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A lot of people picking up this magazine will be newcomers to computing,
having received their much longed for micro from a generous Santa.

Well, you've unwrapped it, set it up, played a few games, impressed your
family and could now be thinking ‘great. . but what can | do with it?’ The
answer is in PCT!

This month and for the rest of the year, PCT will be publishing easy to
follow instruction courses on all aspects of home computing, from detailed
explanations of BASIC, the language understood by your computer, to creating
complex and exciting graphics on the Commodore 64 . The articles on games
writing on the Amstrad CPC464 is full of hints for owners of all micros. They
explain how to structure programs and give explicit details on each aspect of
that breakdown. Like how to create the illusion of character movement and
colour, or how to incorporate a high score routine into your programs.

You won't be satisfied with an isolated computer for long. You will want to
expand your system to include extra memory, printers, disk drives, joysticks,
modems or whatever. But before you invest huge amounts of money in
peripherals, you'll need sound advice on what to buy.

Here again, the solution lies in PCT. Each month we have several sections
of hardware reviews, from speech synthesisers for the Spactrum to the latest
four colour printer plotter for the BBC. Throughout the months they build up to
a very useful library of specifications and test reports — hang on to them, you
don’t know when you might have a windfall!

PCT aims to help you so if there’'s something you want to see, or even
(dare we say it) something you don’t like in the magazine, get in touch! Any
suggestions (polite ones only please) will be considered and acted upon.

We look forward to hearing from you!
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Reports of interesting occurrences in the world of
home microcomputing.

ORIC SOFTWARE

Oric Intelligence 10
Mot really artificial intelligence, but close! Have a bit
of fun on your 48K Oric/Atmos.

CPC 464 SOFTWARE

SpyfromthaNorth. . . .. ... 0000
Subterfuge and espionage on your micro.

Facing up to it 19

If ‘adding-on’ only multiplies your problems, start to
clear the way with this comprehensive explanation
of what you can and cannot do with interfaces.

BASIC Kit Part 2 22
More BASIC tuition for owners of all home micros.

ABrushwhth Art. .........c..cic..uian 24
Let our ‘art critic’ help you in yvour selection of useful
drawing packages.

Commeodore Plus 4

28
Commodore machine analysed and

The latest
compared.
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BBC SOFTWARE

Software Selection. . .................. 31 Pontoon Party .
Enlightening précis of software house releases. This well known card game takes on extra dlmen-
sions when your ‘partner’ is your BBC.

BookBat - . . st s et e b 35
Best reads and buys for the computer illiterates Testhed ... ......ccvneniisnaannan. s 53

communication peripherals.

Class of '64. .40

CBMB4 owners, " check into this hlghh-’ informative Software Selection. ...................
class to learn all about high resolution on your Another section of informed and experienced c:nm-
micros| ment on commercial programs.

VI 2O BasICE - = s s i e s e 44 DiemondDash. . .........¢c000crecemans
Now you've got to grips with BASIC on your VIC, Sparkling antics in this furious grid game.

il i M

Game Tricks onthe CPC464. . . ...........

Nt Mot s s e s N e 47 Owvercome the limited software availability by wrl‘ttng
A preview of the March PCT. your own, and learn something while you're about it!
s et cadnooa 0 ohoo ghhdooonsoonad. 48 MotheManla s e i o el st e e
Readers input their problems, we print out solutions. An entomological nightmare on your Texas.
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ORIC'S NEW COMPUTER OUT Il
JANUARY

Oric Products International are hoping to increase
their current 2 per cent share of the UK market
with a new 64 K micro launched here in January.

Code-named the 1Q164 , the micro was to have
been known as the 'Stratos’ which would have
tied in nicely with its predecessor, the Atmos.
However, copyright problems over the use of this
name, have left Oric with the difficult task of
finding a new one.

The 10164 resembles the Atmos in looks but is
a very much meatier machine. Although driven by
the same 6502 processor it has room for two
ROM cartridges, one of which holds the language
{48K) and the other the application (64K). In
addition there is 64 K RAM on board and over 40K
of BASIC, which is much improved and said to
give much better graphics. The sound has also
been improved.

The keyboard has a function key which, when
held down, allows single-key entry of BASIC
keywords. These are predefined but can be
changed by the user. The I1Q164 has built-in
RS232 interface, disk controller, and modem driver
and two joystick ports.

The machine will be supplied with SuperBASIC
and one ROM cartridge and Tansoft have produced
some very innovative software. The price has not
yet been fixed and will depend on what happens to
the dollar and to chip prices.

because of the expense
and inconvenience

RECOVERY FOR
HOME MICROS

A British Company is set
to resolve the headaches
of thousands of micro
owners when their
machines break down.
Using a rapid new
diagnostic system,
Computer-Fix are able to
offer a repair service for
most makes of home
micro through a
nationwide dealer
service. The repairs are

involved in returning
them to the
manufacturers.

With the Computer-
Fix system, owners take
their micro to their
nearest dealer involved in
the scheme and pay a
sum which is fixed for
each type of micro.
Prices start at £19.55
for the Spectrum and rise
to £40.25 for the BBC.
Every micro repaired by
the company is covered
by a 3 month guarantee
on parts and labour.

Full details are
available from Laurence
Fretwell, Albany Park
Estate, Frimley Park,
Camberly GU15 2PL or
by telephoning (0276)
G6266.

carried out within 48
hours of the company
receiving the machine via
the dealer. Costs are kept
low because of the
revolutionary design of
the testing system which
has been developed for a
fraction of the cost of
alternative fault finding
equipment.

Thousands of micros
are now nearing the end
of their warranty periods
and users are often
deterred from having
their machines repaired




ELECTRONIC MAIL
NETWORK FOR
SCHOOLS

The launch of The Times
Netwaork for Schools
promises to open up the
range of activities
available to educational

With TTNS, schools
throughout the country
wilLbe able to exchange
information at a fraction
of the cost incurred
through using
commerical networks
such as Prestel. It will
also provide vital links -
between education,
industry, commerce and
the professions by
helping young people
understand the
requirements of their
future employers and, at
the same time, making
them familiar with new
technology.

The system is based
on the public electronic
mail and bulletin board
service offered by
Telecom Gold. There is a
central database of
information built up from
educational and outside
resources. Sponsorship
from all spheres of
business, the sponsors
contributing worthwhile

users of microcomputers.

information of relevance
to education, will help
keep down the costs of
the service.

One such sponsor is
the newly formed
National Computer Club
which is offering a
countrywide scheme to
schools and home users
of micros, providing
software and newsletters
to members.

TTNS® database,
under the supervision of
educational advisors, will
contain a vast library of
information relating to
both curricular and extra-
curricular activities. The
pooling of resources in
this way expands the
capabilities of every

e BN .

school participating in
the network.

As well as having
access to topical data,
such as lectures,
exhibitions or press
articles, teachers will be
able to pool schools’
equipment to maximise
resources. Sports fixtures
etc can be fixed much
quicker and more
economically than at
present. The possibilities
are endless and include
the transfer of
administrative material at
high speed and in
confidence through the
use of passwords.

The TTNS will supply
a combined hardware
and software package to

adapt the micro for
linking to the Network at
the subsidised price of
£152. This is a one-off
charge with a further
nominal subscription of
£69 per term on each
mailbox to cover
unlimited access to
TTNS.

The scheme will be
extended to include the
country's 27,000
primary schools late in
1985. For further
information contact The
Times Netwaork for
Schools, News
International plc, PO Box
7. 200 Grays Inn Road,
London WC1X BEZ (Tel:
01-837 1234 ext.
7924),

TOP COMPUTER
ESPIONAGE — THE
GAME!

The latest in the long line
of computer conversions
of top selling books is
The Fourth Protocol —
The Game.

Based on Frederick
Forsyth’s international
best selling book of the
same name, the game
has all the excitement of
the author's famous
suspense, mastery of
chilling detail and a very

clear insight into the
workings of international
espionage agencies.

In the game you are
in control of MI5
operatmns, FECEIUII"IQ d
constant flow of reports
from agents, accessing
records and controlling
all the facilities of the
agency such as foreign
agents, bugging devices
and a hotline to the SAS.

Your brief is to seek
out and destroy a deadly
enemy at large
somewhere in England,
foiling his attempts to

undermine and damage
our society.

The Fourth Protocol
— The Game has been
developed by leading
game designers and
programmed by the
Electronic Pencil
Company. It will be
available through
Hutchinson Computer
Publishing in the late
spring, initially for the
Spectrum 48K and
Commodore 64 (also on
disk) but other versions
should follow shortly
after.




MAGIC SOFTWARE
FROM ACORNSOFT

Turn your BBC into a
magician’'s assistant by
leading it with the Paul
Daniels® Magic Show by
Acornsoft, It won't be
possible to saw anyone
in half but it"'s good
enough to impress your
friends with a few simple
card tricks and detective
work!

The program contains
ten tricks graded in order
of complexity. In one of
the card tricks the
computer, with your
help, reads the mind of a

| The Complate
Cockt l'llr!bﬁ'f

participant who has
chosen the card. Clue
involves your audience
plotting a murder and
allows you to ‘guess’ the
victim, weapon used and
scene of the crime! The
tape version costs £9.95
and it will be available on
disk for £11.50.

On a more epicurian
note, the Complete
Cocktail Maker mixes up
some wonderful
beverages. You simply
input the ingredients you
would like and it comes
up with a recipe! Same

prices as above.

BOOKS FOR BAFFLED USERS

The enterprising ones amongst us who brave the
fresh pastures of new computers are often left
floundering in the wilderness for a time before
book and software publishers catch up and

produce helpful guides.

Well, Sunshine Books are quick off the mark as

always and have new books out for the
Commaodore Plus 4 and C16, as well as the

Amstrad.

The Working Plus 4 contains practical routines
to make use of your micro and a companion book
deals with similar aspects of the C16. A
combination book, The Commodore C16/Plus 4
Companion is a comprehensive beginners’ guide to
programming these two micros and expands the
information given in the user manuals. Sunshine
have also brought out a similar book for the

Amstrad.

For game addicts, the Commodore Plus 4
Adventures book will provide helpful information
and listings of adventure games. It sets out to
teach you how to create adventures and because

both the Plus 4 and C16 employ the same BASIC,
it is also applicable to the latter machine.

The Working Plus 4 and C16 cost £6.95 each
and the other books retail at only £5.95.

MSX EDUCATIONAL
SOFTWARE

Plenty of software houses
are busy converting and
producing new games for
the MSX family of

computers, but CDS are
one of the first to launch
educational programs.
They have converted
their Language is Fun
series of programs which
will retail at £7.95 each.

COMBAT LYNX FOR
THE CBM64

Durell Software's
exciting air game,
Combat Lynx, which has
proved so popular with
Spectrum owners, has
now been converted to

the CBM&4 and BEC
computers.

These versions retain
the technical
sophistication of the
original with the added
bonus of two joystick
usage. All the versions
retail for £8.95.

PRISM'S VIEWDATA SYSTEM IS
OFFICIAL MICRONET DOWNLOADER

Prism Microproducts have launched the only
modem which has the necessary official software
to successfully download programs or pages from
Micronet 800 into the Commodore 64,

Based on their Modem 1000, the Commodore
64 version comes complete with software on a
plug-in cartridge which connects to the 64's
expansion port. All necessary cables and
instructions are included in the package.

The system will allow Commodore 64 users to
access Prestel, Micronet 800, Viewfax 258 and
other viewdata systems. Contact with BBC and
Spectrum users is also possible via the ‘chat
mode’. The system retails at £129.95.




fedach yomrself

BASIC

PROGRAMMING

on Video

N N W cutoutalong here N B BN
Send away for this unique video that teaches you

how to program in BASIC, in just 3 easy lessons. I
Learn how to program without ploughing through
complex computer manuals. l
Only £24.95 inc. VAT Available only by post.

Please send me copie(s) of BASIC programming wideo I
on VH5 0 or Beta [ (please tick appropriate).

|r}rI(‘JS' cheque/PO. for £ plus £1p+por

(£2 p+ p for overseas orders ) cheque payable to:

Crabtree Teaching S,‘sLerrsl'r"te:f at 13, 5t Johns Road,

Harrow, Middlesex HAT 20F Tel: 01-841 GB&"‘

Please allow 28 days for deliveny:

Mame

Address
PcTio2 PostCode
L-MATIC version for professional teachers, priced upon request).
- N N B BN BN BN B |

SALE SALE

GOLFBALL PRINTERS

SALE PRICE £39.99 + VAT
INTERFACE EXTRA

5" Monitor (New)....................E40.00 + VAT
el o | e e e e from £4.00 + VAT
Mini Cassette Drives...............£20.00 + VAT

779 Centronics Printers (New!
from £140.00 + VAT

PCB's, FANS, POWER UNITS, ETC.
COME AND LOOK AROUND

P &R COMPUTER SHOP
Salcote Mill, Goldhanger Road,
Heybridge, Maldon,

Essex.

PHONE: (0621) 57440
HOURS: MOM-FRI 9am-5pm SAT 9am-12am

We alse buy computer equipment of any age and
any condition

Personal Computing Today February 1985

THE BEST COMPANY FOR TI99/4A
SOFTWARE IS INTRIGUE
WE HAVE A VERY EXCITING
RANGE!

New Releases Available Now

Intrigue Pentathlon (ext Basic) £5.95
Quasimodo Help (ext Basic) £7.95
Snout of Spout (ext Basic) £7.95
Shuttle Attack (ext Basic) £5.95
Santa and the Goblins (Basic) £5.95
(Mo command module needed)

Fantastic Graphic and Text Adventures
(No command module needed)

Adventuremania (Basic) £5.95
Mania (Basic) £5.95

Arcade Adventures (Fully animated)

Atlantis (Basic) 84 Scenes £6.95
Lionel and the Ladders {ext Basic) £7.95

Arcade Games
Beneath the Stars (basic) Full animation £5.95

Spectravideo quick shot | Joysticks for your Tl, available direct from us,
plug in and play, no interface needad £12.95 + 75p p&p £13.70. All
games are packaged in Full Colouwr Audio Wallets and are guaranteed
to load. We send them gut first class post, same day, For further details
send 50p and a 5.A.E. for a copy of our 12 page catalogue with Screan
shots of sach game. We mail order first class return post free. Y ou may
order over the telephone using Access.
Telephone: 05806 4726

%‘JOF'T‘M{{ERE Enquiﬂ-:?a:e!cn me

# Cranbrook Road, Tenterden, Kent TN30 6UJ

POOLSWINNER

THE ULTIMATE POOLS PREDICTION PROGRAM

& MASSIVE DATABASE ?Wulr e ik A Sophisncated Fools o —
presaction aid. B comes complete Wik the largest database =
avaslable - 22000 matches over 10 years. The database updates
automatically as remilts come

& PREDICTS Mot post SCOREDRAWS, but AWAYS HOMES
ard NO SCORES

@ SUCCESSIUL SELEC guasamies that Poolswinner perisrms
sigmidicamly bener than chance

@ ADAPTABLE Frobabilities are given on ewery lixtare
chooss as many selectons as you need lor vour bl The
precise prediction formula can b it by e USaT - Yol Cap
devalop and {est your own woque method Bowal with detasied

& SIMPLE DATA ENTRY All English and Scottish team names P TFLCTION beondien
are in the program. Ssmply tye i the reference nembers [rom the screen. Or use FICGEN
to prodisce bxnzre Ee automatically [soe baelow)

i DECMICRODRIVE COMPATIELE All vorsions (except Apple and [BM) are supphed
o5 tape. Wik aimple marnsctons lor conwernon io desc mocTodrive operaticn

{This seasons results are sapplied with the package &o that predections can stan immedeaiely

AVAILABLE FOR Specnam (48K), Commedore &4, WIC 30 { + 18X), AMSTRAD
CPG 464, BAC B, Arar [(#8K), 2081 { 18X}, Dvagon, Apple 11, BM pc

PRICE £15.00 (all inclusive)

\n} T n & ST .*-:'".:nr: for .‘:n.:.-s o ged ihe

qvnr.trlmd i scce"' Fully I:Drl'.;p-l"lbll’! A'lll' F-a-u.sm:mm
POOLSWINNER with FIXGEN £16.50 {all inclusive)
Fixgen alone £5.50
TR
Cowsewinner s designed 1o
3 allow you o devalop u'd tst
¥OUT SWT GRETSE WinRnG
THE FUNTERS COMFPUTER PROGRAM st Uiing floernation [Fsm
daily newspapers or Sporting Life’, the mast impenass laciors can pypai and
analysed. The program issuppbied with a database detailng boest irainars and
pockeys. and affem of th draw for all Bricgh coursos. (Flat & National Huea )
AVAILABLE FOR Speciram (48K Commadore &4, KBC (). Dragon, Azas (88X, Apple 1l

PRICE £12.50 (all inclusive)

AVAILABLE ([RETURN OF POST) FROM
S oo— B

phomni 24 ks

phane 24 hrs
37 COUNCILLOR LANE, CHEADLE, CHESHIRE. & 061-428 7425

SOFIWARE




: Software -

\Oric Intelli

A trick program which draws its theme

gence

from Artificial Intelligence. You can make

your Oric appear to ‘talk’ to you. By N

Emerson.

This program is for the
48K Oric, 16K owners
will need to make some

modifications (see hints
on conversion),
Artificial intelligence

is a subject which has
always fascinated me and
| have taken its theme to
write this program. It does
not fulfil the scientific
criteria of A.l. (see article
elsewhere in this issue)
but it is jolly good fun!
The program works by
hunting through the input
for key-phrases and
keywords and replacing
them with built in
responses from the pro-
gram. It comes with data
for normal conversation
but this can be changed to
perform any task le.g.
teacher, politician etc).
The beauty of it is that it
can reflect the user's own
input and so takes on
his/her personaltiy. The
response time is rather
slow I'm afraid but you
might learn a lot about All

Program notes

| would suggest that
yvou omit all REM
statements when typing
in the program as this will
increase the speed a little.
| have included POKEs
and CALLs which speed it
up further, but they turn
off the keyboard so don't
enter them until the pro-
gram is error-free.

Line
10-200
210-250
280-380
430
450-520
550-660
750-800
1060-1100
180-1230
290-1430
450-1630
670-1850
1890-2380
2420-2720
2770-2840

1
1
1
1

Mumber of keyphrases to be read.
This will need changing ifvou add-
our own data. g
itto for keywords 3
String-user input

Length of A string

Word number in keyphrase Innm
Permanent store for W

X position in input of narchr lunﬂ

String — direct reply

Length of ZX string _
Left of input from keyword A
Difference between input and uutput |
Complete reply with kwphruua nnd :

- words

Right of input : . P e
Random numbers B e
Line of data for restore rnutlna '_

‘Keyphrase in input

Keyphrase in output :

- Keyword in input

Keyword in output

Effect

Set up screen and instructions
Main control routine

Find Keyphrase

Check for low ASCI| values
Adjust input for further processing
Find keyword

Print loop for direct reply
Calculate input and swop keywords
Print loop for full reply

Random replies

Input routine

Initialise the arrays

Keyphrase data

Keyword data

Restore routine




AUNTIE ORIC
by NEWTON EMERBON

POKEABOTS, 0: POKESLE, 10

BOSUR1&30° IMITIALIBE

100 1

110 PRINTCHRE® (17} 1 POKES1B,0F

120 CLEIPRINTIPRINT®HELLD — MY NAME IS AUNTIE ORIC.
WHAT'S YOURS"1IMN

PUTI#®

130 PRINTIPRINT"HELLD "jI#

140 PRINTIPRINT"A FEW THINGS TD REMEMBER DURING
CONVERSATION.

5

10
20
30
/0
S50
&0
70
B0
70

150 PRINTIPRINT"PLEASE DON'T UBE COMMAS,EVERYTHING"
180 PRINT"ELSE IS FINE.NATURALLY I WILL HAVE TO"
170 PRINT"ANYLISE YOUR SENTENCES,B0 THE SHORTER"
180 PRINT"THEY ARE,THE QUICKER I CAN REGSPDND"

190 PRINTiPRINT"PLEASE TALK TO ME"

200

210 GOSUB1470 °
220 PRINT

230 GOTO 240
240 PRINTIPING
250 PRINT:PINB:BOTOZ10° BACK TO INPUT
240 POKE77S,255° SPEED UP

270 1
280 REM
250 1

INFUT ROUTINE

Locate key PHRASES

300
J10
320

1 REPEAT

LW+

1 REPEAT

330 ¢ X=X+l

Z40 1 IFHID®S (A%, X ,LEN(B¥(H))+1)=BE(W)+" “
LL:GOTO430 P

ROCESS

350 1 UNTILX*LEN({A#)-1

I&0 § Xm0

I70 sUNTILW>AB-2
380 @

350 GOTD1290

400 &

410 REM DIRECT REPLY ON LOW ASCII
®g T.,!

420 3

430 IFRIGHT#* (CH(MW) 1) <"A"ANDRIGHT® (C* (W} , 13 <>" “DRCH (W)
=hE THE MWW=

BOTO700

440 &

450 REM STRIP OFF SPACES

450 1

470 IFRIGHT# (A%, 1)=" “"THEMNA$=LEFT# (A%*,LEN(A$)-1)
480

490 REM ADJUEBT A% ACCORDING TO DATA

500

510 IFLEN{AS)=LEN(BF (R T+1THERARS=RIGHTF (A%, iLEN (AF) —K+i
J1=LEN(B#¥ (W) )

) 1 BOTOS40

520 AF=RIGHT# (A%, (LEN(AF) = (X+LEN (B¥(W} ) 1)

530 Wil
40 AF=OEs"
S50 We0nX=0pAlF=AFgJE="") IXE=""y I2¢m=""
S50 1

RANDOM REFLIES

VALUES

LENGTH




:
Oric Intelligence |

locates key WORDS

L
1 REPEAT
420 1 Xmi+1
&30 ¢ IFMID® (A%, X,LEN(FE (W) +"
PUL Lr BOTOBAO ‘PR
OCESS
&40 1 UNTILXMLEN (A%)=2
&30 1 =D
&40 1UNTILW>AC-1
&70
LB
&%0
700 IFRIBGHTS (CH (W) , 1) <"A"ANDRISHTS (C# (WM , 1) <>
"THEMNI X$=C# (W) 1 RR
=01 BOTO7 60
710 IFRIBGHTH (C#H (W) ,1) =™
LENIC#®{WW})=-1)2PI
NG
720 1
730 REM DIRECT PRINT ROUTINE FOR
NO KEYWORD REPLIEB
T40
TS0 IX#=CH (W) +" “+A%1 RR=0
Ii=mLEN(IXN#) 1 PING
FORR=1TOZIX1RR=RR+1
PRINTMIDS (Z)X$,R, 1)}
IFR>Z0ANDMID# (ZX# R, 1)=" “ANDRR>ZOTHENPRINT 1 RR=0
MEXTR
(]
BOTD230 *
L]
REM CALCULATE J% (INPUT=REPLY)
(REPLY = INPUT)

"IimFE{W)+" "THEMPULL:

]
REM CHECK ABAIN FOR LDW ASCII

“THENCS (WH) =LEF TS (CH (WW) ,

RETURN FOR INPUT

[]
JE=mLEFTH (A%, (X=1))+08 (W}
IsLEN(A%)-LEN(LEFT# (A%, (X=1)) )})=LEN(B® (W) )

[ ]
REM REMOVE LEADING BPACES
n
tREFPEAT
t IFJ$C ™ "ANDASC (LEFT® (J%, 1) ) {ASTHENIS=M[D& (J%, 2}
IUNTILABC (LEFT®# (J#, 1)) < >32
L]
REM ADJUST END OF REFPLY DN
LENGHTS OF FH({W) AND
GH¥ (W)
&0 1
70 IFLEMN(GS (W) )CLEMIF® (W) ) THENZ=LEN (A®)=LEM(LEFTS
(A%, { X+1)))-LENI(B
W)
DO=RMD (1) #10+1
"REM HABTY AT RANDOM
[ ]
IFDD>7ANDWW=STHENCS (WW) =~"NO, I DON'T"
]
REM ADJUBST REPLY ON DATA LENETH
H
I2#=CE (MW +" "+ JE+" ©
IFLEN (G (W) ) {LEMIFE (W} ) THENIZ2#=CH (WW) += “+J%
IFLEN(G# (W) ) CLEMIF#® (W) ) THENCV=ABS (LEM(FS (W) )
=LEM{F ®#{W)})+1:80T
01100
1090 CV=ABS (LEN (G# (W) )-LEN(F#® (W) )}
1100 IFI>2THENIZ®=I24+RIGHTH (A%, I-1+CV)
1110 a
1120 REM ADD USER MAME AT RANDOM
1130 &
1140 MM=RND(1)#10+11 IFMM>STHENZZS=Z28+", "+1§
1150 &«

1140 REM PRINT REPLY WITH KEYWORDS

FHRASES

1170 &

1180 IX=LEMN(ZIZ#)1PING

1190 FORR=L1TOZX

1200 RR=RR+1

1210 PRINTHID# (I2#,R,1))

1220 lFH‘}!OﬁNﬁHIMﬂI!I,H,II" "ANDRR>ZOTHENPRINT § RR=0Q
1230 NEXTR

1240

1250 BOTO2S0° RETURN FOR INPUT

1260 &

1270 REM RANDOM REFLIES

1280 »

1290 II=RND(1)#11+1

1300 DNIIBOSUB1320,1330,1350,1340,1370,1380,1390,1400,1
410,1420,143

o
1310
1320
1330
1340
1350
1340
1370
1380
1350
14800
1410
1420
N
1430 PRINT"COULD YOU BAY THAT ABAIN,IN A DIFFERENT WAY"
1 RETURN
1440 ¢
1430 REM
14560
1470 C#(3)="YEG,I"

