one and a maxirmnum of ten.
Line 230 calculates new values lor the shuitle’s instrument
panel, and line 240 prints the shuttle 1 the old position,
colored black by COLOR 0. 'This effectively blanks out the
shuttle. The shuttle’'s new position 18 calculaied by lines 250
and 260 and printed by line 270.

CD 20 IEox 10on THEN  HOME @ VYTAaR 2l BTaR D

The final lines check that the landing 1s not short of the
runway, or that the shultle's speed or rate of descent 1s not
too high. If not, the program runs o line 320 for the
congratulations message,

FRIMT "LANMDING SHORT 0OF RUNE&Y" ERD
€D SO0 IR S F00 JTHEN  ROME ; VMTAL H1s HTAR S
FRIMT "LAMDIMNG SFEELD TOO HIGH": END
6) 1o IF = = 5 THENM  HOME @ VAR 21 HTAR 5:
FRIMT "UNDERCARKIAGE HAS COLLAFSED": END
AR HOME ¢ Wiak 21 HTAR St
O PRIMT "WELL DOME' A FERFECT LLAMDING"
20 END

36

o

i




As in the previous prograin, the first stage of preparation is
to plan how the screen should look. Once again, the shuttle
will travel from left to right across the screen starting from
the top lefl ‘hand corner. The shulile’s objective, the runway,
18 represented by a block in the bottom night-hand corner,
The top of the screen is reserved to show the shuttle's
mstrument panel, displaying the shuttle's height, rate of
descent, speed and distance from the runway. 'These
considerations result in a screen layout Jike the one shown in
the illustration below,

i ¥ el B'EEFHNT ﬁ il Al

| 2loloja H O=E 1180|

S EEM ZHUTTLE CAHLIIMG
18 FREINT""

28 D=135000 0 S=400 " H=200: F=5

0 Cg=" "

SRR (G L O UL UL DL L DL RO DG IR

3 PEINT"E REEIGHT wIEZCEMT  @#=FEED

G OO0

S PEIMTLEFTHCULE, Z403P00 =5 "B %
ST T T e y

BOISTHHCOE"

{000

SENE s S R
Line 20 sets the nitial values for the speed, height, rate of
descent, and distance from the minway for the shuttle, At line
30, a string of six spaces 1s stored in C§, to be used later to
overprint the Instrument panel. Line 35 stores a set of cursor
control codes, used to position the display later in the
program. The instrument panel 1s printed by line 40. Color
text is availlable d:rectly from the keyboard by pressing
elther the conlrol or the Commaodore logo key together with
the numbers 1-8. For example, hght red 1s given by the logo
key with 3. In the program these colors ate represented by
color codes In lines 40 and 50. The code Inline 50 colors the
landing pad hght green.
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The shuttle’s starting position at the top of the screen is given
by the coordinates X and Y in line 60. The shuttle is printed
vellow using the reverse on and off codes, similar to those
used to print an asteroid i1 the last program. The shuttle's tail
18 made using the logo key and "C’, and the body 1s given by
using the Commodore logo key with "1,

REVERSE DN REVERSE OFF

o8 FRIHT" oelal S
@ SE FRIFHT" ih{aln] :
1o FRIMT o8l SPCC 120 0F
O 118 PRIMT"wela"SFPCO15E
1268 F'P..IHT"';E!.I!]"SF'E?v"?'t‘* Mo
128 PRINT" 20" ...2E1::-:~;
144 F'E:IHT“;:iu.IvI”‘FJ CETACE

;@ O O §

179 PRIAT" RSN SR 27 0

Lines 80 to .50 display ‘he figures for speed, rate of descent,
height and distance from the runway, placed under the
appropriate headings on the instrument panel. Again, the
same color contrel codes produce a colored display. The
string variable C$ i1 lines 80, 100, 120 and 149 uses the string
of six spaces stored 11 line 30 10 blank cut the old valuas
clsplayed before they are updated. This will give the
impression of a running display on the instrument panel as
the shuttle moves downward across the screen towards the
landing pad.