1480 POKE77S,39

1490 WelgH=0) I=0) =0y RR=0 ‘CLEAR

1300 CALL®EBO4° KEYBDARD ON

1510 ZIZ28=" " Jé="" Tigu" "y I =]

1520 PRINT: INPUTAS: K=

1530 IFRIGHT#® (A®,1)=") "THEN1330

1540 IFRIGHT#(A#,1)<"A"ANDRIGHT®(A%,1) >"9"THEMAS=LEFTS(
A LEN(AS) -1

¥

BOTOZ2S0

PRINT"WHAT DOES THAT SUBGBEST TO YOU?" 1RETURN
PRINT"I SEE...."tRETURN

RETURN

PRINT"I'M MOT BURE I UNDERSTAND YOU FULLY":RETURN
PRINT“CAN YOU ELABORATE ON THAT":RETURN
PRINT"THAT IS QUITE INTERESTING™iRETURN
PRINT“THAT“8 80...PLEABE CONTIMUE":RETURN

PRINT®I UNDERSTAND":RETURN

PRINT“WELL WELL...DOD 80 ON"1RETURN

PRINT"WHY ARE YOU SAYING THAT?"iRETURN
PRINT“PLEASE EXPLAIM THE BACHEROUMD TO THAT"i1RETUR

INFUT ROUTINES

1550 CALLWESCA KEYBDARD OFF
1540 IFPEEK (&15&) >24THENCLS: PRINT®? “;K$:REH
REEN

1570 POKE4B03S,0° CAPS SBIGN OFF

1580 IFLEFT#(A#%,3)="BYE"THENCALLAZS10

£590 IFLEFT#(A$,S) = "HELLD" THENPRINT I PRINT"HELLD "; 2855
PLEASE TALK

TO HE":BOTO1470

1&00 K=LEN{Ak)

1410 IFLEFT#(A#,7)="BECAUSE" THENAS=RIGHTS (A%, (K=71 ) (K=K
-7

1520 Afm" "Lhges @

1630 RETURN

1640 1
1450 REM
15640 1
1670 CLS1PRINTIN=0

1480 DIMBS£(100) ,CH{100) ,FE(0S0) , 5% (0S0)

1490 PRINTCHRS (&) jCHRS (27) ;% INITIALISING" | CHRS (4)
1700 PRINT

1710 FORAB=1TDS1

1720 READBS(AB) ,C# (AR}

1730 PRINT®. "j1SOUND1,AB,101PLOTS, 1,RND(1)#7 +1:FPLOTS,2
+RND (1) #7+1

1740 NEXTAB

1750 XX=2420:1B08UBZT70 RESTORE

1740 FORAC=1TO31

CLEAR SC

INITIALISE




-
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program listing

1770 READF# (AC)READG® (AC)
1780 PRINT". "}t SOUNDL ,AB+NAT+AC, 10sPLOTS, 1 ,RND (1) =7
+1: PLOT3,2,RND(
1) #T+]
1790 MNEXTAC
PLOTI, 1,14 PLOTS, 2,14
PLOT7,12,"Press SPACE to start"
PING
REPEATIUNTILKEY#$=" "
1AP
RETURN
1
REM key PHRASE data
1
DATA"PROBLEM" , “MOBT PEOPLE DO,TELL ME ABOUT IT."
DATA"CAN YOU","I CAN DO ANYTHIMGE,BUT CAN YODU
A PROBRAM TO

1910 DATA"DRIC"
1920 DATA"PLEABE DON'T USE MY NAME.IT CONFUSES MY
STRING PROCESSING

1930
1940
1930
19560
1970
1980
1990
2000
2010

DATA"AM I","YDU PROPABLY ARE"
DATA"DO YOU","YEB,I"
DATA "CAN I",PERHAFE YOU DON'T WANT TO BE ABLE TO
DATA"ARE YDU","I PROPABLY AM"
DATA "YOU ARE",WHAT MAKES YOU THINK I AM
DATA"I WAS","WHY DO ¥YOU THINK YOU WERE"
DATA"T DOM'T™,"WHY DONM'T YOU"
DATA"DON'T BE","WHY SHOULD'NT I BE"
DATA "I FEEL","TELL ME MORE ABOUT FEELING"
2020 DATA "WHY DON'T YOU","WHY SHOULD YOU WANT ME TO®
2030 DATA "WHY CAN'T I","WHAT MAKES YOU THINK YOU
CamM'T ™
2040 DATA
WETHER OR
AM
20%0 DATA "I CAN'T",PERHAPS YOU SHOULD TRY HARDER TO
2040 DATAPSINCE","REALLY,IT MUST BE QUITE A WHILE
SIMCE ™~
2070 DATA"SEX","MY INTERFACES ARE INCABABLY OF SEX,
TALK TO A HUMAMN
INBTEAD. "
2080 DATA "I AM","HOW LOME HAVE YOU BEEN"
2090 DATA"I "HM","HOW LONG HAVE YOU BEEN"
2100 DATA®I DID'NT®,"WHY OW EARTH DID'NT YOU*
2110 DATA"I HAD","DO YOU THINK YOU SHOULD HAVE HAD™
2120 DATA®I DID","WHY DID ¥YOU DO"
Z130 DATA "I WANT™ ,WHY DO YOU WANT
2140 DATA "WHAT" ;WHAT DO YOU THINK?
DATA "HOW" ,WHAT AMSWER WOULD PLEASE YOU THE MOST?
DATA "WHD" ;MY PERSONALITY FILES ARE LIMITED IN
THE INTERESTE O
F ARRAYE.
2170 DATA "WHERE","MY BEDBRAPHICAL HKMWOWLEDGE IS
LIMITED TO MY OWM C
IRCUITE. "
2180 DATA "WHEN",TIME IS A PROBLEM FOR ME - I
OPERATE I N MICROSECON
DE.
2190 DATA "WHY","I HAVE INSUFFICIENT DATA TO ANSWER
THAT QUESTIOM. "
2200 DATA "PERHAPS",YOU'RE NOT VERY CERTAIN DN THAT!
2210 DATA "YOU'RE","WHAT IS YOUR REACTION TO ME BEING"
2220 DATA "DRINK","LIQIUDS ARE BAD FOR MY CIRCUITS
AND YOUR LIVER !
[
2230 DATA “SORRY™,MO0 MEED TO APOPOGISE - COMPUTERS
ARE INSENSITIVE.
2240 DATA "DREAM","1 MEVER DREAM,1 MUST BE FULLY
ARAKE AT ALL TIMES

"ARE YOU",WHY SHOULD ¥YOU BE INTERESTED IN
NOT I

5250 DATA "I LIKE","DO YOU THINK ITS GOOD TO LIKE"
2240 DATA "MAYBE ,AND MAYEE I'LL TURN MYSELF OFF IF

YOUDOM'T BE MO
RE PRECISE!
2270 DATA"NOD","WHY ARE YOU BEING SD NEBATIVE?"

2280 DATA"YOUR",WHY ARE YOU CONCERMED ABOUT MY
2290 DATA"ALWAYS",CAN YOU THINK OF 4 SPECIFIC EXAMPLE?
2300 DATA"THINK",DO YOU DOUBT
2310 DATA YES,"YDOU SEEM QUITE CERTAIN,HOW CAN YOU BE SU
RE?*"
2320
ENDS7
2330 DATA COMPUTER,"WHY SHOULD YOU MENTION COMPUTERE TO

ME,OF ALL T
HINGS?"

2340 DATA AM I,YOU ARE

2330 DATA"THOUGHT YoOu","DID YOU DOUBT I

2340 DATA"THOUGHT",DID YOU DOUBT

2370 DATA"LOVE","THAT'S CUTE,ITS NICE TO HEAR THAT YOU
LOVE"™

2380 DATA"TELEVISION","I LIKE TELEVISION,I CAN MONITER
MINE ALL THE

TIME. "

2390
2400
2410
2820
24830
24490
2430
2850

2470
2480
2450
2500
2510
2520
2530
2540
2330
25860
2570
2380
2390
2500
2510
25620
25630
2640
2650
2640
2670
2580
2650
2700
2710
2720
2730
2740
2750 REM RESTORE ROUTINE
2760 1
2770 L=1281
2780 NXT=DEEK (L)1 IFNXT=0THENRETURN
2790 PRINT"."j 1 SOUNDL ,ABS (XX=(NXT#2)) , 104 PLOT3,1,RND (1)
*T+11PLOT3, 2
JRND (1 #7+1
2800 IFDEEK (L+2)=)XXTHENZBEIO
2810 IFDEEK (L+2) *XXTHEMRETURN
2820 L=NXT:BO0TOZ7E0
2830 IFPEEK(L+4)=]14STHENDOKEL7S&,L-1
2840 RETURMN
2830 a1
2840 ROUTIME TAKEM FROM "ORIC DOWMER®
2870 1
2880 1

DATA FRIEMD,WHY DD YOU BRING UF THE SUBJECT OF FRI

]
REM ksy WORD data

]

DATA"I AM","YOU ARE"
DATA"I'M","YOU"RE"
DATA"YOU'RE","1°H"
DATA"MY" , "YOUR"
DATA"I®, "YOU*
DaATAYWERE™ i "EgaAg"
DATA®YDU" , "1™
DATA"YOUR"™ , "HY"™

DATA"I "VE","YDU"VE™
DATAYARE" ,"AM"
DATA"ME" , "YDU"

DATA"I AM®,"YOU ARE"
DATAUE", “¥OU"
DATA" I LL","YOU WILL"
DATA"YOU'LL" "I WILL"
DATA"MY"™ ; " YDUR™
DHTR"IIE'HE"."TIJ.J'HE"
DATA"WE ARE","YOU ARE"
DATA"AM I","ARE YOU®
DATA"MYSELF" , " YOURSELF"
DATA"MINE" ;" YOURS"
DATA"YOURB"™ , "MINE"
DATA"YOURSELF ™, "MYSELF"
DATA"WAS" ; “WERE"
DATA"WERE" , "WAS"
DATA"HUM" , "HOTHER"
DATA"DAD" , "FATHER"
DATA"BROTHER" , "BRAT"
DATA"BROTHERS" , "BRATE"
DATA"SICK" , = ILL"
DATA"TY" , "TELEVISION®
END

END
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y from
the North

Top class espionage is the name of the

game. See if you make the grade as Steve

Lucas’ foreign connection.

| have been chosen by ‘M’
for a secret and probably
dangerous mission. The
secret plans for the
NMuclear Submarine
‘Lobinar’ have been stolen
by the evil Xoltan who 1s
threatening to build an ex-
act replica and hold the
world to ransom. My task
is to find him and prevent
him from carrying out any
more evil deeds.

Please help me by giv-
ing me instructions in the
form of one or two word
sentences such as 'CUT
WIRE'. Here is a list of
some words | understand:

GO,IN,OUT,DOWN,
CLIMB,N,S,E,W,PRAY,
HELP,SCORE,GET, TAKE,
GRAB,DROP,INVEN-
TORY,SAY WAITDRIVE,
FLY ,USE,INSERT,RE-
PAIR,MEND,SHOQOT,
KILL,STAB.

There are over 150
locations to visit in this
game and it should prove
quite a challenge to solve.
If you really get stuck, the
following hints may help,
but | wouldn't advise you
to read them except in
desperation!

Hints

1. You'll need some-
thing to cut the wire fence
with. . .and you never
know what ordinary ob-
jects can conceal unless
they are examined care-
fully!

2. Getting over a
fence shouldn’t prove too
difficult if there's a tree
nearby.

3. The fisherman is a
little unpredictable and |I'd
shoot first and ask ques-
tions later.

4, Xoltan is wearing a
bullet proof vest, but he is

vulnerable to attack!

5. Some of the other
characters are not all they
appear to be and I'd
watch out for dangerous
drivers and female spies.

6. The taxi driver
won't let you go without
paying.

7. A key would come
in useful for something!

8. Don't fly without a
helmet!

9. If you really get
stuck, your jet pack may
just help!

I'm not
maore away!

giving any

Effact

Titles and instructions
Initialise and fill arrays
Main control loop

Describe locations
Describe directions
Describe objects

Input actions

Call subroutines
Subroutines for actions
Data for game




1. The main loop is a WHILE WEND loop, this can be
replaced by either a REFEAT UNTIL loop or simply a
conditional GOTO.

2. Colour is selected by BORDER, INK and PEN and-
can be replaced with the appropriate command
available on your machine.

3. LOWER$ converts the input sentence into lower
case. This is not available on most BASICs and can
be left out provided you only type in lower case
responses.

The program uses fairly standard BASIC, and should
run on most machines provided you have over 28K
of RAM free.

HMuc ]l ear

that dangerous

iy PRINT: T " : to nd and destray him
reé he can threaten Lhe
10 RESTORE
120 FOR x=1 TO 158z FOR y=1 TO 4: READ a¥Xix,yl: NEXIT
D g¥ixl: MEXLT
130 FOR w=1 TO 41: READ x#ix): MEAT:FOR
g¥in) BEIND), b MNEXT

sz pre2rud=" " scaral=0

pxd 158

PRINT:PRINT "I am :-":PEN Z:PRINT g#fi(p¥X):PEM 1:
e IF g¥ip¥,1)>0) THEN af="North"
27 AND jl=1 THEN PEN J:PRINT"There 15 a lever b
ghind an oil drum®:PEN 1:PRINT
150 IF p¥X=2 THEN MOVE O,0:DRAR 1000,0
200 IF sXip¥,2)>0 AND LEM{ak) »0 THEM af=af+" South®™ ELSE
IF sXip¥%,21>3 THEN as="South"
210 IF a%ip%,31>0 AND LEN{a%) >0 THEWN af=a¥+" ,East™ ELSE 1
F a¥X(p%,3) 0 THEN a¥="East"
: 290 IF sXipi,4) >0 AND LEN(af) >0 THEM af=a¥+” ,West”
P% Current location F sXip%,8) 30 THEN a$="West"
'I|u||'$:x] H{”d inventﬂ‘r"f’ :."i'r !| p:'_-]_:,:-ﬂ OR p¥=141 :IE-: pf-':--l.? .'inl-i.‘-d .-u:.-ti'+::._b::3:r-." i
Fo g . 240 IF p¥=12 DR p¥=1 OR p¥=21 OR pi=140 OR p¥X=122 DR pk=%
Qsix) Hold descriptions of locations o OR pk=99 OR p¥=122 THEN as=a$+",lp"
S%(x.y) Holds map 250 IF p¥=101 THEN a$="Down® ELSE IF a#="" THEN af="Howhs
H 1 1 reé obvious!"®™
G$ix) Holds description of objects TE0 PRINT s#[(1933= 1="1PEN S:PRINT aSiPEN 1:PRINT
R Pointer to object 270 e=0:FOR t=1 TO 29:pp%=0:IF bX(t)=pX THEN ppi=1l
NS (x) Waords understood :*a}-;n IF ppi=1 THEM ;mrrn b e
N%tx:l Pﬂinter 1o Wﬂrds :t' I'f r:.'ErT-. IF &=0 THEN Z2iF I see nothing special U3

B%(x) Pointer to objects 060 GOTO 330
A%'Z% FlagS - i!;.‘;n_ilrliiT1 =1 |r.?::;-|:in.::1i :PEH 2
} g¥Fit)ze=1l:0 d 250

sc % Score 3 N 1:FRINT:FPRINT x$(18)31PEN 3: INPUT z%
score% Checks score = #=LOWERE (=4} : bE=LEFTE (xS, 2} 1 cSwLEF TS (25,3) :dSmLEFTH
Z5 1r'|pu1; santence =%,4):FEM 1:CLS § ..

T . " Bk (pEs158= |00} : [F BCE>8C 3 THEM i AL T A
C$,D0%,B% First few letters of input sentence B sy Al

L% Second word input 270 FRINT CHRE (7}
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Spy from the North -

380 IF c#="seca™ THEM PRINT"You have scored “pscore®; % :l
=1 ELSE IF c¥="loo” THEM FRINT"I can't see anything speci
al*ik=1 ELSE IF c#
"mat" THEN PRINT
T w¥{27) k=1

IF0 IF (b#="n
wl)ik=}
400 IF
gl 2 k=]
310 I

yrd i k=]l
320 IF
Ak

«¥{26)tk=1 ELSE IF d¥="drin" THEM FRIN

OR d¥="gao AND sE(pX,1) >0 THEM pX=siip%

(b¥="s" OR dE="go AND sXipi,2) >0 THEN pX=s¥ (p¥

(=" g df="ga AR ) THEN pX=aiXipX

(bf="w" DR df="go AMND gXip%,4) >0 THEM pXi=aXi(pik

£ ib¥F="n" 0OR
sPRINT"I can

IF b¥="fu™ OR

bf="g" OR h#="g
‘'t go that way'"
b#="pi" THEN PRINT x#(30):k=1 ELSE
$="up™ OR b¥="cl™ OR dE¥="go u" THEM k=1:505UB &20
450 IF b#—'du' OR df="go d" THEN k=1:G0S5UB 450 ELSE
="Jju" THEM k=1:G605UE &70

440 IF b¥="wa"™ THEM k=1:G05UB 770 ELSE IF
go i" THEM k=1:G0SUB &%0 ELSE IF c#="put"
EN k=1:605UB 720 E

LSE IF c#$="cut" THEN k=1;:;GO0SUB 1280

370 IF c¥="get" OR c#="tak™ OR c¥="gra” THEN k=]:GOSUE 8]
Q ELSE IF c$="dro" OR c#="lea"™ THEM k=1:BOSUE 970
480 IF d¥="driv" THEN k=1:60SUB 1300 ELSE IF cF="inw"
M k=1:E0SUE 930 ELSE IF c¥="awi" THEN k=1:B05UB 1010
490 IF c¥="sxa" THEN GOSUE 1030 ELSE IF c¥="sea” THEN k=1
:GOSUB 1340 ELSE IF c#="rid" OR d¥#="go THEM k=1:B0SUB
1080 ELSE IF c#="p

ay™ THEN k=1:G0SUB 1100

S IF c#="hel” THEN k=1:G0SUB
kmlzPRINT*That aade me feesl
the problemi®

S10 IF c#="use” OR c¥="ina"
B0 ELSE IF c#="f1ly"
THEN 1:GOSUBR 121

OR DF="w") AND k=0 THE

1IF

ck="1n" OR dF="
OR d¥s""go o TH

THE

1150 ELSE IF c¥="pra" THEN
better but it didn't w56l wve
OR c#="unl" THEHN = 1
THEN k=1:G0O5UEF 1180 ELSE

=]1:GOSUE 1
IF c#="]an"

220 IF ef="pul" THEMN k=]:G05UB
FRINT"By what means®:k=1 ELSE
Ot k=]l ELSE IF c#¥="
sta” THEN k=1:GOSUB 3
530 IF pX=32 AND o¥%<>1 THEM jx=ju+l:IF
ghhh he stabbed me":G0SUB 7S50
40 IF cf="gay" THEN GOSUB 13%0:k=1 ELSE IF p¥=77
ah*lzIF s¥X>1 THEN x¥="He attacks me'":B0SUR 750
IF pi=148 THEWN t¥=tX+1:IF t% THEN u#="She stabs me.
& l'l.'
IF c¥= OR c#="
cF="pus"™ OR c¥="
THENM FRINT™I
pE=88 THEN
:GOSUBE
THEN FRINT™I

15350 ELSE IF c#="kil"
IF c¥="gho" THEM GOSUB

THEM
3

&

1800
*

JR>2 THEN =F="RAaag

THEM

FS0 2
THEN k=] :G05UB
THEN k=|:G0SUB
my glasses’
(T 4 THEMN

o rep"
pra"
forgot
uikmuk+l IF
T30

1990

at
Sv0 IF ke
GO0 WEMND
H10 CLS:PEN 1:PRINT"Well done.
advantureé and killed Xoltan.
ce to live'":END
GIZ0 =¥ l'..-.l. LF
THEM =] :
over"” E F
21 THEN p¥X=l:x#="]1 climb owver
<¥(10) ELSE IF p% THEN p%-
IF pX=%0 THEN p¥ i F {10}
FRINT x#:RETURN
450 xF=xF(30: IF pi=124 THEN p¥=1232:
01 THEN pie99: ¥(10) ELSE IF p%
10} ELSE IF pi=i17¥
THEN pis]l2iuFeu®10)
&hHD PFRIMNT RETLERM
SF0 xF=xF{3):IF pi=l1a7 THEN pX=148:x
F1 THEN pi=F0:x¥=x$(10}) ELSE IF px=%2
) ELSE IF p¥X=14]1
THEM x#=x¥{39) : GOSUE
&80 PRINT =#: RETURN
&) wuF=uF (I IF pi=%
THEM pX=103:x¥muesil0)
} ELSE IF p¥=%S
EN pieS9: xi=

L sorry [ can't do that nere

You have solved
The world

this
safter pla

o
% { 10}

(24

IF
"

wFm k(100
THEN pi=32

THEM p%
IF

ELSE
liu®

o LU
pE=

| s

28

ELSE climb

ELSE IF pi=140 141

128 pil=;

THEN pX
1 #1010}
&30

&40

+H 122

Flawd
X
141

=¥110} ELSE

THEN pi=

‘Splash™ ELSE
THEN piX=F3:xFey

=0 ]

ELSE IF
1203 x

THEN pXslQyxFexEl L)
ELSE IF p¥=121 THEM pX

Pt Lz
Smx k(10

FoO IF pi=&
THEN p¥=34:x

THEM piE=&lsux®=g®{l0)
F=x$ {10} ELSE

ELSE IF pik=
IF pZ=25 THEN x¥="

25 AND aa¥=1
It's locked!'

?:O FP]NT wif: RETURM
20 w¥=x¥(5):IF pA=10 THEN pX=FrxF=xF{10}
HEN pi=25:x#=: ELSE IF p&—LCE THEN pi=

ELSE

ELSE IF p¥=34 T
102 x¥=xE(10)

weSSin#=nk (10) ELSE IF pi=&il THEN p¥X=&

[ 15, 1:PRINT"Oh Dear™:PEM Z:LOCATE
:PEN L:LOCATE §,20:PRINT =¥(1&)

*INEEYH: f¥F=LOWERS (f$): [F f&="y" THEMN RUN ELSE IF %

s 15:FEN Z:PRINT"Goodbye. Thank you

]

PRINT
THEM FRINT

fm]

he submar

THEN p¥X=40
THEM FRINT®

TO
L Pl

1000 NEXT: IF
"1pi=47
submarine submerges"”
halds his hand out

(X 3T AND p¥<d
docks
"The
r driver

EL
and

3iFRINT"Going up'™ ELSE IF pi=i12¢
train stops and everyone gets off!

THEM RETURN

IF bRihi=pX AND b¥X(r)=p¥ THEM
FRINT*It ‘s not here'":iRETURM
L 12 DR r=14 DR r=14 OR r=19 OR r=2
= OR r THEMN PRINT x#{32): RETURN
830 IF AND pX=142 AND n¥<>]l THEN PRINT"It s in a
kied case!":RETURN ELSE IF r=27 AND o¥% THEN FRINT

|i=

B840

lac
=¥ (32

Mo

I0 S:IF w&Eid) THEMN vE{di=gEir)re¥=1:d

870 MNEXT: IF w¥s
TLRM

BEO B¥ir }=0: RETLURN
BYO 1#="":FOR h=1
RIGHT® (=%, (LEN(z¥
FOO0 NEXT:r=0:

10 FOR h=1

h
220

THEN PRINT"Sorry. My hands are full '“rRE

O LEM
} bz =200
* LEM{1¥)

LEFTSint

{(z®): IF MID¥ (=¥ b, l0=" 1 §=

THEM

2 THEN RETURM
JJLENILE) )=l % Li=lzr=

THEM

HNEXT
£33 i

strapped

=0z PFEM
L& my back.
radio/watchan

"$PEN 2:PRINT"A jet
sust say ‘FIRE-

v 3

e

L:PRIMNT"
To

]

L I Lt

St IF vwEki=) v THEM FPRINT
PRIMNT "N

iothing elaes

F40 PEMN 3 HR % To vl

o0 NEXT: IF ¥ 1EN

FE&0 RETURM

70 GOSUB 8F0: IF

RN

FBO eX=0:FOR d=1 TO 5:IF

NEXT: IF ei¥=0 THERM

BEir)=pd: RETURN

LF 48 OR pi=d4% OF
xE A

1% EN FRINT"I don't see a ":1%:RETU

wEidh THEM w¥

Carrying

Q& ir} (cd)

% ot
THEM PRIMNT
pE=147 THEM piX

=#(34) ELSE
1481 PRIM

(=S

E
F
i

sharp

e
: one of

 patent w

1 not carrying it! k=]

ELSE IF p¥X=12




THEN PRINT"Dut 1 have

IF p¥=87 THEN pi=BB:PRINT"The driver thanks mes
1140
1150
his
1150
ELSE
ETLURMN
1170 PRINT"] '@m s&6fFy 1 haven 't a clue!"i RETURM
1180 IF p:{:ﬁ‘i D& p')::.l'_'. THEN 1190 ELSE PRINT x=#{7):RETURN
1190 IF pE=75 THEN PRINT «¥{10):FRINT"I 'd try landing it
"PRETURN ELSE ji=7T:605UB 12&80:IF aX 1 THEM PRINT"I need
a helmet ! " RETURM
1200 pE=TI:;: PRINT =¥%{10); RETURN
1210 IF p& 7o THEN PFRINT =#(7):RETURN ELSE
hree leversg":PRINT“RED" ,"GREEN" ,"BLUE" : FRINT
label led"”
1220 PRINT"Which one should 1 pull
1230 aaf=INKEYE: aat=LOWERE (aa%): IF
aak="" THEN 1240 ELSE 12
1240 IF aaf "h" THEN x#="The sngine sxplodes in a ball o
f flames'”:0SUR 750
CLE:pX=78: PRINT

FRINT
IF pi=a%

planae
IF p¥=%1
IF p¥=24

HFL10) z RETLURN

THEN FRINT"You are a gqualiftied pilot,

is a little before your time'":RETURM

THEN FRINT"1 think you could jusp'™: RETLHRHN
THEN FRINT"Wire cutters could be useful "":iR

PRINT"I
Théy aren

aaf="r" OR aa¥$="g" OR

"Good ChOlCR..::] landed safelv":RETU
eX=0:FOR x=1
MEXT: RETURM
IF pX<>28 THEM FPRINT

TD S: IF

wllxi=g&ljil THEN ei=1

#«%{1}):RETURN ELSE jj=2:608UB 12
IF s¥<>1 THEM PRIMNT =#(3):RETURMN ELSE PRINT

24 .2 =24q8 (24)="by a broken fence":RETURN

1300 IF pi<S% OR pik>&61 THEN PRINT x<£(32):RETURN ELSE IF p

#=50 THEN mE=mili+l:IF ak>2 THEN pi=&sl:mi=0:PRINT"Out of ga

8! ":RETURN

1310 ji=1:G085UB 12460:

he car key'!®":1RETLRN

1320 IF p¥X=5%9 THEM PRINT"The car starts'":pX=&i:RETURMN

1330 RETURMN

1340 IF pM<»>27 THEM PRINT"There's nothing here'":RETURN E

LSE FRINT"I have found something®'®“:jl=l:RETURM

1350 GOSUE B90: IF pXe27 AND r=15 THEN x$="AAAGGGGEHHHH. A
hale opens Bensath &y and [ fall into a pool of

sharks": GOSUR 750

13460 IF pX=105 THEN pX=10&4:PRINT“The sngine starts":RETUR

N

1370 PRINT »%(3):RETURMN

1380 ji=1:608U8 12&0: IF #%<>*] THEN PRINT"I have no key'

RETURM ELSE IF pX<>142 THEN PRINT x#$(7):RETURM ELSE ni=

FRINT Fil

N

1370 GOSUB B90: IF 13="fire" DR l$#s“"FIRE"

atpack transports me":pX=INT (RND{L1)} & 1200 +1:

RINT =&®{10): RETURN

1400 §j=27: GOSUB 12401

#"": RETURN

14810 IF pX=108 OR p¥=144 OR p¥=54 OR pE=77 THEN x#="He at

tacks me*:GOSUB 750 ELSE IF pX<»157 THEN PRINT x<$I(7):RETU

RN

1420 pi=158:RETURN

1430 jji=18:605UB 1240:IF e¥=0 THEM PRIMT"I have no gun'":

RETURM

1840 Fi=21:G0OSUB 12&0:IF eX=0 THEN PRINT"I have no bullet

=y RETURN

1450 IF pi=i157 THEN m#="Too mlow.

B 750

14460 IF p%<>32 THEN PRINT =#(41):RETURMN

1470 IF oX=0 THEN PRINT"He's dead. A knife falls to the §

loor.":0i=1:# (27)=n"a knife":n¥(27)="knife" RETURM

1480 RETURMN

1490 jji=1:GOSUB

ual ! ":RETURN

1500 IF p¥<>101 THEN PRINT =»%(7):RETURM

1510 PRINT"I repair the computer and a P e

% on the screen..kKill Xoltan!®:RETURN

1520 IF pX<{»41 THEMN PRINT x%(7):RETURN ELSE x$="There is

an explosion!*: 605U 730

1530 DATA 2,0,0,0,standing next to an enormous setal gate

It is locked 0,1,3,0,in a small clearing in the aiddle o

EE AR

IF @&<>1 THEN FRINT®"I haven t got t

fimint

1 s RETUR

THEN PRINT"The
RETURN ELSE

IF e¥X<>1 THEN PRINT"I have no knif

He attacks first!":G050

12601 IF @%<>1 THEN PRINT"I forgot the man

Appear

f a dense forest,
5,0,8,2,in & dark and gloomy forest,5,0,0,3
1540 DATA in the middle of the forest. A large
prevents me going sast,7,3,5,0,in & dark forest.
the sound of wol
vieh in the distance,0,4,0,5,1in a dense forest.
saal l stream nearby
1550 DATA 0,5,0,B,on a narrow footpath. There is an open
garden gate here,0,0,7,9,in a small but well tended gard
an. # dog mnore
6 loudly as it basks in the sunshine
15360 DATA O0,0,8,0,standing in the doorway of an old house
There s a large brass knocker on the ocakdoor,0,0,11,0,by
the front door,0,
0,12,10,in a long narros hal lway.
shreds from the walls
1570 DATA 0,0,13,11,at the bottom of a flight of stairs,l
4,15,16,12,at the end of the hallway. There are daor e
afn #ither side,0,1
J40,0,in a large library. The furniture is
dust. A book lies open on theside of a chair
1580 DATA 13,0,0,0,in a large empty room. A bare light bu
lbhangs from the ceiling,0,0,0,13,in a small broom cupboa
rd;20,0;18;19at ¢
he top of the stairs. There are three doors here;0;0;
Qu17,im a small bathroom. An emplty cabinet isfastened to
the wall
1590 DATA 0,0,17,0,in a small bedroom. A pile of dirty
clothes lies on the floor,0,17,0,0,in the saster bedroo
m. I can hear
snoring coaing froa the four poster bed,0,24,22,23%
1400 DATA by a locked gate. A4 sign here reads ‘Trespa
sgers will be Prosecuted’ ,0,0,0,21,by the main sntrance t
o a large chemical
plant ,0,25,21,0,near to the perimester fence of the £
hemical plant. There is a small hut here but it is lec
kad, 21,0,
1610 DATA standing next to a barbed wire fence,23,0,0,0,b
¥ the main @ntrance Lo an office block.The steel door is
firmly locked,24,2
8,27 ,0,standing on a
e fence,0,0,29.24
1620 DATA on a narrow footpath between two tall brick b
uildings,28,0,0,0,in an enorscus timber yard,30,32,31,27,
in a top security
naval dockyard,0,29,0,0,in a dockyard.
AN here,0,0,33,29
1530 DATA standing next to a nuclear submarine,2?,0,0,0,0
n the guayside,0,0,0,0,in a submarine hatch,25,35,0,0,ins
ide a disused fact
ory. A pile of empty cardboard
against the wall ,34,0,0,36
1480 DATA next to a larges machine. | hear &
37 g og,y 0, in a4 wide passageway. The walls are
in calendars, 6,319
00 standing next to some enormous plpeEs
14650 DATA r.-ul.’:-..l.’:-,.'.-"-"..ln a small control room. A& large dial
paints to red,37,0,38,0,in a narrow corridor lit by flu
orescent tubes,0,4
1,0,0,in the hateh of
a4 controal panel full
torpedo
1660 DATA 42,0,44,0,standimg mext to a ballast tank,0,48&,
45, 45,in the sngine room,0,0,0,44,1in the cargo hold. It's
full of boxes ofa
mmunition,44,0,0,0,by some strange looking machinery,0,48
0,0, standing next to an open hatch, 47,049,350
1670 DATA standing on a sandy beach. There is a
ne to the north,0,51,0,48,o0n a sandy bsach. #An
lows fromthe north
and there is nobody to be seen,0,52,48,55,standing ocutsei
de a small beach hut
14680 DATA 4%,0,54,0,walking across some sand dunes.
indblows sand into @y @yes,o0,0,0,0,rnside a beach
n ald newspaper
lies on the sasall table,0,0,50,0,by a small cafe awlling
ice cream. They aren 't doing much business today
14690 DATA 0,55,56,51,on 4 garage forecourt  34,0,0,0,,by a
parked The door is unlocked,S7,0,0,54,by some patrol

boul der
I hear

There is a

The =al lpaper hangs in

covered in

footpath at the side of a barbed wir

There is a tall cr

boxes id piled up

loud nodse,0

covered

a submerged submarine,$0,0,42,0,by

of buttons and dials,0,4Z,0,41,by a

submar
icy wind b

The w
hut. A

Car .




I
Spy from the North,-!

pumps,0,34,58,0,8

n a long straight road,;0,0,58,57,o0n a long road stretchin
g east,0,0,0,0,8at in a parked car,0,0,0,0

1700 DATA driving the car along a narrow winding road.n,
0,0,0,at & set of traffic lights. [ see a townto the east
W 2,63,64,0,0n the
outskirts of a town. There is a car here,582,483,0,0,o0n a
leng road,0,585,56,62,by a set of traffic lights,&4,47,0,0
1710 DATA outside a small airfield,0,0,58,564,0uteside a sh
opping arcade,55,0,48%,0,0n 4 grass runway. There is a Tig
@ Hothplane to th

& sast,72,70,71,454,in a small shopping arcade,9,0,0,47,8a
t in the Tiger Hoth plane,&8,0,0,0

1720 DATA in a small shop selling motorbike spares,0,0,0,
&8,in a cake shop. They seem to have almostscld out of ca
ks ,0,48,0,0,in &
shoe shap. The assistant asks me what 1 want ,0,0,0,0,F1
¥ing high above the clouds....help!!! ., 0,79,0,0
1730 DATA in the cockpit of the plane,0,0,0,.79. by a
d hanger ,79,0,77,0,in the airport butlding. It is
By ,0,7TE,BO, 7o, in ¢
he customs hall. A notice reads
East ", 77.,81,0,0

17484 DATA by a desk. The
& m@ through,74,76,75,0,0n & runway at
r FHath,0,0,0;0;1oc
ked in & cell. A

lac ke
very bu
to

nothing declare. .

&E  aAnd
of

LEL

a Tige

CUBRTOME OrYiCer kKnows
the# side

cfficer has arrested me for atte

EUStoEs

mpted smuggling,78,82,0,0,by an airport bookstall ,81,83,0

'FI.)
1750 DATA in the airport foyver ,B2,0,B84.B%.at a taxi rank.
A driver wWwalks aver and asks me something but [ don't re
cognise the langua
ge,0,0,0,83,in a vast carpark,0,0,83,0,by a locked barrie
Fy0,0,0,0,riding in a taxi ,0,0,0,0,in a stationary taxi,0
20,89 .0
1760 DATA in a taxi. The driver
0,90,88 ,outside a military base.
0,0,89,by the peri
meter fence. There is & tall tree here,0,0,0,92.in the br
anches of a tall tree,0,0,91,0
1770 DATA on a branch which overhangs the militarvbase,o,
0y95;94;inside the perimster fence of the base,0,0,93,0,b
v a locked gate. I
gee soldiers in the distance
1780 DATA 0,94,0,93,by some large fuel tanks,55,0,%7,0,at
the sntrance to a large building,2,98,0,0,in a large sto
rercom full of bot
tles of stange liquids,97,99,100,0,in a large room full o
f boxes labelled ‘Made in Japan’,98,0,0,0
1790 DATA at the bottom of a flight of stairs,0,0,102,.98,
in an open doorway,0,0,0,0;in a snall affice. The door sl
ams shut behind a
@y0,0,103,100,by a small amphibious wvehicle,0,0,104,102.0
n a narrow road,0,0,0,103,at the side of a deep dark lake
0,000
1800 DATA sat at the controls of an asphibicus vehicle
0, 107 ,108,0,driving the vehicle across a large yard,l10&,
0,0,0,by a brick w
all. I think I°11 have to goback,0,0,109,106,driving alon
9 a road,0,0,110,108,driving into a deep lake,0,112,111,1
o5
1810 DATAR in the dark depths of the lake,0,113,0,110,in t
he deep lake,110,0,113,0,in the deep lake. A strange fish
Hnilme arcund my
craft,111,114,113,112,in the deep lake. There i
rock below me,113,115,114,118,in the deep lake
1820 DATA 114,114,115,117,in the desp lake,115,119,0,0,at
the entrance to a gloomy underwater cavern, 118,117,115,
117,;in the deep la
ke, 2,117,114,0,next to a large boulder
range inscription “folnia’,118,120,0,0
1830 DATA driving between two large calusns in thecave en
trance,0,0,0,0,parked in a small airlock. The steel da
ors have closed be
hind me and it has Ffilled with air,0,123,0,122,in an air
leck. A small amphibious craft is parked here
1840 DATA 0,0,121,0,in a small glass cage. Stairs lead up
from here,121,0,0,0,in a room full of dials and switch
Bs,0,0,0,125,at th

has apened the
The gate is

door , 0,
locked 0,

a large

which bears the st

e top of a flight of stairs. A narrbos glass passage 1

gads WSt Aacross an enormous workshop,126,1268,124,0

1850 DATA at a junction in the glass eerrider,0,125,127,0

sim a glase corridor. There is a small door here,0,0,12

7,124,0n a small r

ailway platform. A train is here with its doors open. Peo

ple are getting an,123,0,0,0,at the top of a deap well

1860 DATA ©0,0,0,0,riding in a small compartment on the
train. The man in the corner is carryinga revolver,0,0,0

131,in a stationa

t o ewmr v L. T wlueo CREN , 0y 13243 130, 0,0n & Wide pla

tform. The train is still here but its doors are closed

1870 DATA 131,133,0,0,0n a narrow staircase,132,134,0,0,a

t the top of a flight of stairs,133,0,135,0,at the west e

nd of a vast chamb

o 0,136,0,134,at the east end of a vast chamber,135,137,

0y0,in a low passageway lit by torches in alcoves, 134,1

38 ,0,0

1880 DATA in a wide passage,137,140,139,0,in a brightly 1

it cavern full of men in uniformse,0,0,0,138,in a crowded

lift. The doors ar

& apen and a man stands next to the buttons,138,0,0,0,b

¥ & sheer rock face. A rope hangs from abowve,0,0,142.0

1B90 DATA in a small cavern. There iz a sheer dropts the

north. A rope is attached toc a ring in the wall,8,0,0,1

41,in a laboratory

- A flask of blue liquid boils over a low heat,0,144,0,0,

in a crowded 1ift,143,145,144,0,in a hotel foyer

1900 DATA 144,147,0,0,in a crowded bar. The barman is bus

W serving a group of workeen,0,0,149,144,.by the hotel

reception desk,145

+0;0,0,by & swimming pool. There is a small QUBLE wait

ing at an ice Ereéam ﬁtn:t,14?,|4E,[4ﬂ.l¢9,=h1n¢1nq in the
poal

1910 DATA 0,150,0,1496,at the rear entrance to the hotel.

A path leads south through some bushes,149.151.0,0,at

the #ntance to a ¢

ampsite,150,153,152,0,by the casp shop,0,0,0,151,inside a
busy campshop. There is a largequeue waiting at the chec

kout

1920 DATA 151,

¥ tents,153,0,155,0,0n a narrow footpath.

arge gqloomy fores

t to the sast,0,154,0,154,in a dark and menacing forest,l

55,0,0,157,in a4 forest. There is a cave to the east,0,0,1

S, 0

1930 DATA in the secret headguarters of Xoltan,0,0,0,0;at
dourney & and,Not likely!,Sorry !; How 7 ,No ° would 1+
I could,That ‘s fa

F toa dangerous',Not

Lw

154,0,0,0n a narrow footpath between rows o
There iz a 1

here! ,Nothing happens,l can’'t ses an
ything special ,0.K.,] see something,l haven't got it!
1940 DATA | fire the gun!,It is dead,He shoots first',[ a
m dead. Would you like ancther game 7,It glistens,What do
1 do now, ] can go
v North,South,East,West ,I can see,l
m not hungry'!,l never drink alcohal
1950 DATA That's Aot much use ',I'm sarcy
@,Don't swear at me !'yH E L F,Don"'t be such
y! He refuses,She
doesn 't like that,l wve never done this before! ,This is fu
n !,whoops!,l slipped and broke my neck',SPLAT, 24P, BANG
1940 DATA a emall key,20,key,a stiff brush,1s,brush,sone
mushrooms, 5,sushrooms,an oil drum,27,drum,a cosputer repa
ir manual ,38,sanua
l,an armed guard,77,guard,a crash helmet,?0 helmet,a pair
of shoes,72,shoes,a cake,71l,cake,a torpedo,43,torpedo
1970 DATA a can of Soup,45,s50Uup;ROmE sunbathers 489, sunbat
hers,a bath towel ,52,towel ,an attendant,58,attendant ,a re
d lever,105,lever
an old tramp,l0B,,tramp,a all
Fyrevolver Xoltan hiasel f, 7

forgot my glasses',]

I haven't a clu
a 8illy bill

fish,112,fish,.a revol ver ,F
sxoltan,some firelighters,15

L1

1980 DATA firelighter,a golden Bul let, 182 ,bul l gt ,a beauti
ful lady who is swimming,148,!ady,a blue button,41 ,button
@ magazine,fl,sag

azine,a Rolls Royce.B4,rolls,a credit card,ld4,card,a fish
erman , 32, fishoraan ,a waiter,144 waiter ,a broken computer,
101
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| Feature

'Interface’ is a word that
crops up so often in the
computer press that its
importance may have
ceased to register with
readers. Without inter-
faces of various kinds, it
would be impossible for a
computer, however com-
plex, to interact with the
outside world. Without in-
terfaces, a computer is
useless. In this article
we’'ll look at some com-
mon types of interface
and the problems that can
arise.

Back to basics

Before we consider
why an interface is
necessary, we have to
look at the parts which
make up the heart of a
computer. The brain of
the system is the CPU
(central processing unitl,
of which there are two
main types in home
micros the Z80
(Amstrad, Spectrum,
MSX) and the 6502
{Commodore, BBC, Atari,
Oric). Inside the chip there
are a number of registers
(storage ‘boxes’ for
numbers), and the CPU
can do various things with
these numbers such as
logical operations (AND,
OR etc), arithmetic (add
and subtract), moving the

Facing
uptoit

Pete Green explains all about interfacing —

what it is and why you need to ‘get in the

know’ to enhance your computing power.
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numbers between
registers and moving
them between registers
and memory. Memory,
whether it is ROM or
RAM, is just a whole load
of other ‘boxes’ to store
numbers. In ROM the
numbers are fixed; in
RAM the CPU can change
them as required by the
program it is running.

So, as far as the CPU
is concerned the whole of
its world can be described
by numbers, and only
numbers. It uses numbers
for data, the instructions
for manipulating the data
are numbers, and its
results are given as
numbers. This isn't very
useful in the real world.

Humans communicate

using words made up of
letters. They respond to
coloured patterns and
sounds. They can press
buttons and operate
joysticks, mice and
trackballs. For the CPU to
interact with these types
of input and output, it re-
quires specially designed
peripherals. These need to
send and receive informa-
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tion from the CPU and its
memory {which only han-
dle numbers in the form of
fixed voltage levels on the
electronic circuitry). The
circuits which act as

translaters between the

CPU and its peripheral
devices are known as in-
terfaces.

The key facts

Peripherals are often
called add-ons, which im-
plies that they're extra,
but in fact you get at least
two interfaces with every
computer sold. These are
the keyboard, so you can
instruct the computer,
and the TV output, so that
it can tell you what it's do-
ing. The keyboard is
simplest, so we'll look at
that first.

As we've said, the
computer understands
numbers but we use let-
ters. The standard conver-
sion is called the ASCII
code (American Standard
Code for Information
Interchange) and is used
by just about every micro
except the ZXB1. One
minor problem is that the
original standard didn‘t in-
clude the £ sign, and dif-
ferent manufacturers put
it in different places. For
example, its code is 163
on the Amstrad, 96 on the
BBC Micro, and 356 on the
Epson printer. A financial
game listed from the BBC
to the Epson gives reverse
gpﬂstruphes instead of

5.

Under the keyboard
there is a printed circuit
board with rows and col-
umns of conducting
tracks, and a key at each
junction. Pressing a key
links one particular
row /column pair. The CPU
sends numbers to a latch
[another sort of storage
box) so that each column

11

N

has a high voltage put on
it in turn. Then it looks at
the number formed by the

voltages on the rows,
which is normally zero. If
it does detect a voltage it
knows that a key has been
pressed, and the row and
column numbers tell it
which key. The software
will then convert this into
the correct ASCI code for
further use by the pro-
gram. Obviously joysticks
can use a similar principle
if they are of the Atari
(switched) type.

While the CPU is ser-
vicing the keyboard in this
way, it cannot perform
other tasks. Many
business computers use a
second CPU just to drive
the keyboard, freeing the
main unit for more pro-
ductive work.

Sight and sound

The generation of a
TV picture is a good deal
more complicated. Essen-
tially the computer
raserves a block of
memory for the screen in-
formation to change
the colour or symbol at a
particular point on the TV
screen, the CPU places
the right number(s) into
the right place in screen
memory. The memory is
either a separate block
(computers using the
Texas Instruments video
display processor such as
the Memotech and MSX
machines) or part of the

N
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main RAM (practically
every other home micro).
The job of the video

interface is to translate
the numbers in screen
memory into the right

voltage signals to drive
the TV display, add the
correct synchronisation
pulses and modulate the
whole lot into a high fre-
quency radio signal so
that it can be sent to the
aerial of the TV like or-
dinary programmes. In ef-
fect, every computer con-
tains a small, very low
power TV station,

e

T

»

Fortunately the en-
coder chips and modula-
tors are readily obtainable
and quite cheap. The bast
example of an add-on TV
interface is Premier
Microsystem'’s system for
the Dragon 32, which
uses the Tl chip to give a
sprite capability.

Sound generation is
also very complicated and
home computers make
use of special sound
chips, either off-the-shelf
(the GIAY-3-8B910 series
is wvery popular) or
custom-designed (the
CBME4 SID chip and the
Dave chip of the Enter-
prise computers). With all
the hard work done inside
the chip, operation is a
simple matter of feeding
in the right numbers for
the pitch, duration and
waveform required. Some
computers modulate the
sound signal into the

video signal in the same
way that a soundtrack ac-




companies a TV pro-
gramme. In this case the
sound comes out of the
TV loudspeaker.
wise the sound interface
needs a small amplifier
and a speaker built into
the computer.

Other- |

I

offer add-on disk inter-
faces: for example, Kuma,
Sharpsoft and Solo Soft-
ware all sell disks for the
Sharp MZ-700, and add-
on disks are now appear-
ing for the QL from com-
panies like Quest.

What's volts?
Hard copy

In the real world many
For a permanent physical phenomena can

record of your listings or
any type of text-based
programming, a printer is
essential. Here we need
an interface that can take
the numbers representing
the text and send them
down a cable into the
printer, which recognises
them and makes the right
marks on the paper. There
are two main standards
for printer interfaces
RS232 and Centronics.

the system is also faster
and simpler.

A slight complication
is added to the interface
by the fact that printers
print data much slower
than computers can send
it out. An additional line is
needed so that the printer
can signal to the com-
puter that it is busy and to
wait until it has caught up

works serially (one bit at a
time, like RS232). When
you save a program, the
computer scans through
the program changing the
bytes into eight bit groups
and sending audio tones
to the tape corresponding
to the bits. Coding
systems may send a high
tone for a 1 and a low
tone for a 0, or use dif-

cause a change in voltage
to occur in a piece of elec-
tronic circuitry. AN
analogue-to-digital con-
verter (ADC) is an inter-
face which changes
voltages into numbers,
allowing the computer to
be used as a measuring or
data collection instrument
for scientific applications.

The simplest form of
ADC generates a ramp
voltage (steadily increas-

The RS232 is a serial before sending more ferent length pulses for ing voltage) and compares
interface. This means that characters. This is, of each type. Naturally every it to the input voltage. All
the numbers (bytes) are course, called the BUSY manufacturer has its own the time the the voltage is
broken down into their in-  signal. ‘standard’, so you can't increasing, the computer
dividual bits (Blnary Many computers have load programs into dif- is counting. The count
digiTs) which are sentone  their printer interfaces ferent computers even if stops when the ramp

at a time. At the other end

built-in these days, but

they use a similar BASIC.

voltage equals the input

the bits are built up back one notable add-on inter- The reverse takes wvoltage, so the higher the

into the numbers. face is the ZX Lprint Ill for place when loading data: input, the larger the
The main problem the Spectrum from Euro- the interface reads the number — adirectconver-

with RS232 is that the electronics. This small audio tones from the sion.

standard connector has a device allows the Spec- cassette tape, converts The BBC Microcom-

lot of spare pins, different
manufacturers have put
different extras on dif-
ferent pins, and so the
‘standard’ isn't! Trying to
link different pieces of
equipment with RS232
has driven many a poor
engineer to near-insanity.
Another thing to watch is
that both the transmitting
and receiving equipment
is working at the same
baud rate (speed of
transfer).

Centronics is a parallel
interface, with the eight

trum to drive a Centronics
printer, and it works by
taking over the Spectrum
when it detects that a
printer command such as
LLIST has been typed and
using its own routines.

What's in store

Computer programs
consist of numbers stored
in memory, and are lost
when the power is turned
off. Long term data
storage can be done two

them into 1s and Os, then
stores the bytes back in
memaory.

The disk drive is the
‘record player’ of the in-
terface world. Inside the
sguare sleeve there is a
disk of plastic with a
magnetic surface, and the
read fwrite head can be
moved immediately to any
part of the disk, s0 access
times are much faster
than cassettes. Also data
are usually transferred as
bytes, not bits, and the
precision engineering

puter has a built-in ADC;
one of the reasons it is a
popular computer for
laboratories. The ADC is
also used as a joystick
port, using potentiometer
sticks which generate a
variable wvoltage rather
than a switched Atari-
type output.

While on the subject
of scientific applications,
there is a standard inter-
face system known as
IEEE 4888 which allows
computers to be con-
nected to all sorts of

bits in a byte being ways on most home allows a much faster scientific apparatus, and
transmitted at once (in micros: with cassette transfer rate. So disk other peripherals.
parallel). Naturally this tape or floppy disks. drives are faster, more However, the only home
means you need eight The cassette interface reliable — and more ex- micro which offers IEEE is

wires instead of one, but

is a two-way device, and

pensive! Many companies

the Commodore 64 .