R e R

ERdaie b e T

ETOP

OWERSHOT THE RUNMMAY " STOF
2 IF Ho=p THEH %9

m THEH PRIMT LEFT#cLD#. 1105F0C 12 " 5HUTTLE )

IF II.-*._J:-* THEH =R LEFT Foitlids da™ Al

SHUTTLE HAS

O

Lines 160 to 180 chack that the speed is not too low and that
the shuttle has not overshot the runway by more than the
fiquire 0f 999 Line 180 checks to see if the shuttle has
reachead the landing height of zero, If so, the program goes to
line 290, where a final check will be made to see fthe
landing has met the other conditions necessary for success.
The LEFT$(UD$, 11) instruction uses part of the stxing of
cursor contrcl codes stores in lne 35 to position the
messages down the screen.
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198 GETES
200 IF RF="R" THEH F=F+1 S=3I45
218 IF R$="D" THEM F=F-1:g=5-5

IF F=r THEH F=1 5Z=z-249

O
.:'.r_Lj
O 238 H=H-F o=+ F-S0&2 D=D~IMT =180 O =,
248 FEINT LEFTEFOUOE. Y+ 2SP0OHCE
O 20 H=ER-THT OO T8 250 0 C
2EE Y=Z2-THTHAC 20081200 |
27 FRINT LEFTEC00E, Y1 2ok 0 O T oy O Ff
R

GOTOER

E T R A R R e e B R R s e e e T
R e e e R e i

From line 160 to 280, the program allows the player to control
the shuttle's descent. At ine 190, the GET R$ command tells
the computer to go to the keyboard to see if a key has been
pressed. Any key that is pressed is stored in the variable RS.
Lines 200 and 210 check to see if the kev stored inR$ isan A
or a D {standing for accelerate and decelerate respectively).
If so, the descent and speed values are changed
accordingly. At line 220, the program ensures that the rate of
descent can never be zero if it were, the shuttle would stop
altogether. Line 230 calculates the new values of helght,
speed and distance to be displayea on the mstrument panel.
In Line 240, part of the cursor control codes stored in UD§ 18
used to position the cursor appropriately, and the spaces
stored in C§ are used to overprint the old position of the
shuttle. The new positions of the X and Y coordinates for the
shuttle are calculatced in lines 250 and 260, using the new
values of height and distance. Line 270 prints the shuttle at
this new position, and at 280 the program returns to line 80 to
continue the shuttle's descent,

S2e IF Ir-lendd THEW FRIMT LEFTECUDE, 1123 LANHDTHG

C) SHORT OF FLUHRESY " 2T {D
@y IF S2x38ad THEHW FRIMNT LEFTECUDE. 131" a LAMTTIHG

() SFEED ToO0O HIGH! i =ToOF QD
=tA IF F»5 THEMW PREIMT LEFTHCIDE.112

- - IHOERCARR IRGE COLLAFZED" S STOR

€) 22 FREIMT LEFTEFCUDE. 210" Y WELL NOME. B FERFECT €)

. CLAMOIMGH P 5TOF

Lastly come the end messages. These also check that the
landing 1s not short of the Tunway, nor the spesd or rate of
descent too high. If all these conditions are met, then the
program runs through to line 320 and the congratulations
message 1s printed.
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Improve your programs

The final improvement is to I'rik all three games together.
Orther changes have been made in the listing below, and the
lines are indicated by an asterigk. Before the linking can
begin you must renumber the program lines in the second
and third prograrms.

Linking the programs

APPLE Ile COMMODORE 64

To make the link, a subroufine 1s added at The Commodore linking subroutine 1s added
line 3000, This gives an "ALERT!" display plus  at line 3C00. It cantains & short delay and then
sounds. Line 440 and 1440 take the pragram gives an “ALER'L1" display before the next

to the subroutine at the end of each section. section of the game begins. Lines 440 and
Lines 430 and 1430 give the approprate word 1440 call up the subrouline,

to appear 1n the display in each case.

Peb ™ DRI LE E ALIMLH REM SHUTTLE LAJHCH

TEXT @ I0ME FRINT CHR$:147.