Last month's article look-
ed briefly at the use of
flowcharts and the ideal
program structure i.e. a
list of subroutine pro-
cedures, each subroutine
performing a certain
operation. In addition,
there must be a program
that controls the order in
which the subroutines are
called. This would take

BASIC kit Pt 2

the form:

GOSUB 1000
GOSUB 2000

- GOSUB 3000

. END

1000 SUBROUTINE 1

2000 SUBROUTINE 2
3000 SUBROUTINE 2

Taking turns

Each of the three sub-
routines would be called
in turn. Each one should
contain a RETURN state-
ment which will cause the
program to continue from
where it was when the
subroutineg was called.
The END statement is
needed in line 99 to stop
the program from ‘running
into’ the subroutines.

Ideally a subroutine
should have only one en-
try point and one exit. |
say ideally as it is
sometimes useful to enter
a subroutine at a different
position to normal. There
should only be one exit
though, except for a call
to another subroutine,
which is after all a type of
exit. Mever jump out of a
subroutine by using
GOTO. Some clever pro-
grammers may use this
trick to divert the flow of a
program but don't. It's
not clever at all — merely
a cover up for a sloppy
programming technigue.
To demonstrate what can
go wrong if you are care-
less, try the following on
YOur computer:

David Ellis dispels some of the mystique of

subroutines in his second article on BASIC

programmlng.

10 GOSUB 1000 off the stack to enable the If you imagine that
1000 LET X =1 program to continue from  subroutine 1000 iz some
1010 IFX = 1 THEN its original position, and sort of game, then

GOTO 10 with its original values. If  subroutine 2000 asks you
1020 RETURN no RETURN statement is whether you want

The wvariable X will
obviously be 1 when line
1010 is reached and the
program will therefore
jump out of the subroutine
back to line 10. The RE-
TURN statement is newver
reached! Run the program
and after a short while
you should get the
message STACK OVER-
FLOW...OQUT OF
MEMORY.. MEMORY

FULL IN 1010. . .or
something similar. Why?
Quite simple, when a

subroutine is called the
program will need to
know where to return to
when the RETURN state-
ment is reached. The
current line number is
therefore ‘pushed’ onto a
STACK, which is a tem-
porary storage area some-
where in RAM. Several
other values needed by
the program are also
pushed onto this stack.

When the RETURN
statement is reached
these values will be pulled

GOSUB 1000
GOSUB 2000

found, as in our example,
then the numbers will re-
main on the stack. Each
time the subroutine is call-
ed another set of numbers
will be pushed to the
stack. Naturally the size of
the stack will continue to
grow but it is limited
(especially in a 6502 bas-
ed micro) and sooner or
later it will become ‘full
up’. The result will be the
STACK OVERFLOW etc.
The previous example will
fill up the stack almost im-
mediately, as you have no
doubt discovered. Con-
sider the following
though:

10 GOSUB 1000

20 GOSUB 2000

99 END
1000 SUBROUTINE 1
2000 INPUT ‘"PRESS
‘Y’ FOR
ANOTHER
GAME'"; KEY$
IF KEYS =""Y"
THEN GOTO 10
RETURN

2010
2020

IF FLAG=1 THEN GOTO 10

END
SUBROUTINE 1

REM CHECK FOR KEYBOARD INPUT
LET FLAG=0
PRINT *'PRESS ‘Y* FOR ANOTHER GAME"’
PRINT ““OR ANY OTHER KEY TO END"
KEY$ =INKEY$: IF KEY$ ="*** THEN 2040
IF KEYS ="'Y"" THEN FLAG = 1

RETURN

another game. Enter "Y'
and the program jumps
back to line 10 by using
GOTO. Subroutine 2000
contains two exit paths
but there should only be
one. Each time a new
game is played the values
will be pushed onto the
stack. It may take hours
before the stack over-
flows and in a games pro-
gram no harm would have
been done. In a business
program, however, it
could be disastrous -—
sevaral days, or even
weeks may pass before
the fault occurs. This is
one type of ‘bug’ that can
be very difficult to detect.
The Program 1 shows
how this mistake should
be avoided.

When subroutine
2000 is called the
variable FLAG is first set
to zero. Line 2040 will
keep looping on itself until
a key is pressed. INKEY$
or GET etc. may be used
depending upon which
dialect of BASIC vyou
have. The flag is set to 1 if
the "Y' key is pressed
otherwise it will remain at
zero. On return from
subroutine 2000 FLAG is
checked for the value of
1.1fitis a 1 then the pro-
gram will GOTO 10, else
the program will fall



through to line 929 — END.
There will be no danger of
overfilling the stack if this
approach is used.

Layout of
subroutines

The original use of the
subroutine was to save
memory by placing iden-
tical blocks of code into
just one block and then
calling this 'block” when
required. Howewver,
subroutines are also used
to produce a better struc-
tured program. The
subroutine itself may only
be called once during the
whole of the program,
which is the exact op-
posite of its original inten-
tion!

The only drawback to
this approach is that a
structured program may
run more slowly, but in
most cases the time dif-
ference is insignificant.
The first subroutine in a
program should ideally be
used for setting up
variables (numeric and
string) to be used in the
program. Lists of DATA to
be READ can also be plac-
ed in their own sub-
routine, as can a list of
any special POKEs. The
number of lines to each
subroutine may vary — up
to about 30 lines being
about normal. Over 30
lines and you should con-
sider splitting it up into
further subroutines.

The actual numbering
of the start of each sub-
routine is best done in in-
crements of 1000. If you
intend to build up a large
‘library’ of subroutines
then you may wish 1o
start them in increments
of 100 instead.

An example of a
‘library’ subrouting is one
that will create a pause in
a program — to enable
you to read a message on
the screen maybe. Some

micros have this as a built-
in facility, but if yours
does not then it would be
useful to specify the
pause time in seconds.
The following subroutine
could be used:

9000 REM WAIT FOR
‘PAUSE’
SECONDS

FOR COUNT =1
TO PAUSE * 100
NEXT COUNT
RETURN

a010

9020
9030

To call the subroutine,
the variable PAUSE would
be set to the number of
seconds required for the
delay. For 10 seconds this
would be:

ingly. There are four
RETURNs but there
should only be one. The
following subroutine

of the subroutines could

be described as elegant.
What method would |

use for this algorithm? |

<line number> PAUSE =
10: GOSuUB 8000

Line 9010 of the sub-
routine sets the COUNT
number (PAUSE * 100)
and this would need sett-
ing in the first instance by
trial and error to suit your
own micro. Simply
change the value of 100
until the delay is about 10
seconds.

Only one way out

As stated previously
there should only be one
exit from a subroutine,
not counting calls to other
subroutines. Try and
avoid the following:

could be used instead: may use the following:
6000 REM TO MANY 6000 REM USE A
GOTOS! TOUCH OF
6010 IFK=865 THENB LOGIC!
=2: GOTO 6060 6010 B=-2*(K=
6020 IFK=66 THEN 65)-7*(K=
B=7: GOTO 66)-9* (K=
6050 67)-6*(K 65
6030 IF K=67 THEN ORK 67}
B=9: GOTO 6020 RETURN
6050
6040 B=6 Try entering the
6050 RETURN various values for K and
you will find that the
Once again the above routine does work.

subroutine will work OK
and there is only one exit

but all those GOTOs
11?7 These could be
avoided by the following:

6000 REM TO MANY
RETURNS!

6010 IF K=65 THEN
B=2: RETURN

6020 IFK=66 THEN B
=7: RETURN

6030 IF K=67 THEN
B=9: RETURN

6040 B=6: RETURN

REM GETTING
BETTER!

LET FLAG=0
IF K=65 THEN
B=2: FLAG=1
IF K=66 THEN
B=7: FLAG=1
IF K=67 THEN
B=9: FLAG=1
IF FLAG=0 THEN
B=6

RETURN

6000

6010
6020

6030
6040
6050
6060

The subroutine
checks the wvalue of K
{which is perhaps an input
from the keyboard) and
sets the value of B accord-

This approach avoids
the use of GOTOs and
there is only one exit. The
price to pay for this cor-
rect method is that it is
also the most time and
memory consuming of the
three subroutines. Mone

If you cannot fathom out
how it is done then all will
be revealed in a few mon-
ths time when | take a
look at LOGIC and FUNC-
TIOMNS.

BASIC was, and still is,
criticised for the way that
it produces poorly struc-
tured programs and slop-
py programming habits.
Proper control structures
such as REPEAT. .. UN-
TiL, WHILE... WEND,
CASE.. ENDCASE,
DO. .. LOOP etc. as used
in FORTH and Pascal are
slowly finding their way
into some of the better
BASICs. It may not be
long before some BASICs
can compete with these
languages in terms of pro-
per program structuring,
although what could be
termed ‘proper’ is open to
much debate.
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Since Walt Disney Pro-
ductions produced Tron
computer graphics have
been wvery fashionable.
More and more people are
getting into the idea of
computer graphics as a
hobby and more impor-
tantly as a job, so it
follows that this type of
person need hands-on ex-
perience of graphics on
their own computer. It is a
surprising fact that the
principles used in home
computer graphics in fact
carry on into professional
computer graphics
0.K. so the resolution is
about a thousand times
better, but the principle is
the same!

Graphics for fun

For your first foray in-
to computer graphics, |
suggest yvou try
something simple. Tell
you what, get something
for your kids, and use it
yvourself when they've
gone to bed. Electronic
Colouring Book by
Addison Wesley is great!
A  computerised colour-
ing book and sketchpad,
with a library of pictures,
and the ability to change
colours at will and save
the results. The quality of
the picture liabrary is
good; snakes, clowns,
trains, vases of flowers,
bowls of fruit, etc. Educa-
tional too, if you ask
young children questions
about the objects
depicted and test their
knowledge day-to-day.
The enormous range of
colours available is

A Brush
with Art

There’s a great deal of fun to be had with

DRAWING programs. Phil South casts his

eyes around some of the best commercial

programs.

BRC MICRO g ELECT RON

CASSETTE
HLALLAM

displayed at the edge of
the screen and you can
select the colours you
wish to apply, or change
colours that are already
there on the screen. A
good piece of software
and at a reasonable price.

Another simple draw
program is Painting by
BBC SOFT. Like all BBC
SOFT products it's nicely
printed and packaged, but
a trifle flimsy in the soft-
ware department. This is
a very basic draw
package, using only the
BBC's MODE 2 graphics.
Mot wery high definition,
but good enough for older
children. Mind you, you'd
be surprised at how many
kids are fussy about
resolution!
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BBC SOFT's new about five times older
graphic package, than its projectéd age

Drawstick, makes ex-
cellent use of all the BBC
B's facilities and is a much
meatier product.

A good alternative for
children is Giant's Dinner
and Draw 15 by Fowler
Software, quite the most
surreal things I've seen on
a computer. These two
packages feature some-
thing called '‘cartoon
animation’’, a wvery ad-
vanced concept for home
micros depicting ways of
moving cartoon drawings
to tell a story. The prin-
ciples of cartoon anima-
tion on the Spectrum are
fully explained in the
manual, and very neat it is
too, with small machine
code routines for you to
slot into your own pro-
grams.

There are several
games in the package, as
well as the title game, all
of which hinge on
responses from the child.
The graphics they use to
tell the stories are superb.
| spent about anm hour
playing with the Giant's
Dinner games, and I'm

group, so I'm sure kids
will love it.

Graphics for art

Graphics for art's sake
are really the name of the
game, though. The kind of
graphics you see on the
movies are possible on
your micro, with the help
of the best software, of
course. The best soft-
ware, if you have a
Sinclair Spectrum, and
who hasn't, is 48k
Melbourne Draw by
Melbourne House. Most
Sinclair owners should
have a copy of this, asitis
oneg of the best reasons
for buying a Spectrum in
the first place, but in case
you haven't got it yet
allow me to explain.

Melbourne Draw is a
draw program and what
you have when you boot it
up is a blank screen, with
a data window at the bot-
tom. You can shift this
window up to the top of
the screen if you like, to
draw on the very bottom
of the screen. In the data

e Melbourne
T House
Software

48K

MELBOURNE [-'-'-
DRAW -
FOR THE 48K SPECTRUM _'-'—'
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window, the position of
the cursor is given in co-

ordinates, for those
masochists who like to
generate their graphics
manually in their own
programs.

Also, there is the

magnification monitor, a
square which depicts the
size and position of the
working area when you
magnify a small area of
the screen. The magni-
fications available are x4
and x16, very handy for
the manipulation of In-
dividual pixels. The cursor
is visible as a tiny flashing
pixel, and is manipulated
by the keys w,x.a and d
for up, down, left and
right respectively. You
can also move diagonally,
using the keys g,e,zand c.

The layout of the keys
is wvery logical and
although Melbourne Draw
doesn’t support a joy-
stick, it is very precise and
even fun to use. Addi-
tional functions include
the ability to mirror the

Vi

screen, shrink it, enlarge
it, or change the screen
colours instantly.
Melbourne. Draw is a very
workmanlike piece of kit,
and no less than we've
come to expect from the
excellent team at
Melbourne House.

If you've got a BBC,
then the thing you want is
called Goldstar Sketch-
pad. It contains a lot of
the facilities of
Melbourne’'s package, but
not quite as skilfully car-
ried out. It always amazes
me, how a computer of
the BBC's obvious quality
only gets half-finished
software, whereas a half-
finished computer like my
Spectrum gets state-of-
the-art software.

Sketchpad, though, is
an admirable attempt at
making something slightly
ahead of the pack. It con-
tains icons, something
new in all kinds of soft-
ware today and some-
thing you'd normally have
to buy a Macintosh to
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use. You can select pen
points, even design your
own and enlarge a small
area to work on individual
pixels.

This facility isn’t
anywhere near as precise
as Melbourne Draw, butis
a nice try. The only way
that Sketchpad wins out

over any other top
package, is in it's
multicolour mode. This

means that, unlike on the
Spectrum, you can draw
lines of different colours,
pixels even, right next to
each other on yet another
colour backgrond.

In spite of this bonus,
| think that the graphics
available on Sketchpad are
a little too chunky for my
taste. That, and the alias-
ing, lwhere lines go all
jagged when they cross
the scan lines of your TV)
conspire to make anything
you draw look less than

artistic. All in all,
though, It's a good
package, and certainly

one of the best for the
Beeb.

Now, the big stuff. |
took my copy of disk bas-
ed Doodle!, by Quicksilva,
down to my local college
computer room to show
some colleagues what a
good package it is. They
use mostly Commodore
64's and have about 20
of them. | thought to
myself as | trudged down
the road, | can just see
thair faces when they see
this; every time | show
these guys something |
like, they hate it. They
went bananas! “‘This is
amazing!'’ said the first,
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tapping frenetically.
“"Where did you get
this?'* said. a second,
grasping my lapel.

They loved it, bearing
out my addage that
sefious computer people
are unpredictable and oc-
casionally violent. Doodle!
is a wvery well made
package, actually and is
so user-friendly as to
render the supplied in-
struction book totally
redundant. It is the
closest thing to a com-
bination of the best things
about Melbourne draw
and Goldstar Sketchpad
available. It also contains
some very impressive and
modern demo screens,
like the record cover of
the Ghostbusters LP, and
a picture of Tolkein's
Middle Earth.

The ways you can use
these draw programs vary
enormously. You can
make movies, drawing a

sScreen on your computer
and photographing it on
single frames with a
movie camera. You can
make videos, by com-
pressing screens in
memory and sequencing
them together with a
graphics compression
program like Screen
Machine. You can design

clothing and print them
onto graph paper for
enlargement into pat-

terns. The uses are really
only limited to your in-
genuity and imagination
and of course, buying the
right software.

Graphics for real

If you become really
good on all the simple
packages, then vyou’ll
start to want your own
tailor made graphics
packages. The only way
to do this is by way of a
language package. For the

o]
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Spectrum Abersoft
FORTH or White Lightning
are the obvious choice.
FORTH, in case you don't
know it, is an excellent
language which “'learns”’
as you use it. Like an ar-

tificial intelligence it takes
on the characteristics you

give it, so that it can
become an expert in
whatever you choose.

The biggest bonus of all,
though, is in its speed of
execution, which ap-
proaches that of machine
code.

For the good old '64,
you will be able to get
FORTH soon, but until
you can, there is a good
alternative, UltraBASIC
64. This is a super-
charged version of BASIC,
specially designed for the
bored Commodore user.
It's a real shame, but
when Commodore made
the 64 they put an old
fashioned BASIC in it.
They had to. They had a
high speciftication com-
puter on their hands and
they wanted to be the first
to get such a micro on the
market. So, they had to
forget writing a new hi-
spec BASIC, and just used
an old BASIC.

Thanks to UltraBASIC
you now have turtle com-
mands, circle, colour and
many other short cuts,
past the lengthy POKE
commands and the SYS
locations.

The future

You can expect to
hear, or rather see, a lot
maore of computer
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much as computer adver-
tising would like you to
think.

Computer graphics
are making computers
easier and more friendly
to use. By all means keep
abreast of new develop-
ments, because some ex-
citing and important
things are about to hap-

- - - . - - S S - S S S S S S

pen, but don't get
paranoid that you're being
left behind! There's no
need. This is the happy,
smiling, anthropomorphic
face of computing signing
off.

MNext month Phil South
will be writing about
game creation software.

graphics. Even at the mo-
ment it's getting hard to
tell what's computer
created and what isn't!
More so in the next five
years. Clive Sinclair was
quoted recently as saying
the new Fifth Generation
of computers need a
“*face’” for people to look
at; people need to an-
thropomorphise com-
puters to justify to
themselves how in-

telligent they seem.

MNow, we know that
computers are dumb as
hell, (at least the Apple lic
I'm typing this on is), but
the average Joe Public,
getting his money out of
the cashpoint, doesn't.
Computer graphics are
going to be very impor-
tant, very soon. You don’t
have to keep up with the
kids by learning about
computers, at least not as
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Products Details

Electronic Colouring Book

Price: £2.95
Painting and Drawstick

London WIM 4 AA
Price: £10, £9 .95

Lancs BES BAD
Price: £6.95

Melbourna Draw

Richmond TW10 8TF
Price: £8.95

Doodle!

Screen Machine

Hampshire RG24 0UG
Price: T.B.A.

FORTH

White Lightening

£14.95 10 £39.95

Giant's Dinner and Draw 15
Mada by: Fowler Software, Handon Mill, Nelson,

Made by: Addison Weslay Publishers Ltd., Finchampstead Road,
Workingham, Berks RG11 ZNZ

Mads by: BEC SOFT, 35 Marylabone High Street,

Made by: Melbourne House, Castle Yard,

Made by: Quicksilva Ltd., Palmerston Park Hse.,
13 Palmerston Read, Southampton S01 1LL
Price: £14.95 |disk only, CBMEG4 )

Mada by: Codawriter Ltd., PO Box 3 Basingstoke,

Made by: Mealbourne Hse (see address aboval
Price: £14 .95 (Spectrum, CBME4 | Available for Amstrad
CPC 464 from Amsoft and for the BBC from Acornsoft

Made by: Oasis Softwre, Alexandra Terrace,

Weston Super Mare, Avon BS23 1QT

Price: £14 .95, £19.95 (Spactrum tape, Microdrive) and
available in three versions for the CBME4 on tape or disk from
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Commodore

Bob Wallace investigates Commodore’s most

expensive home micro.

Towards the end of last
year Commodore went in-
to overdrive, simul-
taneously launching the
C16 and Plus 4. In the

marketing strategy, the
micros they produced fit-
ting into neat consumer
slots. AtE150 the VIC20
was an ideal entry point

novices became more ex-
pert at the game they had
the choice of expanding
their system with extra
RAM, or moving on to the

light of the similarities computer with profes- VIC's big brother, the
both between these sional keyboard, good CBME4.
micros and their existing BASIC and lots of soft- This has everything

range, the question might
be posed, have Commo-
dore gone in for an overkill
of the market?
Commodore always
had a very tightly defined

ware support. 0.K. so it
only had 3.5K of RAM,
but for someone who
didn't know a byte from a
REM, this was not of major
importance. As these

‘junior’ was lacking and
although launched by
Commodore as a small
business micro, it soon
found its niche as the best
selling games machine of




Rear of Plus 4 with new style joystick, cassette and power supply ports. Also audio/visual port and
serial bus and RS232 connectors.

all time. Software houses
were quick to exploit the
superb graphics potential,
although business, utility
and educational programs
were never far behind. For
someaona who requires a
reasonably priced, flexible
home computer with vast
software and hardware
support, the CBME4 is a
very tempting choice.

Commodore have said
that their new up-market
micro, the Plus 4, is not
designed to be either a
business machine nor a
replacement for the
CBME4. It is for the
gserious home enthusiast
who wants to put their
micro to use at times, for
dealing with household
accounts etc.

To this end, they have
included four programs
which reside in ROM.
These are a word pro-
cessor, database, spread-
sheet and business
graphics package. The
logic of their choice of
bundled software is very
much open to criticism in
the light of where they
see the Plus 4 to be aim-
ed. Add to this the fact
that the Plus 4 is the same
machine as the C16 with
extra memory, which ap-

pears to be competing
with the CBME4, and you
have a conundrum. Are
Commodore losing their
grasp of the market?
Pricewise the Plus 4 is
very much a business
machine when you con-
sider that to make full use
of it, you will have to buy
a printer and disk drives,
bringing the cost of the
gsystemn to about £700 —
a high price to pay for the
occasional household ac-
counts! This is not to say
that the Plus 4 is not a
worthy machine but it
poses the question, ‘too
high, too low, too late?”

Design detour

The Plus 4 is a totally
new design concept for
Commodore. It is housed
in a neat charcoal grey
case of quite small
dimensions. Protruding
through the upper casing
is the keyboard, which
has a slightly different ar-
rangement to the VIC20
and CBMG4.

The functions keys
now reside above the
QWERTY keyboard rather
than to the right and they
are much smaller. The
cursor keys have been

separated from the rest of
the keyboard and are in a
small area in the bottom
right hand corner. They
are not shifted as on the
VIC and each key is arrow
shaped to indicate the
direction of cursor move-
ment.

The keyboard is quite
pleasant to use apart from
its rather plastic sound
and method of operation.
The minor cosmetic
surgery carried out on the
keyboard is far out-
stripped by the major
redesign of some of the
peripheral sockets.

Commodore seem to
have done their best to
make the Plus 4 incom-
patible with existing
CBME4 and VIC20 joy-
sticks and cassette
recorders! The normal
nine pin ‘D' sockets have
been replaced by
somewhat flimsy-looking
circular sockets. The ‘old’
edge connector for the
cassette has been replac-
ed by a similar socket. The
power supply input has
been changed to a four pin
square socket.

So anyone consider-
ing upgrading from a VIC
or a CBME4 will have to
totally restock their supp-

The housing is much smaller than Commodore’s usual scale.

ly of peripherals. For-
tunately, the video and
serial ports remain un-
changed and will support
existing accessories.

The User Port also re-
mains unchanged but |
found it rather unnerving
to see that with very little
effort one could easily
poke fingers into the port
and touch some of the
components on the circuit
board. For the sake of a
few extra pence, Com-
modare could have includ-
ed a small baffle to pre-
vent this occurring.

Hedging bets?

Housed within the
plastic case is the suite of
bundled software aimed
at the businessmani(?).
The programs come with
a fairly comprehensive
manual to guide the
newcomer,

It takes him step by
step in tutorial fashion
through each of the in-
tegral programs, giving
good, clear examples at
each stage. What does
seem strange is that there
is very little mention of
the fact that you will have
to shell out £400 plus on
a printer and disk drive if
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you wish to make full use
of the programs.

Having said this,
however, the programs do
function quite well and
can be used to produce
meaningful business
documents.

Back to BASIC

As well as incor-
porating a useful suite of
programs, Commodore
have added an wupdated
version of BASIC to
enable the user to cope
with graphics and sound.

Both the VIC20 and
the CBME4 ran BASIC
2.0 and, as any user of
these machines will tell
you, producing sound on
the latter machine is pro-
bably the most con-
voluted process ever
designed by man. To get
even the most simple
sound on the CBME4 re-
quires a number of
POKEs.

On the Plus 4, sound
couldn’t be simpler.A one
liner such as 10 VOLT7/:
SOUND 1,500,30 can be
used. As well as this, the
Plus 4 handles hi-res
graphics in a simple and
fairly straight forward
manner. The speed with
which the graphics com-
mands are executed is not
as fast as found with the
BBC Micro, but is certain-
ly faster than on the
CBMG4, from BASIC with

On/Off and Reset switches.

no add-ons.

Extra BASIC key-
words have been added.
The complete list can be
seen in Table 1. Not only
have Commodore incor-
porated a good BASIC in
their new machine, but
they have also added a
Toolkit to help the novice
programmer. Functions
include TRACE, RENUM-
BER, AUTO and TRAP.
For the machine code en-
thusiasts, there is also a
Monitor fassembler — not
the most elaborate in the
world, but a simple one is
better than none at all.

In conclusion

Commodore have
been producing machines
for a good many years
now and they seem to
have learnt a few lessons.
The VIC had lots to offer
but initially carried a hefty
price tag for a very small
memory. The CBMB4 has
a large memory at a low
price, but is lumbered
with a relatively restric-
tive BASIC.

The Plus 4 is packed
with useful programs and
has a large memaory which

will suit the small
businessman. The BASIC
is powerful and makes

structured programming
easy. | think the Plus 4 is a
worthy machine to own,
but at a high cost.

Modulator (TV) output.

Main Specifications

Processor

7501 (6502 compatible) at between 0.89 and 1.78 MHz
depending on graphic mode.

RAM

64K with 60K or 50K free from BASIC depending on
scregn mode.

Graphics Resolution

Three modes from BASIC:

320 %200 and 160 x200 graphics

320 x160 and 160 = 160 with five lines of text

40 =20 text

128 colours and flashing all available simultaneously

Qutside BASIC, there are another three modes and UDGs
accessed by P‘DKEEHQ

Sound :
Two channels of sound, or one of sound and one of noise

Languages
Commaodore BASIC 3.5

Speed
Fast to medium

Software

Four built-in home/business programs: word processor,
database, spreadsheet and business graphics. Games soft-
ware will appear as machine is compatible with C16.