VTAL A LTk 1 0: PRIMD "SHOTI L L sl e PRIMT SPCY 1305 "SHUTTLE LALKE

HEHE 1% FraeInT " * FRIHT 5PCC130," LU

WTAE B: HTAE 3z PRINT "THE SHINTLE 1S KEADLY FOR PRIHT 52050 "THE SHUTTLE 15 FEALY FOF LIFT-CFF”
LIFT OFF" 5@ PRIMT SRCoZ:: "ADYOUR Tesk I TO LAJMLH L1

WIAER e HTAER Tz PRIMEC "YTUIR Tasl 1 100 LaldMEH FRIHT SRPCC30: "rMF00) MEyY HAVE OHLY TEM ATTEMFTS
T ; B

FLasH FEOFRINT SECO3n; "APLERSE EHTEM 'WUUR HFMESR"

WTOH 1T MTaR Sr CRIET "0 Hey ORLY BB TEH FEINT SPCO3», YBY TYFING 11 HHD FRESS [NG RETUREN QM
ATTEMFTS THEIIT HAZ

WOFPe FRINT THRT. 1472

I3 =1 = HIAb Sz PRINT "FLbaskt FHTER cOlR BGHE o FRIMT "NEMELCOME ABOARED. CAFTFIN ' .HAS

AR MTAE S PRI "Ly IR 21 # PRESSING : FRIMT SPCoS): " mRIlo  UNMCH THE SHUTTLE Y00 MissT!
RETURR™" 0 FRIKT '=PL Bl THE FOJER LEYEL RE=LUIRELD!
MTHE 2i0: HIAE ™ 0 FRINT -3F B HHY HUMEER EETWEEH 1 AMD Red:'
LIFUT Fiad S8 PRINT SPC<S»"MeTYFE IT IN AHD FRES= RETURHY
IHE LB FRINT SPiZ0iz " PRIGD AHEAD, Fi ERSE"

HTAE F: PRINT CUELCUME aBOAKE, CARTSIN " iMAE tFE LE=LMTCRHD 4160

JTAE B: HTAE S: PREMT CTO LANCH THE SHUTILE vOU ‘S0 FOF RT=1 10 1A

MUS T i3 PRINT " Hefmuntetarelnlel-lel ol e SFC 0 1] 0 ATTERFT
UTAk Las HoAB S PRIMI "GLESS THE PO LEVEL HUMBEF AT I8k

HELUTRED" THFUT ~ JGH

UTER 122 HTAE S5: “RIMT "iaNr MNUMBES B ldebEd 1 Mkt TF GLIZLE THEM GITO 234

AMDE L) ;i IF GLKLE THEW F=IMT 3MC S too Tod Lol TRY
YTak 14: HTAB S5: PRIND "TYFE 11 I AMND ZRESS RGRINTT

RE TURN" FZA [F GUXLE THCH POIHT SPieys Gl ', Toy HIGH. TR
YTAE L[&= HIAE 12: FRLMI LU AHEAD, [LEASE" AGETHT™

LET LEY = INT { RMD 1) » 00 + 1 HMERT AT

FOR & = 1 TO 10 z FEIYT CHR$147 .

FLASH = Wlab 1d: HiAb S Felr Al TOHET HURBESR ¢ W FRIMT POl ATl FRSE FHR RN AFTER TER
AT MORMAL ATTCHMPTS I

VTAR 15: HTAEB 18: LWNFPUT GU FRIAT" el YFE KU AHD PRESS R=THREH TO TRY AGAIM'
IF GUY = LEY THEM ©£RTO B8O 27 5ToR

MTAE 20z HTAER Lo B OPRIAT CHREr 2470

B G LEW THEN  FRIMT “TO0 Lok, TRY NGARIN Y g Hl=3

IF U LEY THEM FRINT "700 HIGH, TRY AGln Th= 1 GAG

MEXT A ERINT SPI¢1d™, “amnl TFT-GFF 11 11"