Price
£299

BASIC keywords

END FOR NEXT DATA INPUT# INPUT DIM READ LET
GOTO RUN RESTORE GOSUB RETURN REM STOP ON
WAIT LOAD SAVE VERIFY DEF POKE PRINT PRINT #
CONT LIST CLR CMD SYS IF OPEN CLOSE GET NEW TAB
SPC THEN NOT STEP AND OR SGN INT ABS USR FRE POS
SQOR RND LOG EXP COS SIN PEEK LEN STR$ VAL ASC
CHR$ LEFT$ RIGHT$ MID$ JOY HEX$ ERR$ INSTR ELSE
RESUME TRON TROFF VOL

SOUND GRAPHIC PUDEF CHAR BOX CIRCLE SHAPES
SHAPE DRAW LOCATE COLOUR SCNCLR SCALE HELP
MONITOR DO LOOP EXIT DIRECTORY DSAVE TAN
DLOAD HEADER SCRATCH COPY RENAME KEY USING
UNTIL KEY BACKUP PAINT COLOUR DEC WHILE DOPEN
GETKEY
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Title:
Format:
Software House:

Eureka
Tape
Domark Ltd, 288,

Minster Road, London
SWe
£14 .95

: . manual and on screen,
MaChlnE. CBM 64 & typical of lan Livingstone.
Spectrum 48K The adventures take on a

Price:

The Temporal Talisman is
an ancient artefact found
on the Moon by the Apollo
XVl mission, but whose
existance was a closely

pass through the void in
search of the next piece,
When the last piece of the
Talisman has been found
you can ring the secret

ly with joystick, the
graphics although colour-
ful are really quite poor
compared with todays
high standards.

The adventure games
are full of baffling clues
and riddles, both in the

strange format that takes
a while to adjust to after
playing conventional
adventures. The graphics
are quite stunning, some
animated, and the musical

guarded secret. The telephone Hot Line and interludes are in keeping
Talisman, a cube of tell the British Prime with each era. By the
crystal 15" on each side, Minister that you have way, when | ate the
resisted all attempts at saved the world, or in chocolate in Colditz the
analysis until it was sub- reality to claim your game crashed!

jected to the intense £25,000 for being the Taken as a multiple

beams of the SHIVA Fu-
sion Project lasers. The
Talisman shattered under
the beams and each of its
corners vanished. Three
of the missing pieces
were found several days
later — one in Australia,
one in Greenland and the
last in Quter Mongolia.
Each of the other five
pieces were catapulted
into TIME and have been
traced to wvarious time
zones and geographical
areas. With the help of an
experimental device you
are sent back in time to
retrieve the first piece.
When this is done, the
mixing of the force fields
should catapult the piece
to the present whilst you

first to complete 'Eureka’.

Well you've seen it
advertised, and now you
can buy it, but is it all it is
made out to be?

The arcade games
that preceed the adven-
tures are boring, and ir-
ritating. They take on a
maze game format. The
character control is ex-
tremely difficult, especial-

part adventure Eureka is
very good, the ‘arcade’
games let the package

down as a whole, but with
the £25,000 ‘carrot’ who
cares?

A.O.
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= Title:

Title:
Format:
Software House:

Tarzan
Tape
Alligata, 178 West St.,

Sheffield S1 4ET

Price:

Machine:

£7.95
BBC 'B’

The first thing that really
hits you in this game is the
fantastic tune that is
played while the main pro-
gram is found — stop the
tape for a while and listen
to it, it's great! The game
itself is equally brilliant
and is written by Chris
Butler, author of Tran-
sistor's Revenge.

You play the part of

if you ever complete it,
screen two is harder still.
A friend of mine even got
to screen three but he
didn't last long!
Everything about this
game is a joy to behold,
the beautifully animated
nasties, the great sound
effects and the sheer in-
accessibility of it. This has
to be one of the best Beeb

Chartbusters

Tape

Alligata Software Ltd.,
178 West St. Sheffield
S1 4ET

£9.95

Format:
Software House:

Price:
Machine:

This is the finest collection of games in one package
I've ever seen for the Commodore 64, the titles read
like a Who's Who of Alligata’s best selling games
and is very aptly called "'Chartbuster’’. The games
are Blagger, Eagle Empire, Killer Watt, Panic Planet
and Bugblaster, each of which is worth five pounds
of anybody’s money but when all these are on one
tape for less than two pounds each it could easily
claim to be one of the best buys around today. Each
game uses Superfast loading and is recorded on both
sides of the tape to ensure a satisfactory load.

The descriptions that follow can’t give the full
potential as it is like reviewing five games in one.

BLAGGER — collect the golden keys, rob the
safe and move onto the next level, which sounds
easy but in fact is very difficult. A very addictive
game.

EAGLE EMPIRE — single, double and multishot
action killing everything that moves — phoenix,
eagles and finally the Empire. This is the computer
equivalent to The Phoenix in the arcades and can be
classed as a very good representation of this very
enjoyable shoot “em up game.

KILLER WATT — smash the light bulbs in moving
to the magical gateway and blast a way through to
the next level. Fortunately this game has no time
limit as you are required to do some very skilful
manoeuvring with your ship in this maze type game
during which very good music and screen serolling
takes place. Again you will become addicted to it.

PANIC PLANET — dig the monsters through the
earth levels as they get stronger with each attack.
Worst of the bunch, difficult to move and does not
always dig or fill the hole when you want to in this
standard “'Panic’’ game. :

BUGBLASTER — shoot everything that moves to
collect points — spiders, mushrooms, centipedes,

CBM 64

Tarzan, and your taskisto games yet, better scorpions, dragonflies and snails. As you expect
fight your way through graphics than Blagger, from an A. Crowther program the graphics far ex-
four amazingly tricky more addictive than For- ceed anybody elses’ for this centipede type game

screens to rescue Jane
from an ‘awesome fate'.
The on screen character is
resplendent in his purple
(?) loincloth and he really
locks as if he's putting

tress, and cheaper than
Elite. If you see it buy

it! A.B.

STAR TABLE

with music to match.

Overall this tape is exceptional value for money
and should be bought by anyone who hasn’t got any
two or more of the five. P.O.

STAR TABLE

some effort into the game [Screendisplay & & & & & Screen display * ook ok K

with legs and arms pump- Addictiveness * ok k& Addictiveness ok ok ok W

32 ing wildly. Ease of use * ok ok Ease of use SO L
Screen one is hard and  |2¥erall 100% Overall 95 %
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Title:
Format:
Software House:

Castle Yard House,
Castle Yard, Richmond
TW10 6TF

£14.95

Machine:

CBM 64

Fabulous, great, beautiful,
at last an adventure to fill
the void that the ‘Hobbit’
left when | completed it
several months ago.
Assuming the role of
Sherlock, the most
famous detective of all
time, you must work
against time to solve a
complex mystery as he
travels about Wictorian
England. The game is a
thrilling adventure full of
intrigue, suspense and
danger, requiring the use

of Sherlock’'s extra-
ordinary genius for obser-
vation and deduction,
together with his
remarkable knowledge of
the history of crime. With
our ever faithful friend
Watson, you can roam
freely through the gaslit
streets of London and ex-
plore Victerian England in
a quest to solve inex-
plicable crimes.

The use of a real time
clock means that time
passes naturally and day

turns into night and you
must ensure sufficient
time for sleeping and
travel. You must also
carry enough money to
pay for travel and other
necessities. As in the
‘Hobbit” the characters
live out their own lives in a
realistic manner.

Sherlock is an adven-
ture game for the Advanc-
ed Adventurer, not really
a game to start with as it is
very complex. Well Philip
Mitchell has done it again,
and with music, another
computer classic. Do not
forget. . . . .. Nobody is
above suspicion. A.0O.

Screen display
Addictiveness

ok Wk A
% o od ok
ok kk ok
100%

Title:
Format:
Software House:

Raid
Tape
Sharpsoft Ltd, 86-89

Paul ST., London EC2 A
4 NE

Price:

Machine:

£7.95
Sharp MZ-700

Title:
Format:
Software House:

Sharpsoft Ltd, 86-90

Paul St., London EC2 A
4 NE

Price:

Machine:

£7.96

Sharp MZ-700

| was truly impressed with
this game, continually
saying to myself ‘just one
more gol'’ As with most
games the degree of dif-
ficulty increases as you
progress. You start off
with 25 shots and as the
difficulty increases vyou
are given more shots to
cope with the extra para-
chutists and helicopters.
Shooting down the

choppers gains you more

shots but you also have to |
| unusual feature of it (and

shoot the parachutists

before they land and over- |
run your defensive posi-
tion.

R.G.C.

ok ko
oA ok
% ¥ % o
95%

Screen display
Addictivenaess

| This is another excellent

game from Sharpsoft. An

vary useful) is the facility

| to define your own choice

of keys for moving about
the grid and firing your
laser.

The game is a very
simple idea but unbeliev-
ably difficult to play which
in turn makes it very ad-
dictive. All in all, very
R.G.C.

good value.

SOFTWARE

a7’

Sherlock

Tape
Melbourne House,




Title:
Format:
Software House:

i
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Adventure Quest
Tape
Level 9 Computing, 229

Hughenden Road, High
Wycombe, Bucks.
£9.90

CPC 464

Price:

Machine:

Adventure Quest is a
follow up to the highly ac-
claimed Colossal Adven-
ture, only set in a different
time. As an apprentice
magician, you must seek
out and destroy the
Demon Lord Agaliarept (|
don't now how to pro-
nounce it either) who is

fashion. One annoying
point is the fact that the
exits are not disclosed
and you must discover
them for vyourself,
wasting time and energy.
The problems encoun-
tered are original and dif-
ficult to solve and should
keep anyone busy for a

now resident in the Black few weeks at least.

Tower, situated about In conclusion an ad-
200 locations from the dictive, text only adven-
start! ture, offering some

Once loaded, the original, tricky and
game presents you with a humorous problems to
shortened version of the solve. B.L.

instructions and the
details of the first loca-
tion, all in a new character
set which is a little dif-
ficult to read at first but
quite acceptable. The
locations are described in

Screen display

Addictiveness
Ease of use
Overall

a humorous and detailed

v
AAViAaY
Adventu;-e

Title:
Format:
Software House:

Rainbow Writer
Tape

Microdeal, 41 Truro
Road, St. Austell,
Cornwall PL25 5JE
£19.95

Price:

Machine: Dragon 32 64

One of the major drawbacks of the Dragon must be
its screen display and it is this problem which
Microdeal has set out to remedy with their excellent
utility program. It gives you 224 user-definable
?raphics. and a choice of four character densities
32x16,42x24,50x24, and 64 x24), with the
added feature of double-width in PMODE 4.

These extra character types are in addition to the
normal text mode and all work in any of the
PMODEs. When you load Rainbow Writer it
automatically switches to PMODE 4, and apart from
this fact, and the 4.5-4 9K of memory which is

taken up, there are no differences to BASIC, in that

Owerall

normal BASIC programs will work. There are,
however, extra ‘commands’ which allow you to
switch between character densities, scroll protect as
many of the top or bottom lines as you require, turn
automatic subscript and superscript on and off and
choose which colour you want the text printed in.
Full details are given on how to copy the program
onto tape or disk (for your own backups only, of
course!) and demonstration programs are included to
show just what Rainbow Writer can do. These in-
clude a user-definable graphics generator, which lets
you define your own characters and save them on
tape.
With the help of Rainbow Writer, most of the
drawbacks of the Dragon’s display are taken care of.
This is definitely a program which no serious pro-
grammer should be without. B.D.L.

Screen display
Addictiveness
Ease of use/ documentation

L
* ok hk kN
100%
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If you consider yourself
one of the many who
know a little about
machine code and would
like to know more, then
this is the book for you.
It aims to teach a full
understanding of the 280
instruction set from first
principles. This is achiev-
ed very satisfactorily, as
each new instruction is
explained fully in its
method of use, and the
consequences it will have
on the rest of the system
are detailed. To prove the

point the newly under-
stood idea is sub-
sequently placed in a
short machine code pro-
gram which gives "hands
on’ experience as to its
usefulness.

The way in which the
machine code is entered is
also very cleverly done in
that throughout the entire
book all that is used is one
simple basic loader. This
really does make the pro-
cess of discovery very
simple and much more fun
than using an assembler

niques are explained and
even if some of them
seem a little ambiguous at
first, such as the rotating
instructions, others are
quite straight forward,
like the printing pro-
cedure. However, no mat-
ter how difficult the going
may seem at times, those
who persevere will be well
rewarded in the end.

The actual content of
the book seems to cover a
reasonable range of com-
mands and their uses, as
well as wvarious lists of
valuable information. The

ook List

SPECTRUM MACHINE CODE MADE EASY —

Author: Paul Holmes. (although you can use one  appendices divulge moun-
Publisher: Interface Publications. of those instead if you tains of handy-to-have
Price: £6.95 like). A multitude of tech- information, with most of

it referring to the Z80 in-
struction set. Everything
from HEX/DEC to the
meaning of life (sorry the
meaning of Z80
mnemaonics) are included.
The author also manages
to convey the art of
machine code programm-
ing with a pleasant, easy
to read style, which
makes learning that bit (or
should it be byte) easier.
So if you want to learn
machine code you could
do a lot worse than buy
this book. G.W.

WRITING SOFTWARE FOR PROFIT

As the title suggests this

the procedures involved.

a computer (based on the

ing with VAT. Each sec-
tion fully explains why a

so helpful in clarifying the

Author: A.J. Harding type of software to be situation of software
Publisher: Virgin Books Ltd. written and the field at authorship, that by the
Price: £4 95 which it is aimed), to deal- end, the reader will be

able to make his or her
choice, with a minimum of

book is aimed at the Added to this, the fact particular course should effort.

numerous people who that the author has been be chosen and gives the Although, as the
have, at one time or anactive participantinthe reader all the information author says, it is not a
another, thought about computer world for he or she needs to be able wventure to be entered into

writing some form of soft-
ware with the idea of sell-
ing it to a publisher.
Written, as the book
is, by an established pub-
lishing house, there are

several years, it can be
seen that his credentials
are ample to tackle such a
subject.

The whole process of
writing commercial soft-

to make his or her own
decision.

If the budding soft-
ware author has been held
back only by a lack of
knowledge about publish-

lightly, but for those who
feel they are able to offer
something new l(or
revamped) and worth-
while, it could be the start
of something wery big.

many facts included ware has been broken ing his wares, then this Considering how cheap
which could only be down into several sec- book could be the answer the book is, it surely must
known by someone with tions. These cover to all his or her prayers. be worth the effort of 35

an intimate knowledge of

everything from choosing

The content of the book is

reading it to find out. G.W.
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MASTERING THE TI-99

Author: Pater Brooks
Publisher: Micro Press Ltd
Price: £5.95

As every Tl owner who
has tried their hand at pro-
gramming is aware, the
User Manual falls far short
of providing readily
comprehensible informa-
tion. There is wvery little
alternative literature
available, and it is pricey.
This book, therefore,
makes a most welcome
appearance. It contains
helpful, sometimes
humourously illustrated
advice, yet remains
reasonably priced.

The 116 pages are
crammed with informa-
tion on topics such as
translation. file handling
— with particular
reference to tape, high
resolution plotting and
animated graphics. The
author, has drawn on his
experience as a software
reviewer and area contact
for the Tl User's Group to
demonstrate more effi-
cient ways of prog-
ramming and debugging
on the TI-99 computers.
He includes hints and tips
and even how to track
down faults arising from

printing errors in listings
from magazines or books.

My only minor criti-
cism concerns the
arrangement of the chap-
ters in the book. After a
brief introduction the
author launches into the
subject of translation —
how to convert programs
for other machines into Tl
BASIC. This would have
more aptly concluded the
book, not begun it, par-
ticularly as there are
several references to
chapters not yet read. In-
deed, the third chapter
would seem a more ob-
vious starting point since
this deals with computer
jargon and the BASIC
language.

Throughout the text,
the author apologises for
not enlarging on some
details due to their being
beyond the scope of the
book. He does, however,
very generously offer to
discuss problems or
answer questions from his
readers. Unlike some
books, therefore, you
have a guarantee that this
one won't be flung aside
in frustration, as you may
consult its author for fur-
ther enlightenment.

JV.W,

DEST TOP COMPUTING WITH THE SINCLAIR QL
{The Sinclair QL Series)

Author: Barry Miles

Editor: Robin Bradbeer

Publisher: Hutchinson Computer Publishing Co. Ltd
Price: £6.95

The rather grand title of
this book hides the fact
that it deals only with the
four Psion programs sup-
plied with the QL, so, at
first glance could be
dismissed as a variant on
the QL manual. However,
on close examination, the
book rewveals that the QL
user could gain something
by reading both the
manual and this book.

The book assumes
that its reader is concern-
ed only with applications,
so a short introductory
chapter provides a simpler
user guide into setting up
and using the QL than
does the manual. It is a
chapter which looks and
feels the same as the in-
troductory chapters in
most of the other books in
the 'OL series’.

Four chapters then
follow, which deal, in turn
with Quill, Abacus, Ar-
chive, and Easel. These
are not comprehensive
guides, but deal with the
general features of each
program and provide

some additional tips in us-
ing the programs. It is ob-
vious that the author has
spent some time using
each of these programs
and he tries to clarify
some of the aspects of the
software which are not
well covered in the
manual. There is a useful
section at the end of each
chapter which covers the
strengths and weak-
nesses of the Psion pro-
grams, which Psion
themselves should read
before producing new ver-
sions of their software.
One disappointment
in the book was the inclu-
sion of a long section on
SuperBASIC keywords. It
occupies 48 of the book's
189 pages and it is inap-
propriate  for the user
(rather than programmer)
book. It is obviously there
as a filler, as, in the same
way, it fills’ other books
in the series. It would
have been better to either
expand the earlier chap-
ters, or produce a smaller

land cheaper?) book. D.N.

Sinclair QL Series)

Author: Mike O'Reilly
Series Editor: Robin Bradbeer
Publisher:

Price: £6.95

WORD PROCESSING WITH THE SINCLAIR QL (The

Hutchinson Computer Publishing Co. Ltd.

Orne of the main attrac-
tions of the Sinclair QL to
potential buyers must be
the four Psion business
programs supplied free
with the QL. Of these, it is
likely that word process-
ing will be the most used
by QL owners. It is not
surprising, therefore, to
see a book dedicated to
word processing on the
QL, providing a simple in-

troduction and reference
test to "Quill’.

The book, from its
rapid appearance after the
launch of the QL, was pro-
duced at great speed on
an early version of the QL.
It is not surprising there-
fore, that it contains no
additional information
over that presented in the
QL manual. So, it will only
really be of use to

those who may have
found the manual hard to
follow, or those wanting a
reasonable reference
book; one that is a
manageable size and has
an index, so you can ac-
tually find what you are
looking for.

An early chapter in the
book deals with printers.
As many QL users are like-
ly to be on their own when
setting up their word pro-
cessing facilities, connec-
tion of a printer is likely to
be one of the biggest pro-
blem areas. It was for me,
50 | was particularly in-
terested in what this

chapter had to say. Unfor-
tunately, it didn't say
enough — while it men-
tions things like baud
rates and parity bits, not
enough practical advice is
given to help users to get
their printers connected
successfully. MNor was
there much help on the
use of the ‘instal printer’
program for non-Epson
users a shortcoming
copied from the manual.

| have been impressed
with the other titles in this

series; this volume, by
comparison, was rather
disappointing.

D.N.
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ADVANCED PROGRAMMING WITH THE SINCLAIR programs. The two chap-

QL (The Sinclair QL Series) ters that follow this intro-

Author: Martin Gandoff duction deal swiftly with

Series Editor: Robin Bradbeer
Publisher:

Price: £6.95

Hutchinson Computer Publishing Co. Ltd.

This book takes the role of
a follow up to an earlier
book in the series “‘In-
troduction to SuperBASIC
on the Sinclair QL.
However, the book is not
a copy of that one. It tries
(and succeeds) to teach
the processes which go

BASIC programs on the
QL.

One of the first chap-
ters describes what pro-
gramming is all about.
Here you are shown the
logical build-up of a pro-
gram and introduced to
the concept of flowcharts

SuperBASIC. This is not a
beginner's introduction
(the earlier book sees to
that), but there is a lot of
overlap with the "In-
troduction’’ book.

Mext in the book are
two useful advice chap-
ters on dealing with errors
and program develop-
ment. Both chapters are
rather too short, but still
contains lots of useful in-

-I- L BN
=

final chapter which, | feel,
really makes the book a
must.

The chapter is called
‘Case Studies’ and it
shows you how to tackle
programming problems
through examples. The
content is for business
users, dealing with stock
control, invoices, etc, but
the principles shown for
the analysis of a problem
and for writing a program
from that analysis can be
applied to most ‘serious’

- . .

into the development of for the careful design of formation. But it is the home uses. D.N.
SENSATIONAL GAMES FOR THE AMSTRAD FIRST STEPS IN BASIC
Author: Jim Gregory Authors: Susan Curran and Ray Curnow
Publisher Granada Technical Books Ltd. Publisher: Windward
Price: £5.95 Price: £4.95
This book, written by the map etc., is designed to | Many years ago | had a popular machines. So

Managing Director of Mr
Micro, a games software
house, contains 27 pro-
grams totalling over 200K
of used memory (which
should keep any keyboard
basher happy).

The wide range of pro-
grams include such games
as: Star Trek, Breakout,
Marie Celeste (a text
nautical adventure), Dice
games, Card games, Pick
Man (Pac Man), Skippy
(Frogger), and Kinky Dong
(guess what this might
be). Also covered are pro-
grams such as: | Accuse
(a detective game), Hang-
man, Maths and
Geographical quizzes etc.

There is also character

builder to re-define
characters, a picture
builder for on screen

drawing, a monitor to ex-
amine and modify the
memory of the Amstrad
and several subroutines
including a High Score
listing and an Inkeys/
Joystick routine etc. for
use within the programs
in the book as well as be-
ing useful within vyour
own programs. All of
which, including appen-
dices of character codes,
screen layouts, memory

appeal to all age groups —
beginners and experts
alike.

As regards the quality
of the programs, | found
that most of the games
tended to use screen
mode 0, which gave them
a chunky and jerky ap-
pearance and personally |
found most of them not
really worth the effort of
typing them in. Also there
were the odd bugs in the
listings ie. GOSUB 11100
— no such line existed. |
would also have liked to
have seen a better
breakdown of which sec-
tion of a program did what
and why, rather than just
the odd REM statement.

However, some of the
games did appeal to
young children of some
friends of mine, mainly
the hangman type games,
and, with some amend-
ments by the dedicated
keyboard basher, these
programs could be im-
proved.

On the whole | would
say that this book is pro-
bably worth the asking
price of £5.95 — so long
as you would be prepared
to make improvements to
the listings yourself. P.S.

book on servicing motor
cars which described
general principles but
when | tried to put them
into practice | found that
the information was never
quite specific enough to
meet the particular need
that | had. This book in the
‘Clear and Simple Home
Computer series’’ runs
dangerously close to be-
ing a manual of general-
ities which takes you step
by step through the fun-
damental principles of
programming in BASIC
but fails to provide suffi-
cient detail to complete a
job satisfactorily.

The declared aim of
the book is not to replace
the computer manual but
to supplement it and par-
ticularly to concentrate on
the aspects of planning
and writing your own pro-
grams. However, the
question in my mind is
whether a need exists for
a book of this kind.

Most book shops now
include a comprehensive
section on home com-
puting and browsing
through the shelves one
soon discovers a host of
publications specific to
many, if not most, of the

why produce a basic book
about BASIC which is not
specifically aimed at any
one machine and as a con-
sequence is unlikely to
provide answers to
specific programming pro-
blems?

Perhaps the answer is
that the authors and pub-
lishers believe there is a
need for simple explana-
tions of general technique
for structuring programs
and for anyone who has
such a need then this
book may provide some
help, especially with the
techniques of construc-
ting and interpreting
floweharts and develop-
ing program structure
through the use of sub-
routines as in these areas
the book provides useful
guidance to those who
may be unfamiliar with
such technigues.

Even so, | believe that
the potential market is
limited and there is plenty
of competition from other
books or magazine ar-
ticles that provide similar
guidance and, by virtue of
their dedication to a par-
ticular machine, represent
better wvalue than this
volume.
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With the total absence of
any hi-res BASIC com-
mands on the Commodore
64 you could be forgiven
for believing that hi-
resolution screens are
hard to get to. In fact,
once you have grasped
the principles of hi-res
graphics the whole thing
becomes very simple to
use. Unfortunately wyou
are not helped by the
skimpy explanation of the
bit-mapping mode in the
handbooks.

In the next few issues
of PCT we are going to
create a graphics
package, written almost
entirely in BASIC. It will
feature most of the
facilities that you would
expect to find in a com-
mercial program, and a
few more besides, and the
whole thing will fit into 6K
of memory.

Before we get into the
program though, it's go-
ing to be necessary for
you to wunderstand the
nuts and bolts of hi-res
operations and to do that,
we are going to have to
take a close look at the
more familiar text screen.

Screens and
screen locations

The character
memory for the fext
screen occupies one thou-
sand locations in memory,
between 1024 and

i I_I_I_l_l_l_l__l-l_l_l_l_l_l_'_l_l_l_l_'_l_l_l_l_
 Teachin g=i=i=1=i=1=1=| =) =)ot ot =i =i mim o S
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Class of '64

Join our class for a complete tuition course

on hi-res graphics on the Commodore 64.

Your teacher is Bob Harwood.

R=INT(Y/B): REM R=Row: THERE ARE 8 LINES IN EACH SQUARE
C=INT(X/8): REM C=COLUMN: AND 8 PIXELS TO EACH LINE

L=Y AND 7: REM L=LINE: DIVIDE BY 8 AND FIND THE

REMAINDER

B=8192 +R*"320+C*B +L: REM B=BYTE
T=7—{X AND 7): REM T=BIT

RETURN

2023, By simply poking a
value from O to 255 into
aone of these locations, we
can make any one of the
256 characters available
in the character set, ap-
pear at any location on the
screen. This is because
the screen memory con-
trols what we might call
‘character squares’, ar-
ranged into 25 rows and
40 columns,

Colour information is
handled in a similar way.
The colour memory is
found between locations
565296 and 562895,
Again, each of these con-
trols a corresponding
square, but this time, for
colour. In this case the
memory locations are
unusual, in that each loca-
tion will accept, not an
eight-bit byte, but a four
bit nybble. If a number
higher than 15 is poked to
one of these locations lie
a number greater than the
colour codes 0-15) then
the upper four bits are ig-
nored.

We all know that if we

64 PIXELS

Figure 1

poke a value of 1 into any
of these screen locations
then an A will appear in

the corresponding charac-
ter square on the screen.
But how does it get there?



Each of the squares
on the screen is made up
of sixty-four dots, or pix-
els. These are arranged in
eight rows of eight, and
any of them can be turned
either on or off. Turned
off, they are the same col-
our as the background
colour of the screen.
Turned on, they adopt the
colour selected for the
square in colour Memory.

In Figure 1 you can
see how the letter A is
created from this pattern
of dots. You will
remember that a byte con-
sists of eight binary digits,
or bits. A bit can be either
turned on, i.e. changed to
a one: or turned off — set
to zero. If we stacked
eight of these bytes one
on top of another inside
one of these character
squares, then you can see
that each bit of those
eight bytes could repre-
sent one of the sixty-four
pixels in that square. Each
byte would represent one
row of pixels. And this is
exactly how it is done.

Any character in the
character set can be
represented by the bit-
patterns of eight bytes.
Table 1 shows how an A
is represented in this way.
These bytes are stored in
sequence in a chip called
the Character Generator
{CG) ROM. Because there
are eight bytes for each

- .- - -
- - - .
- - ..
L
- -
L
- E - .
- . ..

Table1 Values stored in C.G.ROM
Binary Decimal
00011000 24
00111100 60
01100110 102
01111110 126 Response to
01100110 102 POKE 1024 1
01100110 102
01100110 102
00000000 0
character and 256 so in bank 0 we have 0,

characters, the capacity
of the chip is 2048 bytes,
or 2K.

When we poke a value

to one of the screen
memory locations, the
computer uses the

character code to select
the correct eight bytes
from the CG ROM to
create the required cha-
racter. These are passed

to the Video Interface
Chip (VIC I} which
assembles the image in

the correct place on the
screen. Its colour is then
set from colour memory.

The text screen then,
is controlled by 1000
bytes, with a little help
from the CG ROM. To
create a hi-res screen we
must bypass this system
and take control of each
one of the eight thousand
bytes that control all
64,000 pixels on the
screen. In this way, by
changing the bit-patterns,
we can draw any image
we choose, overcoming
the limitations of the cha-
racter set.

If we are to do this,
however, we are going to
need a screen memory
that is eight times larger
than that of the text
screen and will have to
find somewhere to put it.
We will also have to tell
the computer where to
find it.

Locating the hi-
res screen

Before we can turn on
the hi-res mode (or the
Standard Bit-Mapped
Mode, as Commodore call
it we must set aside an
area of memory for the
screen. And if the VIC I
chip is going to recognise
it, it must start at one of
the eight specified loca-
tions in each 16K bank of
Memory.

I should explain that
the VIC Il chip can only
‘see’ 16K of memory at a
time. Unless told other-
wise it will look at Bank O
to find its screen data, but
it can be switched,
through the Complex
Interface Adaptor, to look
at the other three banks;
but only one bank at a
time.

In theory the screen
can be located almost
anywhere in memory, but
bank switching can cause
some problems and is
best avoided. So let's try
to keep the screen in the
first bank of memory —
from O to 16384,

An additional problem
that must be taken into
account is that the VIC |
chip will only recognise a
screen that starts at one
of eight specific locations
in each bank. These are at
the start of each 2K block,

2048, 4096 and so on,
as possible start points.
The locations are the
same as those used to
identify a wuser-defined
character set.

In fact, only half of the
locations given can be us-
ed to start a hi-res screen.
Any start point higher
than 8192 for example,
would result in part of the
screen overhanging the
end of a video bank. In
which case, the VIC |l
chip would not see part of
it. And in bank O of
course, part of the
memory, from O to 2048,
is occupied by systems
workspace and page O
registers. Then Basic Text
starts at 2048, just to
complicate matters fur-
ther.

Basically (sorry) there
are two possible alterna-
tives.
® You lift BASIC to start
at 10240, and then place
the screen underneath it,
starting at 2048,
® The screen goes in at
8192, leaving 6K RAM
for your BASIC program.

Both solutions have
their advantages and dis-
advantages, and the
choice of location will de-
pend on the task in hand.
But 8192 presents fewer
problems to the beginner
and all of the following ex-
amples use this as the
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start point.

Having made the deci-
sion, all that remains to be
done is to tell the com-
puter where to find its
screen data. To do this we
simply set the pointer in
the lower four bits of the

register at location
53272. You must be
careful not to disturb the
upper four bits though,
and should use:

POKE

53272 ,PEEK(53272)

OR 8 (Or the appropriate
value for A from the UDG
start table.)

Now we can turn on
hi-res by changing bit 5 of
the register at 53265 to a
one. Again avoiding dis-
turbing the other bits:

POKE 53265 ,PEEK
(53265) OR 32

When you run this you
will find that the screen is
filled with rubbish. The ef-
fect is caused by random
bytes occupying your
selected screen memory
and these must be cleared
out. To do this you simply

fill the screen memaory
with Zeroes. FOR
X=8192 TO 16191:

POKE X,0:NEXT will do
the trick, if somewhat
slowly. Now we have to
sort out colour.

Colour control

On our text screen
colour is no great pro-
blem. The screen has a

universal background col-
our controlled by a single
byte at 53281 and the ink
colour of every square is
controlled by the colour
memory from 55296 to
56295. On the hi-res
screen it would be nice if
we could change the
background colour of
each character square as
well, allowing any two
colours in any square,
This has been allowed
for in the system. On the
hi-res screen the lower
four bits of a byte in col-
our memory hold the
background colour for its

square and the upper four
bits hold the foreground
colours. So in any square,
the upper four bits hold
the colour of the bits turn-
ed on and the lower four,
the colour of bits turned
off.

The standard colour
codes (0-15) are used and
to push the foreground
colour code into the upper
four bits you simply
multiply it by 16. So:

full byte and it is impossi-
ble to poke in a walue
higher than 15. What we
need is a new area for col-
our, which will hold one
thousand full bytes. As
luck would have it the old
text memory is currently
redundant, so in keeping
with the government's
policy of jobs for all, let’s
use that instead. In fact it
is used automatically
when you turn on hi-res
mode.

To clear out the colour
memory you simply use a
short loop to fill the area
with the new colour

codes; such as:

NMew colour code=
Backgrd + Foregrd * 16

To colour a square red
and any pixels turnéd on
in that square light red,
we poke 162 into the col-
our memaory.

POKE xxx, (red) 2 + (it
red) 1016 = 162

But if you remember,
the colour memory can
only accept a nybble not a

FOR X=1024 TO 2023:
POKE X,DC: NEXT

Where DC is the two-
part code. All we have to
do now is locate the right
bit, in the right byte of
screen memory, and turn
it on.

Turning it on

Whilst the screen
organisation of one thou-
sand blocks of eight bytes
in twenty five rows of for-
ty, may be tremendous for
the CG ROM, it's not all
that bright for we mere
humans. It would make
life a lot easier if we could
locate a pixel by its X and
¥ coordinates.

What we need is an
algorithm placed into a
subroutine that will ac-
cept the X and Y coordi-
nates and output the cor-
rect bit of the correct

- - ...
byte. In Program 1 you
will find just that.

Every time you
change either X or ¥ you
simply push the new
values through the sub-
routine and output a value
for B |byte) and T (bit).
The REM statements can
be left out.

Now, to turn on a bit
use:

POKEB,PEEK(BJOR2 T

To turn OFF a bit you
use:

POKE B, PEEK (B) AND
(255-2 T)

The program below
will draw a filled in block

on the screen. Not the
most exciting program in
the world perhaps, but the
program proper starts

next month and that
should be enough for
anyone. And this does
demonstrate the prin-
ciples involved.

Type in the lines
already given. Select a

colour and fill the colour
memory with it. Add Pro-

gram 1 and then these

lines.

200 FORX=100 TO
200

210 FORY=80TO
120

220 GOSUB 1000

230 POKE B,PEEK (B)
OR2T

240 NEXT

See you next month!

&
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In my last article, we
found out that in order to
program in machine code
or assembler, we had to
use another number
system which we called
base 16 or Hexadecimal.

What we must learn
now is how to conwvert
from base 10 to base 16
and back again. It may
well be a little confusing if
you have not done any
work on number bases
before, but with a little
practice, you will soon
start to think in base 16.

Firstly let us look at a
normal decimal number
and see how it is made up.
Consider the number
485657 Idecimal). If we
break this number down,
we can see that it consists
of the following:

4 lots of 1000 or
4x10=4000

5 lots of 100 or
5Ex10:=500

6 lots of 10 or
6x10=60

Jlotsof 100 or 7 x1=7

If we now look at a
HEX number, we should
be able to draw some con-
clusions about the way it
is constructed. Consider
the number 1107 (hex). It
can be broken down into

SICS e
O '

Machine code programmers need to know

their decimal from hexadecimal. Read on to

find out more. By Bob Wallace.

powers of 16 (since it is
hex) as follows:

1 lot of 40986 or
163=40986
1 lotof 256 or 162=256
13 lots of 16 or
13x16=208

Tlotof 7 or 7 x1=7

Thus we can see that
4567 (decimal) is equal to
11D7 (hex).

Mow if we want to
convert a much larger
number from decimal to
hex, it should be quite

LOC=828
READ A

simple. Consider the
number 36879 (dec) and
let’'s convert it to hex by
following these instruc-
tions carefully:

Divide the number by 162
or 4096 and keep a note
of the remainder.

36876/4096 =9 (DEC
9=HEX 9)rem 15
Now divide the re-

mainder by 162 and again
keep note of the re-
mainder,

15256 =0 (DEC 0 =HEX
O)rem15

Now divide the remainder

IF A= —1 THEN PRINT ** *TYPE SYS 828 AND

RETURN'* : END
POKELOC A:LOC=

LOC+ 1:G0TO 15

DATA 120,169,221,141,20,3.169.27,141,

21,3,88

DATA 96,169,0,141,14,144,141,12,144,

165,203,197

DATA 150,133,150,240,14,201,64,240,10.

169,200,141

DATA 12,144,169,15,141,14,144,76,1391,

234.-1
READY

by 16 and keep note of
the remainder.

1516 =0 (DEC 0=HEX
O)lrem 15

Since we cannot divide by
a lower power of 16, 15
must be our final number
in our hex number, 15

idec)=Flhex). Thus
36879 (dec)=900F
(hex).

If you are still a little
confused, go back and
look at the examples
again, and if you follow
them through slowly, it
should become clear.

Now for a little routine
for you to type in called
‘Beep’. It is written in
BASIC and POKEs the
machine code data into
the cassette buffer. To
start the routine type
SYSB28 and everytime
you press a key, a ‘BEEP’
will be produced. This
does not affect any BASIC
program which is running
in memory but it may af-
fect loading and saving of
programs.
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I O 1encloss Cheque/P.0. payable to Silica Shop Limibed lor the lollowing amount £ I
O CREDT CARD - Please debil my:
‘ Access/Barclaycand/ Visa' American Express/Dinsrs Chub Card Mumber '
I F P TP R R R R R R R B R R NR TR R -
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You can't afford to be without Home Computing Weekly. And all you have to do
to make sure you get your copy is to fill in the form below and hand it to your
newsagent.

Dear newsagent
Pleace deliver/reserve for me a copy of Home Computing Weekly every wee
MName

Address

Newsagent rade distribution of Home Computing Weeklyis by Argus Press Sales and Dsinbution
12-14 Paul Street, London EC2A 4J5. Phone: 01-247 8233
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Next Month

The March issue of Personal
Computing Today is a must
for all home computer en-
thusiasts. Make sure of your
copy today by handing this
form to your local
newsagent.

TRAIN YOURSELF
COMPUTER
PROGRAMMING

The March issue is overflow-
ing with excellent programm-
ing articles:

CLASS OF '64 continues
with an in-depth look at the
CBME4°s hi-res screen.

BASIC KIT is for owners of
all home computers who feel
the need for a helping hand
while getting to grips with
BASIC.

GAME TRICKS teaches
vou how to write your own
gripping games on the
Amstrad CPC464.

ENTERPRISING PCT!

The hardware review in the
March issue is of the long-
awaited Enterprise micro,
which has been the subject
of months of speculation.
The 64K or 128K machines
have a full travel contoured
keyboard, which combined
with the built-in word pro
cessing software, make it an
ideal text manipulation micro.
Graphics and handling are
said to be excellent. Read
m'Sre in the March issue.

MONITORING
MACHINE CODE

A major feature in the March
issue will be an article on
machine code monitor ROMs
for the BBC. A whole range is
tested and the results
reported.

GAMES CREATION
Another article will feature
reports of games creation
software packages.

REGULARS
Software and books are look-
ed at and reviewed.

MODEM MONTH

The Oric modem is examined
closaly.

PACKED WITH
PROGRAMS

for the CBME4, BBC, Texas
and CPC464 computers.

COMING NEXT

MONTH TO A
NEWSAGENT
NEAR YOU!

Manic and leisuraly Prﬂgr:m\/

Make sure of your copy by handing this form to your
newsagent today!

GIVE THIS TO YOUR NEWSAGENT

Please reserve me a reqular copy of

Personal Computing Today
Name....

Address

LR e
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Looking for a space to air your views on
computing or simply needing advice? Well,
these pages are all yours. Send your letters
to 1 Golden Square, London WIR 3AB.

Dear PCT
| would very much like to
hear from any Atmos
owners who have suc-
cessful loads from
cassette recorders. | have
not been able to manage
this yetl

Yours faithfully
Austin Meeson
41 Roebuck Road
Walsall WS3 1 AH

. ¥ any readers
have any hints for
Mr Meeson, drop him a
line.

Dear PCT
| am writing for informa-
tion on home micros. | am
actively involved with the
‘Disability Aid Fund’, the
aims of which are to
assist severely handicap-
ped persons to regain/fre-
tain some degree of in-
dependence by providing
electronic aids.

The charity has asked
me if a microcomputer

would be of any help to
me as a filing system/
word processor/ftuition
medium and | have been
given the task of finding
the most suitable
machine!

| have used a ZXB1
which can hardly be class-
ed as ‘user friendly’ and
| am not too keen on the
Spectrum's spaghetti-like
interconnecting leads and

wires as | have difficulties
with balance and walking.
The BBC Micro is a bit
pricey (software as welll]
and | don't really need
MSX capability.

| have in mind, the
Amstrad CPC464 colour
computer as it appears to
meet all my requirements.
| have found your equip-
ment reviews to be very
helpful and well worth the
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cost of the magazine on
their own. What would
you advise?

Yours faithfully

Chris Moore

Walsall Wood

As we've said many times
before the final choice is
up to the user but, again
as we have said. the
Amstrad CPC464 is an
axcellent machine for
both the practical user
and the fledging program-
ming enthusiast and of-
fers excellent value for
monay. At £349 for the
colour systeam, it is
definitaly the cheapest on
the market when you take
into account the fact that
it is a complete systam of
computer, monitor and
cassette deck, which you
can take home and RUN
immadiataly.

There is already a
word processor available
for it and other utility,
business and games pro-
grams are appearing all
the time. In our opinion,
taking into account your
needs, the CPC464 is the
ideal choice.

not work. | rang Memo-
tech for advice and they
asked if it would be con-
venient for them to send
for the computer for repair
and at no expense carry
out any modifications
necessary to bring the
computer up to today's
specifications. It is, as |
say, nice to know | have

this backing. Thanks
again all the staff at
Memotech.

Yours faithfully

B. Moss

Chesterfield

This is only one of the
vary complimentary let-
ters we have received
from very happy owners
of Memotech machines. It
is somewhat refreshing to
find a company who takes
so much trouble over
owner enquiries. Well
done, Memotechl!

Dear PCT

In this high tech age we
live in it is a pleasure to
come across a firm that
really cares. The firm in
question is Memotech. |
purchased a MTX512
almost twelve months
ago and purchased the
NewWord PCB for word
processing.

While fitting the ROM
into the MTX | must have
either broken or disturbed
something and | found
that the reset keys would

Dear PCT

| am being driven crazy by
the game “Valhalla’
(Legend Productions). Qut
here not many people
own home computers and
| therefore have no one to
go to for help except
readers of PCT.

If any of you could
give me some tips and
hints on how to play the
game, you could do your
good deed for the day by
writing to me at the
following address. | long
to hear from you!

Yours faithfully
Alexander Gromow

PO Box 18507

01000 Sao Paulo — SP
Brazil

Someone put poor Alex
out of his misery!

Hlll||j.||_ :‘ b
o i i
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Dear PCT
As an Einstgin owner, |
read your MNovember
1984 Test with interest
and found it on the whole
fair comment. Possibly
you could have elaborated
a little more on the flexible
screen editing (far
superior to the BBC), the
ability to re-number
separate parts of a pro-
ram independently, the
le handling capabilities
and the excellent fully
programmable sound
generator. However, to
crib at the price seems a
little unjustified consider-
ing the disk drive with
190K (formatted) per
side.

As you say, the Spec-
trum to the same specifi-
cations would be much
more, and the BBC with
disk interface and format-
ter is in fact the same
price as the Einstein,
before adding the con-
siderable cost of a disk
drive.

As a matter of in-
terest, the ease of runn-
ing, saving and verifying
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programs in a matter of se-
conds with a built in disk,
compared with many
minutes on a spaghetti-
layout tape drive (with
often uncertain results)
has to be experienced to
be believed, and is worth
the money alone.

| understand that an
80 Column board will be
available soon, and a BBC
emulator disk (to enable
the Einstein to function as
a BBC computer) is cur-
rently on sale at about
E6D.

Although there are
some irritating features
about the Einstein — the
poor scrolling arrange-
mentis one — | find it very
easy to use and think it
ideal for the small time but
serious user. By the way, |
believe Tatung do make
larger computers, and their
monitor (the TMO1) can
be used with other com-
puters. The Einstein also
comes with a free LOGO
language software package.
Yours faithfully
R.F. Hutchinson
Leads
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ontoon Part

0.K. card sharps, get ready for a heavy
game against the computer. Your casino
boss is Tony Woollard.

Pontoon or vingt-et-unis a
popular card game in
homes and casinos
around the world. Profes-
sional card players are
hard to beat, but wait "till

you've tried playing with a
computer.

In this wversion, you
are the banker dealing to
the computer. When you
have ‘dealt’ two cards,

the computer must decide
whether to ‘stick” or
‘twist’ in an attempt to
reach the magic total of
21. Once the computer
has made his choice, it is
your turn to try to beat it
without ‘busting’ i.e. get-
ting a total higher than
21.

The winner of each

PROCSELECT Chooses random suit and pip value. round collects points to

PROCCHECK

PROCSUM
PROCSTORE

PROCTWIST
PROCFACE

PROCCARD
PROCSTICK
PROCBUST

PROCACE

PROCSC1
PROCSC2

Uses a loop to check if selected
card has been dealt already.
Adds selected card value to total
(ace =1 ;computer: {ace=11;you)

Stores value and suit into an array.

Prints " TWIST"" in column format.
White TEXT WINDOW with black
edging.

Prints suit and value onto face.
Prints "'STICK".

Prints ""BUST"".

Checks for any aces and adjusis
score as appropriate.

Amends scores based on winﬂme.
Amends scores based on win/lose.

add to his score. The
backcloth of the ‘card
table’ can be selected ac-
cording to the colour
rendering of your T.V. set.
So, visors on and settle
down to a nail biting battle
with your beeb!



50

60
70-150
160-200

220
230-280
280-310

330
340

350-360
370-600

620-640
650-790
B00-860

B80-300

910-930

PONT%/(z)
BUST %
ME$(2,5),
YOU$(2,5)

NUM%(E5),
SUIT%(65)
NUM#$(13),
SUITS(4)

TWIST %
WIN%

Generate a new random sequence
to avoid identical patterns of first-
hand deals when the micro is
switched on.

Escapes from program into MODE
7 and AUTO-REPEAT normalised.
AUTO-REPEAT off.

Rules of the game.

Allow you to choose colour of
background (E%)

Returns to the rules on ESCAPE.
Initialise arrays.

User-defined Characters (SUITS),
and PIP value 10 (char.228).

Sets up screen for play.

Shuffles the pack when all cards
have been dealt. (C% must not
exceed 52 or else PROCCHECK will
fail).

Initialise variables.

Place each player’'s first two cards
FACE DOWN, check for repetition
and decide whether to STICK or
TWIST.

Your first two cards exposed.
Plays according to your commands.
Decides who has won, taking into
account ACE being 1 or 11.
Expose the computer's first two
cards, prints TOTALS and declares
the winner of that hand.

New game when either player has
lost all 50 tokens.

Colour of backcloth in
vDU18,0,E%,0,0,0

Reserved for G% = GET statements
Mumber (1-13), suit (1-4) in loops
Player (1 =computer, 2 =player)
Grid positions for- cards on screen
(horizontal)

Value of NUM$ (N%])

To cope with aces being 1 or 11
0=21 or less, 1=over 21

Suit and numbers of up to 5 cards
in current deal, ME% = computer,
YOU$ = player

To hold details of all cards dealt in
current shuffle

Details of suit and number (in-
cluding picture cards) of randomly
selected cards

O=No, 1=Yes

0 =player wins, 1=computer wins
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Pontoon Party

458 vDU18,8,1:FORRY=42TOSIOSTEPI2: VOUZS, 4, 24 R 227, 2
29,229 NEXT

448 IFFPY=1 HIs&10:ME=MYE+1 ELSEHXs440: Yi=YL+1

478 IFTLE(PLI=21 PONTYE(PL)=2

488 IFP¥E=1 ANDVE=T TTEsT7i+1

90 PE=2:VDULE,D,128:CE=CL+]

588 MEXT,

S1E VDURS,S5: TE=Sl2rdi=83 Fi=l i Ha=h8 18 TWIST =02 BUS | L=
@3 REFEAT

S2@ IFTLE(LM<1lE TWISTE=1

530 IFTLECIN 21 TWISTZ=0:BUSTE=1

=248 IFTLELLM=16 DRTLECL)=17 ANDRMNDO]5) <Z@-TLRLL?
Ta=1

S58 IFTLEC(IN »17 ANDTLLI(1) <22 TWISTZL=0@

S48 IFTWISTX=1 THEM PROCTWIST: REFEAT:EX=GET:UNTILGY=%
54 DRGYE=L74 ELSE GX=0

578 IFGYE=ASA ORGY=%74 PROCFACE: PROCSELECT: PROCCHECK: P
ROCBUM: FPROCSTORE (FX) : FROCCARD : I [E+256: CE=CE+1

S0 IFHELSTHISTX=0: IFTLXIPY) >21 BUSTH=1

SR UNTILTHWISTX=0 ORME>D

00 IFBUSTE=1 FROCBUST:GOTOVIA ELSEPROCSTICE

&l@ VDUZ4,5,18,@, 1 28:FL=2: JX=30: yi=1

420 FORIX=@TOZSS6STEP2S5S: PROCFACE

&38 IFYOUS(Z,y%) =CHR$2Z24 DRYOUS$ (2,v%)=CHR$2Z7 vDu18,D
= ELSEVDU18,@3,1

548 VDU2S,4,150; 320 :PRINTYOUS (2, v¥) 3 : VDUZS . 4 ,B6: 190
sPRINTYOUS (1 ,vi) s VDU2S, 4, 18; SB; s PRINTYDUS (2, yi) 2 yi=2: VD
U26:NEXT

A58 HE=44@: [X=S12: TWISTX=0: BUSTX=0: REFEAT

S50 VOULE,8,3,25,. 48, I+ 120; 250 473

&TR GE=GET: IFGL< »&54 ANDEYL< >57T4 AMDGL:

THENVDUT: GOTOATA

588 IFGE=L54 DRGE=L74 PROCFACE:PROCSELECT: FROCCHECK:F
ROCSUM: PROCSTORE (FE) : PROCCARD : 1% [N+ 254 CUSCE+ 1

&8 VDU25,18,8,3,18,8,138

TE@ IFALE(Z2)=11 ANDTLE(Z) 21 PROCBUST:GX=%73:607072@ E
LEEIFAL({2)=]1 AMDTLX(2)>21 FROCACE: IFTLX(2) >21 FROCBUST:
GX=473: BOTO7 2@

T1@ IFG%=433 DRGY=LTI PROCSTICK:VIU2L,5,25,4,iK+184;2
S@; 127

728 UNTILGX=LST ORGU=LTE ORYL>S

7I@ IFTLE(2) »21 PROCACE

748 IFTLE(Z)<22 PROCSTICK ELSEFROCBUST

758 VIUZ&,18,0,0,168,8,1380,25,4, i530; 323; rwi=a

760 [FME=5 ANDTLEC1}<22 PONTYE(L)=1

7T IFYiE=46 ANDTLE (2322 PONTE{2)=]

782 IFPONTX(L) *@ Wi=2

799 IFT7i=2 ANDTLE(1)=2] WE=sZ:PONTX(1)=3

28280 WINL=0: IFTLY(1}<22 ANDTLE(2) <22 ANDFONTZ (1) *FONTY
(2) WINY=1 ELSEIFTLL(L1H<22 ANDTLEL(2) <22 AMDTLE (1) >TLXEALZ
1 WY