HAME FEJNT SFCrln LB IEL N L

WTERE Lu: HITAE 2; PRINT "will R&VE Fall ED GFTER 0 PRINT SHOGIR T HT

TEM ATTEMFTE" FOE DE=1 T

YTRE [Z: HTADR 1 FRINT "T¥FE CRIM &HD PRESS HEWT TE

RETURN 10 THY AGATH" 1 HT=HTMS+1

STOF FORF34277. 15 PORESH2 72, 2L FORIEDAL3E, 1D PORED4Z
HOME 129

LET HE = < FURESG2 73, HI <65 FORT=0T 00 - HEXT

LET Tr = 10200 3 IE HI-TH THEM CuTo Zzw

UTEE S: HTAB §3: FRIMI "LIFT-OFF!1 " 275 POLES4ZTE. 122

WTAG 10 HTAE e VRIMT O "HELGHT! FEIMNT ZHRE 1472

UTABR 10 HTAER Zo: PRIBT HE FOF Fix= 1 TO 'S

FOR sOunp = 1 ! 408 FRIMT SFCOL12:"SHUTTLE I ORRIT oo

LET & = FPEFr a3% 4:0 HEXT RO

WMEXT EOLNG 420 PRINT el COHCEATULRT DM LHETAIY 7 HAE

LET HE = HF » 7 w430 FE="ASTEROID"

I HE =« T# GOTO I340 # 440 COSURISEE

HOME Il EEF ASTEROLDE

FOF RO = 12 7O L% g 2 1903 PRINT CHREFC g7

VIADB RI: HTaR 13: RINT "SHUTTLE (M CREIT!: v - [A26 DIM Hov5H . pOoSan

NEXT RO r : : e 1825 10F= " RaaeteleTnTeleTeloiu eial eir o Teyml £ LAl AT 0. B 2]0 ]

VIAD 17: HipkE Tz PaIsll "CONDREATLIATICNS LAZG FOR He=1 0 Sa

CEEFALN. “yNAE. . 1843 ACCASY= THT CRHDCR 30 +

EELE'-z i 50 1E33 D Hs =[|1T-:RN]JCEl_1!2:L3.a+g

REM  ASTE S LS5 =P HT PR &30+ 1 [Fi=a THENLYS

BR - HOME 10l PORES4e, 3 PRINT LEFTECUDE.DOCAS » »2F0e AL




.lkl* [ A E L]

L iz
1410
L gz

LaT
[ T
2000

2w
pet= 1)
200
g RV )
2110
C1z0
2130
T140
2190
z160

2170

2180
Z190
2200

2210

TSR0

SER0
T
Iolu
Jun
O30
RANY-T¥]
050
pRTARS

DR A0 iy B0 Ceding
Flik o5 = 1 10 90
TET Mt imSGe - IMD o SHD L)
LET DOwas: = 11 RMD (11
[ R TR SHT o R
PLOY wiifbe DU
FLOT al (=Y T g
FLOT mC inSa  DenSs
MEXT &=
LET L = LET RO = IFIT © RHI (1
L N i}
FLOT £0. KD
HTAE b= 1REUL " DI@E T TON O Taor
" THEY WP = - R o= o LU L
DY THEN UFR = Pakl = o= bl 12000
MENOTHES T ik, 1 el B
GOTD 1] &0
ITHFAT "DESTAMNCE " 0]
COLOR= 10%: FLOT Gio,RO
FikR I T il
LEF RO = RO+ L
LET €O = L) + KFE
Fore A5 = 1 T 40
IF Ll o= ALtASr AMD LHD TN ks
R = pvE&S: &= § ITHERN  Liaid |1
IFR DubvASy alD G =
co = ACLAESE F Py THER
MEXT A3
1F R A L I THEW il
LHIL OF 2 PLOT COSRO
1 Lo SYOTHEM  GOTO Ll
MEST
GATEE 11 b
HIME = WTAREB 2l:
[ATO A ASTERTD
VTR D0 BTAR S FRINT anD yoos shitre 15
TERMIMALLY DAMAGED": EMD
HOME = VTRE Sl HTAER Sz FRINT viob HAVE  GOME
OuUT OF ORETT™
VIaE 2le HTap S PEINT
EmMix

HinB S: FrinT "vOuU H5VE LHOASHED

"ABND ARE LOS1 TN SREACE":