TWIS

LS55 ANDGYY LT3

B1@ IFTLX(1)422 aNDTLE(2Y »21 SINi=]
829 IFTLA(L<22 ANDTLY (21 <22 ANDPONTY (21 >POHTH{(L) WIN

%=
B30 IFWINE=]1 FRINT™I WIN "Wl
LSEPRINT*YOU WIN 1 Tokms CSL

Token 1wWi=1:FROCLECL E
"1 PROCSLC2

B4R GUuER: IFwX=] ANDWL>1 VDUIS, 4,9E2; 5255 s "RINTY&"

B38 IFTLX(1) >21 GOTOv¥l@

Bod PU=2: FORHE=43@TUHI@STER L 7@ VOUZG, 18,.8,0, 10,8, 1 58,
L5, 4, 2TBIHL; iFRINT: TLXIFL) iFE=1: NEXT

B7R VDU2s5,5,18,0,128:: PEs] 1 JE=550 mi=]

HEZ FORIX=sATOZISLHSTEFISA: PROCFACE

870 IFHES(2,mX)=CHRFZZ4 ORMES (2 ,mi)=CHR¥IZ7
ELSEVIMIB,0,1

T VDUZ5,4,150; 3205 s PRINTHES (2 al.) § s VDUZS, 4,865 1 7@ =
FRINTHES (1 ,m¥) : YDUZS 4, 18: 5@ : PRINTMES ' 2, mX ) r@mXsZ: VDUZEH
SMEXT

1@ IFSClY<=0 L|F1:1-i_:]:-‘. =106 vDule A,.3,.25,.4,85;750; T=FRI
NT*Fress RETURK for® "= i Ml gamest g sGET: IFGY< »%80 G
orof1a

20 IFGE=500 SC1E=508:5C2%=30:Cik=1:60T0520

9T GI=GET#: [FG¥ "YDLU7: GOTOYIA ELSES

F4@ wFX1Z @

F98 MODEY:END

F4@ DEFFPROCCHECE

Q70 FORZY=1TOCY=1¢ IFSUITX (ZUI=SUITX(CK) ACDNUME (I%) =N
UMY (CK) I%=0:PROCSELECTIMEXT ELSE NEXT

280 ENDFROC

FOULE G, 5

progto- lis ing

78 DEFPROCSELECT

13838 SA=RND(S): SUITXI(CR)=5%: NX=RND (13} s NUMX (CX) =Nk IFS
UITER(CX)=1 DRSUITX(CX)=4 VDULIB,B,3 ELSEVIULEH,@,1

1818 ENDPROC

1328 DEFFROCSLE

1833 VEesVal (NUMS (NX) ) IFVE=0 Vis]l@r IFMUME (NG =" 8" SNDPE
=] VYE=l:AN(l}=]

1848 IFNUME (ML) ="A"ANDFY=2 Visll:AK(Z2)=]

1858 IFPX=1 ANDTLX(1)=1 ANDVI»s TLE{1}=11

1868 IFTLE(1}<11 ANDAX(1)=1 ANDTLYE(L}+VE>8 ANDTLE (L) +V
%12 ANDFYE=1 ANDME=2 TLYE(L)=TLX(1)+10

1878 ENDFROC

13808 DEFFROCSTORE (P%)

1078 IFPY=1 MEF(1,M%)=NUFEFINL) MES (2, HE) =SUIT#(S®L) e TLE
FRISTLY (PE)+VE ELSEYDUE (L ,YL) =NUME (ML) = YOUS (2, ¥2)=5UlIT
EISE s TLE (PLI=TLYL (PX) +W%

1138 ENDPROC

1118 DEFFROCTWIST

1120 VDUZ&, 18,8,0,25,4, [E438:950; : FORDE=1TOS: B¥=MHIDF (A

¥, 05, 1 s PRINTES; : VDU2S,8, -48; -SQp :NEXT: VDU2S 4, I1%+128: 9

i FORDN=1TOh: CHF=MIDE (DF 0%, 1) : PRINTCSy : VOU2S, @, - &85
HEXT

38 ENDFROC
148 DEFPROCFACE

1138 vDU1B,8,128,29, 10+1¥%; J%; 290+ %; JE+340; 16,18,8,3,2
F IR I 25, 8,010 25, 5,05 390 25,5, 235 3905 25,5, 255 03
25,5,8:8;

1148 ENDPROC

117@ DEFPROCCARD

118@ IFSUITXICK)=1 DRSUITLICK)=4 VDUIE,.&,3 ELSEVDUIE,.B
s

1190 vDUSS,4,.150:32@;:: IF PE=1 PRINTMES(2Z, M%) ; : VDUZS, 4,
By 1708z : PRINTHES (1 M%) 5 s VOUZS 4, 18; 50 :FRINTHES (2, M e M
A=+l ELBEPRINTYOUS(2,Y%) 3 e VDUZS 4,843 193 tPRINTYOUS ( 1
LYEI3 2 VDUZS 4, 18:;50;: :PRINTYOLS (2, 3D s YimY L]

1288 ENDFROC

121& DEFFROCSTICE

1220 VDU2&,18,8,3,29,4,57T@3 HE: s PFRINTF#

4 bow CosdT UL

1240 DEFFROCEUST

1250 WVOU25,13.0,3,25,4, 570 H s s PRINTHS

1268 ENDFROC

127@ DEFFROCACE

1280 FORIX=110¥%=1: IFTLX (2} >21 ANDYOUSFIL,ZX)="A"
y=TLEA(Z2)=10: YOD'U#{]1 ,IX)=""

1299 IFTLXE(2)}¢22 ZIX=YX-1

13808 NEXT

1318 ENDFROC

1320 DEFPROCSC

1330 SOUND@,-1%,3, 18: SOUNDI .- 15, 230, 10: S0UNDZ, -15, 258,
a

1340 SCI%=5C1¥+ 4 SC2UnSC2E~WEs VIUZS 4, 12006185 127, L2
7, 127:PRINT; SC13: VDUZS 4, 1 200; 440; 127, 127 127 PRINT; SCZ
%z ENDPROC

1350 DEFFROCSCZ

1T40 SOUNDL . -15 258, 15: S0UND2 ,
a,s

137@ SC2%=SC2%+1:SC1YE=BC1%-1:VDUZS, 4
127: PRINT: SC1%:VTUZS, 4, 1200;
ENDPRIOC

¥
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Testbed

Simon Rockman has been having fun
testing some of the more adventurous
add-ons for the Commodore 64.

SPEECH 64 SPEECH SYNTHESISER
Currah, Graythorp Ind. Est., Hartlepool,

Cleveland TS25 2DF
Price: £29.95 inc. pp.

Before Commodore
changed the name of its
new computer from the
264 to the Plus 4 it was
envisaged that it would
have the option for speech.

Until | saw a
demonstration of this |
thought that speech syn-
thesis was a gimmick. A
prototype 264 proved me
wrong. It was running
““Talking Easyscript’'. All

the prompts were sup-
plemented by a clear
voice. So if the printer had
not been plugged in, the
computer would say *'I
cannot see the printer,””
Instead of just printing
‘?Device not present’
error.

Speech can be useful.
It is also great fun.
Anyone who has spent
some time in amusement

arcades will know the
way the pulse races when
a machine warns you
with ''Prepare to die
Earthling"’. If the voice is
clear enough it can add a
lot to a game.

The Currah unit for
the 64 is an excellent im-
plementation of a speech
synthesiser. It plugs into
the cartridge and video
ports but does not need to
be connected to the
television. The Spectrum
version has sold very well
and has been supported
by many software
houses. The 64 version is
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much more advanced, be-
ing easier to use, under-
stand and program.

In the cartridge's
memory is a set or rules
for putting together a
word from its basic
sounds. Most exceptions
are stored in a table so
that things like *“'knife"’
are pronounced correctly.
This cannot cope with
names but these can be
produced phonetically.

The manual is clear
and brief. A full list of
sounds is given and with
the help of the examples it
should be possible to
make the synthesiser say
almost anything.

If you are writing a
BASIC program and want

L I L

to include speech then the
Currah unit is for you.
However, if you want to
play games which talk to
you, the choice is a shade
limited. The new Anirog
game — PC Fuzz uses the
micro speech but there is
a trend, especially with
American software, to
use speech generated by
software. The sound in
Activision's ""Ghost-
busters’ is amazing. It is
almost worth being killed
to hear it say ""He slimed
me"’. If this can be done in
software it may not be
worth buying add-on
hardware. Currah would
argue that their system is
more memory efficient. It
is also more expensive.

KOALA PAD

Audiogenic Ltd, 39 Suttons Ind. Park, Reading, Berks
Price: £79.95

When vyour great aunt
from Australia comes to
visit there will be a time
when she looks at your
computer and asks the
dreadful question ''Yes,
But what can itdo?"’'. This
is always a tricky one.
What use is stock control
in a bedroom? You could
show her Chess but that
soon becomes a bore if
you haven't the time to
concentrate and play pro-
perly. Baffling her with
MNAN's and NOP's, flips
and flops may work but it
would be far better if you
could impress her with

YyOur computer,

Here the Koala pad
comes into its own. After
a quick demonstration
Aunt Mabel can be using
it and will convince
herself that she is the next
Leonardo.

The Koala pad is really
very easy to use, even
setting it up is a doddle.
Just plug it into the first
joystick port and load the
tape, disk or cartridge.
Spend about three
minutes scanning the
manual, longer if you have
to wait for the tape, and
dive in.



The menu takes the
form of a screen full of
diagrams — not unlike the
trendy lcon driven stuff on
the latest business
micros. The options are:
Draw, Frame, Circle,
Xcolour, Mirror, Line,
Box, Disc, Copy, Swap,
Rays, Fill, Zoom, Dump
and Storge. QOoops and
Erase allow you to correct
and forget mistakes.
Draw is probably the most
useful of the commands,
it allows you to move the
stylus around on the
Koala pad without restric-
tion.

There are various pen
styles and sizes which give
anything from fine lines to
paintbrush and stipple ef-
fects. There is no airbrush
facility but on the Com-
modore 64°'s 160 by 200
multicolour bit mapped
screen, | doubt that an air-
brush would look right.

Most of the facilities
are obvious from the
name of the function.
Frame draws an unfilled
box, box a filled one. Cir-
cle and disc have a similar
correlation. Xcolour
allows you change the
colour of an existing pat-
tern. Copy allows you to
replicate part of the
screen; it is easy to turn
one little man into a
crowd.

Perhaps the nicest
feature is Zoom. This is
great for close-up, detailed
work. One section of the
screen shows the picture
in its standard size, the
other a magnified version
of the section you are
working on. As you move
around the screen scrolls.

If you have written a
simple, sprite based,
game it would be improved
greatly if you designed a
high res back drop to go
with it. The manual con-
tains a program showing
how to include screens in

your own programs. All in
all the Koala pad is a very
nice package, your only
problem may be getting it
away from Aunt Mabel.

MODEM
Commodore Business

(UK} Ltd.

5.95 including

free subscription

to Compunet.

Warning! Commodore’s
little black box can
seriously affect your
‘phone bill. A modem is a
device which allows you
to connect a computer to
the telephone line. This in
turn enables two com-
puters to exchange data.
If they are the same type
of computer they can
even run each other's pro-

grams. .
By itself a modem is
about as wuseful as a

telephone with no-one to
call, and like all things
computer-related it is
necessary for you to have
the correct software to
run it. Commodore have

solved all these problems
by setting up Compunet
and putting the software
inside the modem. To use
Compunet you have to
register and once armed
with a suitable identifica-
tion code you can plug in
and dial up. .

Setting up is very sim-
ple. The modem plugs into
the Commodore 64°s car-
tridge port and has a wire
coming out of it. This
plugs into the new style
BT telephone sockets —
the type with the doors. If
you have the old type of
socket think about either
having them changed or
— if you plan to use the
modem a lot — getting a
second line,

Switch on and you
will be greeted with a
message telling you that
the modem is plugged in.
At this point disk owners
would do well to format a
disk as they will need it
later. To connect to Com-
punet you press shifted
‘c’. The computer will pro-
mpt you for a number.

Depending on where you
live there will be a local
number for you to dial.
The actual dialling is done
by the modem, you simply
type in the number,

When the connection
is made the border colour
changes. A simple title
page lets you know that
you are in. The two com-
puters, yours and the
host, then have a little
chat behind wyour back.
The job of this is to tell the
host who is calling. It can
do this because each
Compunet modem has a
code number inside it
This unique feature makes

Compunet much more
secure than Prestel, its
British Telecom rival. It

does mean that you can
only log into Compunet
with your own modem but
this won't affect the ma-
jority of users. Once the
host knows who you are
supposed to be it asks you
for your name and
password. This prevents
unauthorised people from
using your modem,

i

(s



Testbed

Because Compunet is
designed to make the
most of the Commodore
64 it has to have a lot of
software at the micro end.
There is already 8K in the
modem’s ROM but
another 5K is needed and
this is sent down the
'phone line. This takes a
while but the extra bit can
be saved when you come
off line and then reloaded
before logging in again.
The process of sending
this 5K of code is known

as linking.
Compunet is user-
friendly. The whole

system is controlled by a
set of menus. The up and
down cursor keys select
the page to be worked on
and the left and right cur-
sors select the operation
to be performed. The op-
tions are DIR, SHOW,
BUY, SAVE, EDITR,
HELP, LEAVE, UCAT,
ACCNT, UPLD, LIFE,
PRINT, BACK, GOTO,
MAIL and VOTE. If Com-
punet decide to add some

commands at a later date
they just need to link in an
extra bit when you log in.
Going through the com-
mands illustrates the
power of the system.

® DIR lists the set of
pages in a section. You
can get from page 0 to
anywhere in the system
by going from DIR to DIR.
® SHOW displays a page
of free information. The
page is read into the 64's
memory for later recall.

® BUY reads pages for
which there is a charge
and it tells you how much
it is going to cost. To read
programs it is necessary
for you to use BUY even if
the program is free.

® SAVE copies a
downloaded program to
tape or disk.

® HELP provides a wvery
brief page of information.
@ LEAVE logs you off the
system.

® UCAT lists all the
pages you have left on the
system.

® ACCNT shows how
much you owe Compunet
or if you have sold
some pages Of programs
how much compunet
owes you. They had a lit-
tle bit of trouble when |
was using the system and
| found myself £158,000
in credit. Unfortunately
this wvanished the next
day. All seems OK now.
® UPLD This is the com-
mand you use to send
pages or programs to the
system. It is very slow but
makes Compunet what it
is. UPLD asks you what
type of file it is, how much
you want to charge for it
and how long you want to
leave it there for,

® LIFE allows you to ex-
tend the amount of time
an item is to be left on for.
® PRINT copies the cur-
rent frame to a printer.
This assumes that you
have a dot matrix printer
on device 4. So for all of
us with 15208 — tough!
® BACK is the opposite
of DIR. It will take you all

the way back to the
welcome page.

® GOTO takes vyou
straight to a numbered
page. It waves all the
messing about with DIRs.
® MAIL allows you 10
send and receive private
messages to and from

other users.
® VOTE allows you to
give a rating to other peo-
ple’'s softwars.
® EDITR allows you to
create your own frames
for uploading or mailing.
The EDTR has a com-
prehensive set of com-
mands of its own.
Compunet is certainly
a very nice service but to
a very great extent it relies
on the users to make or
break it. There are some
nice sections building up
including the adventure
game MUD (Multi-User
Dungeon) but at the mo-
ment it is limited by cost
and speed. When the user
base builds up, and it is
pretty rapidly, Compunet
should be very important.
The modem does not
limit you to Compunet. By
downloading the ap-
propriate software it is
possible for you to access
Prestel and other similar
databases or to call other
‘64 owners direct with
the user to user software
and exchange data and
programs. However,
because the protection
built into the modem can
be used to tailor programs
yvou download, it will not

be possible for you to
pirate them.
In this review there

have been many areas
which we have skimped
on. Communications is a
huge, and very exciting,
topic to dive into head
first and you won't regret
it. At least not until the
envelope with a little red
warning lands on the
doormat. Happy hacking.
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Title:
Format:
Software House:

Price:

Machine:

Microgo 1
Tape
Edge Computers Ltd, 3

Junction Rd, Reading,
Berkshire
£9.95

BBC Model B and
Electron

enjoyed being soundly

beaten by a player many
years my junior! However,

if this version is anything

to go by, we could be see-
ing quite a bit of this
strategic game around.
The game itself is ex-
quisitely simple, having
only three basic rules. Like
Chess (which also
originated in the East), it
has a complexity of ap-
proach which prevents
one ever reaching he
stage of knowing it all.
Territory is to be fought
over, and the small army
units are replaced by
round counters of the
player's colour. As inwar,
a surrounded army is
defeated, and the counter
is removed from the board
as a method of scoring.
Obviously pieces near the
edges of corners of the

board have fewer escape
paths, or liberties, and

when there remains only

one avenue of escape, the

o —

| must confess that | have
only played the Oriental
game of Go! a few times
before, although | quite

cry of Ataril signals the
imminent demise. There,
I'm sure all you Atari
owners have always
wondered. . . .|

Playing the game
shows evidence of the
thought which has
resulted in this complex
game fitting into the
meagre 32K memory, for
placing a counter is
simplicity itself, using the
cursor and RETURN keys.
Equally, there is an option
to pass, or to resign. |
kept to the beginner for-
mat chiefly, which gives
helpful prompt and clues,

although the game is
clearly and simply
demonstrated and ex-

plained first, if necessary.

Various options are
available, including 10
skill levels, plus a begin-
ner option, and a sound/
silent choice. In addition,
the micro can play itself or
a human, or two mere
mortals can battle it out. |
feel that any Go! player
will welcome this
challenge and the keen
beginner will also take
well to this. However, the
main problem facing this
game is an acceptance of
the game itself, which has
never really caught on

against Chess, Bridge etc.
If this cassette starts a
rash of other versions, we
might
soon!

all be playing it
P.T.

Owerall

Screen display ok ko
Addictiveness * %k h ok
Ease of use ' EEE R
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Title:
Format:
Software House:

solT

ViB

—

AIRTO Maﬂ.ﬂm SIMULATION
Pure machine code)

) support from Westiand Hel

Combat Lynx
Tape
Durrell, Castle Lodge,

Castle Green, Taunton
TA4 1AB

This is probably the most
comprehensive “‘real
time'’ battle simulation
program ever written for a
home computer. You are
the pilot of a highly ad-
vanced Combat Lynx,
with which you have to
defend allied bases, by
supplying troops and air
cover. Before play com-
mences, you have to load
up your helicopter with
the ammunition you wish
to carry.

A booklet of instruc-
tions is given, which will
tell you all you need to
know, fortunately. The
bottom half of the screen
is a maze of indicators,
such as temperature
reading, navigation co-
ordinates, arms status
etc. The top half shows

the landscape
line of flight.
The choice of colour is
excellent and the sound is
quite acceptable. The 3D
prospective used, takes a
little time to get used to
and although the helicop-
ter itself is a little small for
clear definition, it is still
possible to see it banking
left and right.
This game is one of
rare breed, that re-

and your

the

quires extensive playing
time, before all its poten-
tial can be realized, but it
is
taken.

worth every minute
G.W.

Title:

Format:
Software House:
Price:

ENDURO
Tape
Activision
£7.95

_Machine: _spectrum 48K

As the title suggests,
Enduro, is an endurance
racing car test, where you
must pass a number of
cars each day before be
ing allowed to carry on,
eg. first day 200 cars,
and 300 thereafter.

A full set of instruc-
tions are given and a
choice of keyboard,
joystick, etc. Controls are
simple, merely accelerate,
brake, and move left or
right. The screen display
is reasonably good, with
an excellent change of
weather conditions, in-
cluding ice and fog. The
night driving is particular-
ly difficult because only

the tail lights of your
fellow racers are visible.
On screen is the number
of kms covered the cars
passed, also the number
of days you have been
racing are shown.

Quite a good game,
but a disappointing ending
to a days racing, as the
display simply stops, with
no notification of the
race's finish G.W.

ENDURO

BY LARRY MILLER




Peter Pan — The

Adventure Game
Format: Tape and book
Software House: Hodder and Stoughton,

47 Bedford Square,

London WC13 3DP
Price: £9.95

This is a most friendly introduction to adventure
gaming, being beautifully illustrated and not too dif-
ficult. You are Peter Pan, and your aim is to destroy
Captain Hook and steal his ship, so that Wendy and
the boys can return home.

Maturally if you fall in the mysterious river and
get swept out to sea you will be eaten by sharks, and
you can be marooned on an island in the Mermaids’
Lagoon, too weak to swim to shore. However, if you
have remembered to SAVE your progress before get-
ting into that mess, you will be able to start again not
too far back by using a LOAD.

Otherwise, you will have to begin at the beginn-
ing in the childrens’ bedroom. There you must find
your shadow and sew it on before finding Tinker Bell
so as to fly away with the help of her fairy dust.

T.R.W.

Title: Cash Controller

Format: Disk

Software House: Richard Shepherd
Software, 23-25

Elmshott Lane,
Cippenham, Berks
_ 4.95

Machine:

This is a potentially useful package for those who
like to keep track of their expenditure. The routines
are nicely written and crash-proof,

The package starts by presenting a Main Menu.
First time users would then select from this the
Budget Menu and set up their budget headings. You
are allowed up to sixteen budget headings, e.g. Car,
Heating, Phone etc. There is an option to change
these headings at a later date if you have second
thoughts. Having set up the budget headings you
can then allocate a budget to each heading. Finally
you can transfer to the Bank Account Menu and set
up an opening balance. To cut out unnecessary
repetition, you can even set up standing orders.

Having set up your budgeting system you would
then subsequently update the situation via the Bank
Account Menu. Entering transactions is very simple
and the prompts are clear. First you enter the date,

then a short (up to ten characters) description. Next
you enter the budget heading to be debited (or
credited) and the amount in guestion. That's all there
is to it. The computer does the appropriate calcula-
tions and updating as necessary. You can then call
up a number of reports, to the screen or the printer.

You can print out your budget headings, just for
reference. More to the point you can print out details
of your budgets and variances (the difference bet-
ween what you allowed and what you spent). You
can also print out a statement listing all transactions
between two specified dates.

Your files can be saved and loaded from disk or
tape. The tape version of this package being £9.95.
Lastly there is an independent routine for loan
calculations.

Owners of non-Commodore printers would need
to check the package works with their interface as
there are no printer options available in the package.
It did not format correctly to my Epson but this is
almost certainly because of the interface I'm using, a
Vicsprint. | found the package foolproof. The only
niggle being that there was not a quit option, which
means turning the computer off at the end. L.C.

STAR TABLE
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Title:
Format:
Software House:

l"'ul.ift‘gqIr Lifty
Cassette
Visions Software Ltd., 1

Feldgate Mews,
Studland Street,
£5.95

Price:

Machine:

London

BBC Models A/B (32K)

Perhaps the most superb
tune |'ve heard since that
marvellous Dr. Who
theme on the BBC tape of
that name! The trouble is

there being no way to turn
it off once the game is
running! The trouble is
that it's too good a tune
not to listen to. . .

that this tune, The Enter-
tainer played in three part
harmony, has to be
selected at the very start
of the main load and it
gets a little wearying by
the tenth game or so,

is very simple, with
shopper wanderin

The idea of the game

a
g

through the store collec-
ting as many goods as he
can, moving from floor to
floor through the shop.

The trouble is, of course,
in those maniacal lift
operators who delight in
squelching customers! On
the first screen, the
number of lifts allows you
much more than a spor-
ting chance, but with suc-
cass come further pro-
blems for there are more
lifts installed, and these
are operated by even
more erratic attendants
who suddenly change
direction as they feel the
urge.

The controls are very
simple, with only £ and X
to alter lateral motion.
Once started, the
customer continues mov-
ing in one direction until
the opposite button is

touched, which takes a ||t-
tle getting used to, but
which helps to show off
the very smooth anima-
tion to good advantage.
Overall, this is a good
game, with a fair degree
of addictiveness. Like

many good ideas, it is ex-
tremely simple — maybe
too simple at times!

P.T.

Screen display d Wk

Addictiveness % % ok
Ease of use * ko
Owerall 75%

Title:
Format:
Software House:

Return Of The Ring
Tape

Uplands Park Road,
Enfield, Middx. EN2 7 PT
£9.96

Price:

Machine:

Dragon 32

Wintersoft Software, 30

Return Of The Ring is the successor to The Ring of
Darkness, although it is not necessary to have com
pleted this adventure in order to attempt the second.
Wintersoft call it “the most sophisticated game pro-
gram yet written for the Dragon 32°, and although
this may not be absolutely true, the game is definite-
ly very good.

Mow that you have the Dark Ring, Shadir, you
must return it to its creators, the Masters of
Ringworld. This involves roaming around a city in-
habited by mutants and being transported to and
from different villages and a moon.

The display is divided into two sections, the up-
per half shows you a picture of where you are, and
the bottorm half is used for messages between you
and the computer. There are seventeen "action com-
mands’, and although this may not be quite as many
as in other adventures, you manage quite well.

Now and then you will meet ‘Actel’ characters.
These friendly people play an important role in the
adventure and you can tell them to fight, carry ob-
jects, give objects to you and do virtually anything
that your own character can do.

Return Of The Ring must be one of the best
adventures ever written for the Dragon, and will
keep the compulsive adventurers of this world glued
to their computer. B.D.L.

STAR TABLE
Screen display
Addictiveness

Ease of use
Overall
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You have to be quick to collect the jewels
before the bomb explodes! Created by

Christopher Sully.

‘ The object of this game is

to collect the ten shining :

diamonds which are scat- Highest score so far
E

Name of highest scorer
B a2 Ao If V=0, the UDGs and machine

judge too soon. To harden gﬂda are set up
vour labours there are Lgﬂrr
monsters and bombs, ve

: : Time remaining
popping up and exploding
in your path. That's not Number of crystals collected

: ! . Position of your man
Il t t fo g : -
35“ Im:iésn;T|r;rélngu$u h é Activates machine code routines

‘beeper’. The higher the Set up screen
beep, the less time you
have left and when the
sand has run out, all the
bombs explode killing you
instantly.