MTab ol
THEM atL!
Ying o: HiAB 53 PRINT
SHITILL FILGOT”
LET Fi = “LAMDING *
GOSUE Tocna: WEM LR
FEM  SHUTILE LAMDIMG
GR : +OME
LET I = 1BGO0s LET 5 = 4quaz LET H = 2oiis
LET F

HIAE S5: FRIME "WFI DOME T e

PO UL LEy AR 6

o "

Hlfk 2: PRIMT "HEIGHT
NTSTANCE '
COLDR= 16: FLOT 35,5%: FLUD 38,29 PIDT 27, %
FLOT =83,39
LET % = O3 IET ¥ =
COLORS 153 PIOT X,Y: FLAT X + L,¥: FPLOT %.,% - |
WTAR 222 HTABR T: PRIMI L¥;
HTAB Z: FRILT H;
FT&E 17 Ff-IMNT C#s
HTGR PRIMT I3
HTAR : PRINT C#;
HTRE PRINT Sz
HTdk FRINT C#:
HTRE Z0: FRIWNT Ds
IF S < 200 THEN HOME = “Tak )
FRINT "SHUTTLF STALLED": ENL
IF D = - BOO FHEM HOMD : WIad Tl: HIAH &:
FRINT "SHUTTLE Ha5 OVERSHOT RUMHAY": END
IF H « = 0 THEM  &0T0 2o
GEI R#
IF RS =
5 =5
IF K§ =
B oo g =
IFF =0 THENF = |:5 =5 - 20
IF F » 10 THEN F = 10
LET B & H — Fz LET 5 = 8 % {E =% w 5
LET B =0 - INT (5 / 120
COLOR= O3 FLOT ®,%¥: FLOT £ + 1,¥: PLDT 4,¥ - L
LET % = 24 — INWT (D / (18000 & T4
LET ¥ = 38 — THMT 6H & clfamme 5 0300
COLCR= 19: FLOT ¥,¥: FLOT ¥ + 1,v:
GOTO 208
IF 0 100 THEM  HOME + WTAE CL:
FELAT “LANDIMG SHORT MF RUM6DY
IF 5+ &0y THEW  HDME @ WTab 2l: HTAA
FRINT “LANGIRG SPEED TOD HIGH": EMD
IF F © 5 1HEN HIME YTER Zlr HTmbE 5:
FRINT "UNDERCARRDAGE HAS COLLAFSEDC: END
HIME ¢ viak 28: HTRE S: PRIMT UWELL DIOHE!
v PFERFECT LAND1ING'"
EhD
REM  LIH-
FOR BLICF = 3
FRINT  CHRE 173
MEYT BLEEFR
TEXT = HOME
ik LD - 4 TO 2o
WTAE LO: 1ITAB 1: PRIMT “RLERT! M
F#; "FLELD aHoAD' o
WEXT 1D
FOR DE = § TO 3000
NELT DE
RETURM

DESCEMT

HEdm s

“AY OR RE = "a" THEMW F

L* OfR k& = "d® THERM F

FoOT &,¢% = |

BEESER R LS 3R
DL, 2 Lt

T OPRIHT LEFTECUDE, (0 AS 41 =R CHL il

WEAT. £
TIE="aaamems”

Fil=[HT (RN &3

HT LET 7§« D%, F
FRINT "4
FRINT C#
FEINT "STIME TAREH 0
FRINT RIGHTS TI%. 2
IF WRALMIDE TI3.3,1 0
THFOT “DIEECTION « UF. DTJHH, '-'If-HI
IF Dleg="lJ" THEW UP=-1 K[= =]
TF DIf="0" THCH IF=i K _Ifl_r 12100
IF 01 " THON dF=a LiETo 121
GOTO 1106
THFUT " 012 TAHCE™ . Tl
PRINT LEFTE DL FD SR ot mde
FCF‘ C=1 TO DI

0

IF CUsACCAS: AMD FO=D0CREa+1 THE
IF CO=H_ H= 0+ JHD RO=TW 430+ 1 THEM
HEXT AS

IF ROL24 0F ROCY THEH

O FRINI LEFTHUDE, R0 oRC

IF L0335 THEM 14164

HEr. I

QUTO L1346

FEIHT . 1Al e 0l SO MAYE R DT 2k
FUEL "

F'Flr T e

ETOF

FETHT ' Zlaied aTeln/s[elals]
MSTERFLID"

FEINT XM HMND WILR SHIF [
-5 TOF

FRIHT " Trefalnieieie rlareis
ORGIT"

FEIMT "rl HHL AFE LOST TH SPACC STOR

FRINT “JlalelmeieIir rleie] WEL_ DoMCr wou MI=iED THEW
;|

FELHT eid

FE="LA4o L5’

G5 LUESEa0

FEM LANDEF

FEL1HT"
i sl -_—4@’JZH=.—Z‘BBFJ F=5

FHD MTL L DRIFT (H SFACE FOR EVER "

WO HRVE CPASHED THTU AN
TEFNIHALLY DMAGED "

YO HAVE LOME DUT OF

SO0 BURALTRY AZ AOSHYTTLE PILUT”

[
LI E: " elaTe nlejeTeiain]aleln ) Tnlealeln] Tr a el e
FRIMT"@  HEIGHT wlESCEHWT FFZEN WUIETAMCE”
5R!NTL{:FT$\IID$,.—.’4 SPCOES  NF
H=B N=3
R LEFTSUTH, v+ ] 2
FRIMT e "Ly
FRIMT “Tdelll  “H
PRIMNT " SPCO1 3008
FrINT "Wl SPCC 5ok
= THT A" SO 268
FRIHT "ot SFC 2803
PEIHT S0 SPC 27 204
FETHT @S SFCesy sl
3 THEM PRINT LEFTIwLDE. 11 SPCLLE " AHITTLE
e

IF 1<i-594% TF'EN FRIMT LEFTS UDE. 102 SHUTTLE HAZ
OYERSHAOT THE RUMHAY ™ STUF
=@ THEH ZZ5@

HY THEL F=F+] =
" THFM F=F-1 %=
THER F=1.5=%-0n
3 =B F-S0Z:IED [HTCLS 180
HT LEFT# UDE, Y+l iSPC ol
S [MT [T 1 Sana,
2= TMT OS2 LS
FRINT _EFTECUDE. Y+ %
COTLG30
1F 001698 THEY PRLNT LEFTI-LDF.1p "4
EHORT OF RUMKAY " EWD
IF 57303 THEM FRINT LEFTE LDE 1i "3
1) HIGH" -END
IHEY FRINT LEFTE LD#, 110
UHOEFCARRTPLDE COLLAFSCE EHD
FRINT LEFEE<U0E, 112 HELL T™OHE. A FERFLLT
LANTI MG CEHD
FEM LIHr
FoORE D=1 TO 2000

=
e
=T

LEMIIHG

LML HG

FOR L=1 T o

FEIMT" 2 CEXT U lr L nHEEhroe

FOEES

A5 RETURHN




Glossary

Rrray

CHRS

Delay

DIV
FOR....NEXT
GET

GOTO
IF....THEN

An amrayis a setof data, held together and identilied by one
variable name (see also the entry for varrable). Cne way of
Magining arn array 15 as a serles cf bexes within the
computer's memory, with each separate piece of daiz helg
In a separate box,

All\he symbcls and numbers on the computer's keybeard
have a numerical CHR¥ code. You can find out what they are
by asking the computer to "PRINT CHRS 87" for example.

Celays are sometimes included in compuler programs when
it is necessary to slow the computer down. They are usually
pari of a FOR....NEXT loop (see below) ana leok like thisina
progran;

FOR DE = 1 TO 1000: NEXT DE.

This would cause the computer to count to [300 before gong
on to the next stage cf the program.

The BASIC statement for cpening an array Itis ollcwed by a
number in brackets which tells the computer how big the
array should be.

This is a sequence of comnmands that are used to make the
computer repeat an operation a certain number of times. For
example, the command:

FOR x=1TOSPRINT 2+*x:NEXT x

would zause the compuner to PRINT the two times table up
to five.

This instruction is used to send the computer to the
kevyboard to check o see if any key has been pressed. 'The
exact instructicn varies between different models of
COXIpUIET.

This statement 1ells the computer to go 1o the specified line,
missing out any lines in between. It is usually used with
IF....THEN {see below) and .s only cperated if certain
conditions are true. Be careful wher using GOTOs, asit's
gasy to have the program jumping backward and forward
so much that it is inpossible to read.

This 15 used as a way of ielling the computer to ac something
only when cerlain conditiors are true. This instructon often
locks something hike this: IF score= 10 THEN PRINT “WELL
DONE, YOUVE WO
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INPUT Thisinstruction allows the computer to be given information
while a program 1s running. When the computer comes to an
INPUT instruction 1t prints a question mark (or, for some
computers, a different symbol) to prompt the user, and waits
for the Input to be given.

INT INT i1sshort for mnteger, and instructs the cotnputer to make a
whole number of a ficure with decimal placesin it. It iscfien
used 1in conjunction with the RND commana which instructs
the computer to generale a randorn number (see below).

LET Thisiscone way of giving the computer information. In some
programs there may be statements such as: X=10
This simply means that the number ten is stored under the
label X. Itis often clearer to write:
LET X=10
The LET staterment also gives rise to something that at first
sight seems illcgical, if not impossible. In many programs
you will see things hke:
LET X=X+1
Of course, In mathematical terms X cantequal X+ 1. All this
type of statement means 1 "Increase the value of whatever 1
stored In X by one.’

LIST This makesthe computer display whatever program it hasin
its memory. You can LIST single hines, or parts of a program
by following the LIST command with the appropriate line
mimbers.

PRINT This tells the computer to display something on the screen.
Letters and symbols that are to be displayed should be
enclosed in quotation marks, but numbers need not be.

RND Thismstructon makes the computer generate a random
nurmnber, The precise nstruction varies between different
models of computer. Both the Apple lle and the Commodore
84 gencrate random decimal numbers between 0 and 1. To
make whole numbers between & desired range this is
muluplied by a sunlable figure and mace a whole number
using INT.

STEP 'I'he STEP statement 18 always used following a FOR....
statemnent. It indicates the amount that the variable should be
changed for each operat.on. For example: FOR X=0TQ 20
STEP 5: PRINT X: NEXT X Would mean that X would rise in
steps of five, so that the computer would print 0,5, 10, 15, 20,
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Variables

Index

A
arithmetic symbols 8
Array 2325028, 30.42

C

CERS codes 23, 28, 32, 34, 35,
37,42

clock 24

colour 32, 34, 35, 37, 38

cursor 9

D
debugging 12
delay 16, 19

E

aditing keys 9

eITor messages 9, 28
ESGAPEY

F
flowzhart 1C, 11

When you give the computer Information you have to give it
a label under which it is storea. This label1s called a
var:able since the information it contains may change during
the course of the program. When you want the computer to
do sormething wilh the informaiion, you must refer o 1t by 1s
labe. - its variable name. For example, the statement LET
A=6places 5 under the variable name A.

There are two types of variable. A numeric variable 1s one
1n which the information stored will always e numbers. If
the data to be storec consists cf letters or words then a séring
variable must be used. The variable name must then be
fallowed by the string sign - § Sc, for example, if you wanted
a name stored, the staterment would read; LET N$="JAMES".
String varable information must always be in quotes.

G

graphics 22, 27, 28, 31, 32, 34,

33, 38

I
INK 32, 37 38
INKEYS 36 39, 42

INPUT 5,18, 22,24, 25,2723,

43
integer 13, 24, 42

L

line number §

LIST 8, 43

loading programs 12

M
mode T, 22

P
plactuation 8, 16, 17

R

random numpers 10, -4 17,
28, 32, 43

REMSE, 14, 17

S

saving programs 12

screen co-ordinates 17, 25,
30, 35, 38, 39
display 10, 14, 17, 22, 26, 27

sound 20, 32

STOP26,32

string variables 15, 18, 24, 28,
35

T
tape recorder 12

vV
varlable 14, 25, 28, 29, 30, 44
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