This program should be fairly easily converted to most
micros. Leave out the machine code and machine code
calls [SET MC = USR etc) and the POKEs.

Effect
Sets INK and PAPER, sets CAPS LOCK

and keyboard beep. Sets up variables.

2 GOTO routine to set up UDGs if
necessary

3-7 Print instructions if needed

8-10 Go to the routine which prints the
bombs, crystals and monsters. Set up

FT variables. ;
P RIGHT 11 Sets up rest of screen

12-200 Main routine

400-450 Routine which sets up bombs, crystals
an monsters

500,600,700 Death routine

1000-1020 Next level, bonus

2000-2080 Machine code

3000-3020 Find death routine. Ask question,
‘Another go?’

4000 Instructions

5000-5020 Hi-score routine




: Dmmond Dnsh -
l

POKE
ET ni="7730am900s0nanau;

23607, 189;
LET w=@

FIKE 2

FRINT
HEXT &

{¥/H1*®: FOR &=@ TO S5@:
4 F INEEYE L THEM 30 TD 7
- IF IHEEYE H" THEMN CLS 3 G0 TO B
30 TO 4
r GO SUE 4080
LET a=@: LET 1=}
GO SUB 400 LET te999: LET j=0

AT B
JEWELS
a+l b3

"TIME==3tgAT 21,8 "HI-5

@1 ,=tr a0

25 IF t<=8 THEM
=8 IF INEEYS o
§¥ "z LET bwb+2p
&8 IF THKEY®F
*: LET besb=-2: LET mcslISR
B IF INKEYS AND ari PRINT AT a,bg® “pAT a+l.bs
" LET ama=3 LET mc=USR 4%
88 IF INKEY#="A AND &#<1% THEWN PRIMT AT a,.b;" =:AT a+].B
i ®"; LET a=a+2: LET mc=USRKE 32543
@ IF ATTR f(a.B)=3 ANMD ATTR {a+l.b)=3 AND ATTR (a,b*li)=3 &
HD ATTR f(a+l,b+1i=3 THEN GO SUBR S50
128 [F ATTR (a,bB)=s2 AND ATTR {(a+l,.b)=2 AMD ATTR (a,b+1)=3 A
HD afTR fa+l b*li=2 THEN GO SUb B8 -
1i@ IF ATTR f(a,b¥=7] AND ATTR (a+] ., bB}=7F] AND ATTR (a+l,bl=7 J
I AND ATTR (a+l,b+]li=71 THEN LET = +1@: PRINT AT B,&;a: LE
T = R 3G ET j=j3+l: PRINT AT 8,293 32 IF =1@ THEN GO =

PRIMT AT a,bi" sAT a+l b

AMND b0 PRINT AT a.b;" “:AT a+l,b;3

08 G 12

490 LET Fhcd=@; ET rFradl=@

423 FOH a=1 TO 19

438 LET r=INT [(RND=F)#Z+JI: LET rl=INT (RND=15)#2: IF ATTR €
Forllsrg DR ATTR (r+l,ri)< & O ATTR (r,rl+11<26 DR ATTR (r+
1,rlel) & THEN GO TO 484
F

4% LET ndl=rl: LET rnd=r :
418 PRINT AT rnd,rndf; INE 7; BRIGHT 1™ "1AT rod+®]l ,FRdli" 1 J‘

“: MEXT & %
415 FOR a=1 TO 18
1 LET rF=]INT {(RND=F}=T+3: LET rl=INT (RN
& DR ATTR (F,r1

S1=22r IF ATTR |
& OR ATTR ir+ 21280 RESTORE 21380 FOR m
EXT &

] & DR ATTR (r+l,r}
1#158 & THEN GO TO

D 32639: READ

19 LET Fndli=rl: LET Fr 2i30 DATA TI.8,44,1,.8,24 119, 35,.11,128,177,
1208 FRINT AT rnd,rmd] s T: BRIGHT @;:* “=AT rod+] ,Fradiz ™ +24T 281
HEXT & 2187 DATA 33,33,3,17,1,8,229,005,181,3,225,43,4%,43,43,47,43

423 FOR a=1 TO 18 y 16, 248, 201

478 LET r=INT (AND®%)#2+3: LET ri=INT {(AND=1S51#2: IF ATTR ( 2188 DATA 1,5,18,3
& D ATTR ir=i,.r1) & R ATTR (r,rl+l) & DR ATTR (r+ _'wu,__ 3, 123, l-1‘:|.1IJ
ENM GO TD 428 Iﬂq‘ DATA 1,78,4,7
=1z LET rnd=r

vl ,rnglls INE T3 BRIGHT 83" “eAT rnd*l ,rodlg

197,295,181 ,3, 192

5 197,285,181 ,3,1%9

1972005, 181

B,1&; FLASH "@Pe=: FOR a=@ TD S5@r NEXT ar GO

13

5808 FRINT AT a,b: FLASH 1x; IMNK Tp™ 1 "tAT a+l,bg"+L"y GO TO

t2bhibd: FOR a=i TD 2@: LET =sc=USR

THEN B0 S

b PRINT Mo you want another go? [(Y/MF"
IMdds IF IMKEY$="¥= THENM OO TO 2

COMNGRATULATIDON 88T IF IMEEYF="N" THEN STOF

8@ FRINT AT a.b; FLASH 13 IMK F3™" Lo ":AT a+l,bg"s L= GO TO

T =Y LGP mc=LUSR 1254808 GO TO Z8as
AT 13,12y FOR a=B TO t STEP ETOF

18 +1 BEF F « 123 CORE=";a: M 400@ CLS = PRINT "The object of this game 18 Lo callect 28
EXT & ef the crystals &g that a

o re scattered arowund the screen as guickly as possible, wh

FiE: 2 a1 165 FOR =8 TOD 71 READ a: PDKE USSR CHRE = ile alse avoiding the monstersc
* and bombs «"1AT 1

2858 . 255 ETD HDVE YDOURSELF - sAT 12,

T CPRESS 0 to mowve up= AT 14,7 "FRESS A to move dowr AT 1&,

Ti“FRESS O to move left=yAT 18,7 PRESS P to move r
28,5 “PRESS ANY KEY TO CONTINUE=: PAUSE @81 RETURN

500 FOR a=@ TD S0@: MEXT a: CLS : PRINT AT 1@,8; FLASH 1
ou beat the high=-score®: LET smcslSR 325921 FRINT AT 12,8:
sane enter your mnane (<13 lsttaral"
@S INPUT n¥: IF LEN nf>13 THEN GO TO SB@5
a1 5 1 LET ha=s: PRINT AT 5,183 "THE MI-SCORE 15:";AT 18,
Bihw; " by “pnF

015 FOR a=@8 TO 108: MEXT a

S020 RETURM

kAl




TOP

& ) SAVINGS
PRIMTERS EX VAT INC VAT
BROTHER HA 18 329,00 378.35
TRACTOR &7.00 7705
SHEETFEEDER 188.00 212.75
EKEYBOARD 135.00 166,25
EPSON RXBOT 190.00 21805
EPSON RXBOF/T 214.00 246,01
EPS0ON FXBOF/T 324.00 T2 &0
EPSON FX100F/T 430.00 5594 50
EPSOMN RX100F/T 350.00 402 50
FxB0 TRACTOR 30.00 34.50
JUKI &100 325,00 3731.76
MANMESMANMN TALLY MTS0 177.00 20356
NEC 2050 (IBM PC) 625.00 718.78
DKl MICAOLIME 824 285.00 283.25
OKI MICROLINE 834 385.00 442 78
DKl MICAOLIMNE 92P 379.00 435 A8
SEIKOSHA GP100OA 165,00 1B8. 75
SHINWA CPED 165.00 189.75
STAR DELTA 10 299.00 343 85
STAR GEMIMNI 10X 188,00 21738
COMPUTERS

COMMODORE 64 156561 179.98
COMMODORE 1541 DISK 185 21 1889 59
COMMODORE C2M CASSETTE 32.00 36.80
INTFACE 64-PARALLEL 59.50 6843
APRICOT 2*D=MOM 1.395.00 1,604 25
APRICOT 10MB 2,195.00 253438
SANYD MBCS5S T95.00 914 26
EPSON OX10 1. 600.00 1,840.00

Blenheim House, Podmore Road, London SW18 1AJ
01-870 3256 — 01-871 2555

ORIC AND SINCLAIR COMPUTERS
Oric 1 computer 48K 55 (£92) £102
Oric Atmos computor 48K £171 (£158)
E168. Oric colpur printer £134 (L123)
E140. Owic disc drive £304 (£278) £208
Mew Sinclair Flat screen TV £113
(E105) £195. Mew Sinclair Spectrum
Plus Computer with B fréa programs
while Sinclair make this offer £182
[(E1TG) E187. New Sinclair QL
Computer £405 (£385) £470. Sinclair
Spectrum 48K (wilh 6 free programs
while Sinciae’s offer lasts) £131 (E£131)
E143 Microdrive £51 (£50) £60. R5232
interface 1 £51 (£50) £50. Limited
pariod apecial offer- BMicrodrive -+
Interface 1 = 4 Blank cariridges £102
(E100) £120. Blank microdrive
cartridges £5 50 (£8) £7. New standard
floppy disc interface for Specirum €102
(£92) £112. (Soe Cumana disc section
for swithble disc drives]. Interface 2
E20.45 (£20) £24. 2K mamory upgrace
kil tor 16K Spectrum [(msue 2 and 3
only) €31 (£28) £30. Spectrum prinber
anteriace wilh cabled - Cantronics £51
[E48) £52, RS2 £35 (£33) £28 ZX
printer has boen replaced by the Alpha-
com 32 £71 (L6} £82. 5 printer rolls
[State whether Sinclair or Alphacom)
£13 (£16) £21. IX81 computer K45
(E44) 54, 16K ram packs lor ZXBE1 £E28
[£25) £30

COMMODORE COMPUTERS
Commodore C16 Siarter Pack £145
(L1421 £162. Commodaore Plus/d £305
(£281) £301. Commodore 64 L2227
(E215) £235. Vic 20 starter pack L75
(CAS) £115 Converor 1o allow most
ordindry mond cCasseibe reconderns 1o be
used with the WVic 20 and the
Commodors 64 £9.78 (£0) £11. Bargain
package - cassette convertor
compatible cassotte recorder £37 (£38)

44, Commodore casseite recorder
£43 (E448) £50, Pronter interfaces for
Wickd) and the Commodore 64;-
Cantronics £45 [£41) £46, RS232 £45
(E41) £46. Disc drive £233 (L200) £23=
1820 printér/plotter E185 (E145) £159
MPSE0N Printer £235 (£220) £245 Light
pen £20 [(£20) £33

ACORN COMPUTERS

Electron £303 (£209) £229. Electron
joystick and printer interiace D61 (L62)
£69. BEC Model B £404 (L357) £387
BBC Light Pen £29 (£28) £33 14
Colour Monitor £228 (£209) £319
Handa double donsity disk interiace
system £149 (£131) £141. See Cumana
dist seclion below for suitable disc

drivies

CUMANA DISC DRIVES

525" cased with own power supply 10
suit Sinclair Spectrum, BBC B and
gunie floppy disc interfaces. Single:- 40
track singbe sided C176 (£158) £178. 40
tr double sided £218 (£155) £215, B0tr
84 {207 (£186) C206. B0ar ds L2534 (£106)
£2320 Dual-- 4ler s £200 (E280) £320
afar ds £304 (£383) €393 A0tr s £372
(£334) £374, B0ar ds £437 (£300) £430
PRINTERS

Brothar HRS £162 (£146) £170. Shinwa
CTI CPBO (225 (£218) C248 Cannon
PWI0B0A E£X32 (C200) £329. Epson
RAXBO E£277 (£251) 282 Epson
RXBOF/T £314 (£288) £318. Epson FXB0
£399 (£358) £388. Combingd matrix
printers.  and elecing lypiwrilers:-
Brother EP22 E£173 (£168) £188
Brother EP44 £258 (£235) £260. Smith
Carana TP1 Daily whetl printer £252
(E225) E255. MOCP40 Ornic Colour
printer/ploiter £134 (£123) £140. Intar-
faces (o run th Above printers from Vic
and the Commodone 64 45 (L41) £46
We can supply interfaces 1o run the
Al printers from Sharp compubarns
58 [E52) £55

UK101. SUPERBOARD AND
VIDEQGEMIE COMPUTERS

We still supporl these gorgeous
machines. Pleads wrilé bor our fris list

MAIL ORDER PROTECTION SCHEME

If you order goods from Mail Order Advertisers in this
magazine and pay by post in advance of delivery, this
publication will consider you for compensation if the
advertiser should become insolvent or bankrupt,
provided:

1. ¥You have not received tha goods or had your money
faturned, and

2. Youwritetothe publisher of this publication explain-
ing the position not earlier than 28 days from the day
you sent your order and not later than 2 months from
that day

Plaase do not wail until the last moment to inform us.
When you wrile, we will tell you how to make your claim
and what evidence of payment is required.

We guarantee to meel claims from readers made in
accordance with the above procedure as scon as
possible after the advertiser has been declared bankrup!
or insalvant to a imit of £1.800 par annum for any one
advertiser, so affected, and up to £5,400 p.a. in respect of
all insolvent advertisers. Claims may be paid for higher
amounls, or when the above procedures have not been
compliad with, at the discretion of this publication, but
we do not guarantee to do so in view of the need to set
some limit 1o this commitment and to learn quickly of
reader's difficulties

This guarantee covers only advance payment sent in

direct response '3 an advertisament in this magazine

{not, for example, paymeants mada in rasponsa to cata-

logues. etc., received as a result of answering such
advertisements)

l CLASSIFIED ADVERTISEMENTS ARE EXCLUDED.

Personal Computing Today February 1985

SWANLEY ELECTRONICS

Dept PCT, 32 Goldsel Road, Swanley, Kent BR18 BEZ, England.
TEL: Swanley (0322) 64851
Oiffecial orders welcome. All prices are inclusive, UK prices ang shown firsl and inchede
post and VAT. The second price in brackets i3 [or expor customers in Europe and
includes insursd &ir mail postage. The 1hind prics i§ Ior axport cusiomerns culdhde

Europe [include Australia abc) and includes insured ainmail postage

DRAGON, BBC, SPECTRUM DEALERS

BBC B Computer 1.2 0.5
DFS Kit
1.2 ROM
Graphics Rom
Microwitec Monitor
Sanyo Green Monilors
> Drivas from
ks (Pair
1se Word F

ron

£3599.00
£105.00
£8.00
£33.00
£228.00
£90.00
£120.00
£17.90
£39.00

£199.00

All connectors, plugs and sockets for BBC, ribbon cable, discs

C.20 CA5 C12, cassettes elc

n SIOCK

Centronics Printer Cable (BBC & Dragon) £12.90

R.T.T.Y. Program for BBC B

£7.50

R.T.T.Y. Gircuit Board including instruclions E£7.00

R.T.T.¥. Eprom Version

£20.00

BBC/Slow Scan Program & Board £17.50

Computer Dust Covers
CPB0 Pnnter {(Inc. Cable

Printer Cable (BBC or Dragon 32)
DRAGON SERVICE CENTRE

£3.00
£230.00
£12.90

Full service and repair facility — spare parts in stock

Joystcks (pair)
ZX Spectrum 48K
Spectrum +
Memotech 512

Mew tatung einstein computer

£14.90
£129.00
£179.90

£275.00

Send for leaflet £4.99

Wide range of software for BBC, Dragon 32, ZX Spectrum el

Please send SAE for full list. Post and package on small ilems £1

All avallable mail order. A~cess and Visa. 24 hour phone. All prices
incluge VAT al 15%

S P ELECTRONICS

48 Linby Road, Hucknall, Notts NG15 7TS.
TEL: Notls (0802) 640377
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¥ou have no doubt been
having lots of fun over
Christmas playing com-
mercially produced games
on your new Amstrad
CPC 464. Well, how
about having a go at
writing some games of
your own? | know that the
games that you buy look
very complicated, and in
many cases are fine feats
of programming, but if
you think for a moment
about arcade games you
will realise that the
number of distinct
routines involved is not
very great. Many games
get by with the following
operations:

® Moving characters
about the screen in
response to key
presses or the
joystick.

Detecting collisions
between objects; pro-
jectiles hitting flying
saucers, for example.
Routines for keeping
score and recording
highest scores.

What | aim to do in
this series of articles is to
introduce you to these
and other technigques on
the Amstrad, to show you
how to set about planning
a program, and to start
you out on the road to
becoming a confident
BASIC programmer.
Games programming is an
excellent way to learn the
craft.

Over the next few
months we are going to
develop a simple games
program together. |
assure you that it is not
already written and vou
are really baing privy to its
actual birth.

Planning Ahead

The first thing to be
done is to define clearly
what we want the pro-
gram to do. This may

While software for the CPC464 is thin on

Game Tricks

the ground, why not get stuck into this

programming series which teaches you how

to write your own games! Your tutor is Alan

Rowley.

seem obvious but you
would be surprised how
many people just sit down
at the keyboard and let
the program grow in a
totally wundisciplined
fashion. The result is in-
variably rambling code,
often called ‘spaghetti’,
which is difficult to
understand if you want to
modify it at a later date
and wvery difficult to
‘debug’, that is to correct
routines that do not per-
form as you intended.
My initial working
specification of our game
is as follows. We will have
a ball bouncing round the
screen, hitting top and
both sides and bouncing.
The object of the game
will be to keep the ball in
the air and prevent it hit-

ting the bottom of the
screen by using a ‘bat’
which can be moved
sideways across the
screen from keyboard or
joystick. | want to keep
score of the number of
successful bat/ball con-
tacts and also to maintain
a record of the highest
scores. There will be ap-
propriate sound effects
for the bouncing ball.
Having defined the
game we can identify
specific tasks which the
program will have to per-
form. These can be
developed as separate
‘subroutines’, self con-
tained segments of code,
which can be called by the
main program as reguired.
The great advantage of
this approach is that we

can test each of the
subroutines in isolation
and get them working pro-
perly before including
them in the main program.

We will need routines
to carry out the following
jobs:

® Set up the playing
screen.

Move the bat from
side to side in
response to the
keyboard or joystick.
Move the ball around
and make appropriate
adjustments to its mo-
tion on collision with
the screen margins or
the bat.

Keep the score and
the highest score
records.

Figure 1 The 'window set up’ The shaded area marks the blue border from the non-
overwritten part of WINDOW #0. It is two characters wide.

WINDOW#1-PLAYING AREA—CYAN

36

CHARCTERSWIDE BY 18 HIGH

WINDOW#2—-SCORE—RED
20 CHARACTERS BY 5

WINDOW=3—HIGH SCORE-YELLOW
20 CHARACTERS BY 5




® Start up the game by

‘serving’ the ball.
® Deal with you losing

by missing the ball

and offer you another
game.

In this article we are
going to tackle the setting
up of the screen. Next
month we will begin the
task of moving the bat
and ball. | propose to use
the CPC 464's interrupt
handling facility, ‘EVERY",

| decided to use
MODE 1 for the game.
The main reason for this is
that | want to animate the
bat and ball by moving
them from one character
position to another and
only in MODE 1 are the
characters square; look at
the WINDOW planners in
Appendix VI of wyour
manual. MODE 1 will
therefore give equal
resolution for movement

for the highest score.

The program listing
shows the sub-routine
which | then wrote to im-
plement this layout; lines
10 and 20 were added on
a temporary basis to let
me run the subroutine for
debugging. Line 20 just
freezes execution until
you press 'ESC" twice,

At line 2000 we
select the mode and set
up a green border. | then

overwritten when the CLS
commands are issued in
line 2060. It is always the
case that, where win-
dows overlap, the opera-
tions on the most recently
used window, will take
precedence.

In line 2050 we set
the colours for the print-
ing in each window using
the PEN command. |
decided to use blue (pen
0) for the bat and ball in
WINDOW #1 and red (pen
3) on the vyellow
background of WINDOW
#2 since | want to use
yellow and this is already
set by 'default’, that is it
is the colour used by the
computer unless you tell it
otherwise. The remainder
of the subroutine prints
labels in the various win-
dows.

In order to print we
must first move the ‘cur-
sor’, which is in fact in-
visible when the program
is running, to the place
where we want to start by
using the LOCATE com-

for the ball movement. in horizontal and vertical define the three WIN- mand, remembering that
This is one of the mostex- directions, anything else DOWSs, lines 2010 and the top left hand corner of
citing new departures in could be rather mind bog- 2030 and set their any window is position

the Locomotive BASIC
and well worth mastering.

gling. The four colours
available are quite ade-
quate as you will see, par-

background colours to
cyan, red and vyellow,
respectively, in line 2040.

1,1. Each window is ef-
fectively a mini-screen,
with its own colour con-

Choosing the ticularly bearing in mind Just setting the colours trol, cursor and co-
mode the fact that we can have does not actually do any- ordinate system.
a fifth as the BORDER. thing. We have to clear So, for example, in

The CPC 464 has
three graphics modes
although mode 2 is really
only to be considered for
applications where 80
column text or high
graphics resolution are of
paramount importance. It
only has two colours and
since, | am sure, you
would like our game to be
colourful we must make
pur choice from the 16
colour MODE 0 or the four
colours of MODE 1. We
also have to take into con-
sideration the resolution
available in the two
modes.

Designing the
screen

Having decided on the
mode the next job is to
work out the screen
layout and the colours to
be used. | would always
recommend that you plan
your screen on a piece of
squared paper first.

| decided to set up-
three separate windows
for this game as shown in
Figure 1. One window is
used for the playing area,
one for the score and one

each window with the
CLS command before the
chosen colours appear,
this is done in line 2060.

WINDOW #0 is not
altered, this still covers
the whole screen and so
underlies the re-defined
windows. Window 0 is
automatically cleared to
blue when the MODE 1
command is processed.
When you run the pro-
gram you will see that on-
ly some of the blue
background colour of
WINDOW #0 shows
round three sides of the
playing area. The rest gets

line 2080 we have moved
the cursor in window 2 to
a position 7 characters
from the left of the win-
dow and 2 characters
down from the window
top before starting to print
the message. See how the
cursor positions are all
relative to the top left of
the window and we need
not worry about where
the window is on the
screen as a whole once
we have set it up.

Well now we have the
screen layout, next month
we will be getting into
motion with bat and balll
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No zapping, not even any aliens feature in
this innovative and amusing musical

entertainment by William Fong.

variables are stored in the
REM statements above

Here is a program which is seconds as the program is

pure fun! Well, typing it in
might take some time, but
when it is running you can
sit back and listen lazily,
exerting yourself now and
again to summon up a
guffaw!

All the
program structure

instructions,
and

the main program. Don't
type these in, they're
there for information only.
When you have typed in
the program, make sure
you save a copy to tape
before running it. Prompts
will appear every few

being processed. The en-
tire loading time is about
three minutes as it is a
long and complex pro-
gram.

We think you'll have
lots of fun, so without
more ado, get typing and
have an enjoyable time!
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(SRR AR R AR RN RSN R AN EY)
% THE ELECTROMIC FOREHEADE s
E IM COMNCERT "
e SIMNGING THE EMTERTAIMERS a4
(1] THE IR FIRST ALBUM e
lll==—crcecscccs s aee ==
L] an
AAABE R RN AR SRR R R R AR R

FROGRAM STRUCTURE -=---=--
= 18z SET SOUMD VAR
= 184 FRIMTE MESSAGE
- TURME SPRITES OM
- 113 SET VOLUME . READ
OATA FOR SPRITES.
FOEEE COLOUR Fom
EFRITES, EMLARDE
EFRITES . BET SPRITE
POINTERS .
DATA FOR SPRITES
THIE READE THE
REM NOTES FOR TUMNES
REM AMD COMVERTS THEM
REM INTO VALUES FOR
REM HIM N} & LOM,MNY
BEM THIS PROMPTE UF
REM MESSAODES AS THE
REM COMVERTIMG PROCESS
REM™ COMT IMNUES .
REM FRINTS PLEASE LAIT
REM OF TOF AMD POKES
REM SOME NOTES OUT TO
REM EEEF ¥OU AWAKE
REM DATA FOR FIRST
REM TUME. VOICES REMED
REM BEGIMNING OF TUNES
REM PRIMTS THE GROUP
REM THEIR CLOTHES
REM THE BIT SETS UP
REM EACH DIFFEREMNT
REM TUME TO BE PLAYED
REM AT A DIFFEREMT
REM SPEED AMD A
REM DIFFEREMT ATTACK.
REM DECAY MAK IMNG THE
REM TUME SOUMD GOODC7T)
REM THEM THERE 15 THE
REM FOR,MEXT STATMEMT
REM b ICH ACTUALLY
REM PLAYS EACH NOTE.
REM ALSDO THIS ARERA
REM MOVES THE LITTLE
REM ELECTROMIC HEADS
REM AMD MOVES THEIR
REM BIG MOUTHS UFP ARD
REM ala [0 1]
REM
REM THE DATA FOR THE
REM TUMES PLAYED. ALL
REM HAVE BEEM REMED
REM S0 YOU KMOW lHICH
REM OATH 18 FOR LHICH
REM TUMNE AMND LHICH
REM VOICE PLAYS WHICH
REM BLOCE OF DATA
REM
REMEsasssiamsssaesdanenknbndshtannd
FEMssabewiddaidaamidsaviinwuimiadiinn
REM&s THE WHOLE FROGRAM HAS BEEM W
REM#* HEAVYLY REMED S0 YOU KMOW #wa
REMes LHATE GOIMHG OM Ena
FEMagidesdisddadasdibddiiidiidiiaiddidd
REM
REMisnsn SOME USEFUL VAR IBLES ®euwad
REM
REM Al ! ATTACK DECAY FOR VOICE
REM A2 tTT T FEEFERER
REM A3 T E T T YRR OEEOTOY
REM 11 WAVEFORM ADORESS VOICE
REM b2 LI TN TN I T I B B A
REM L3 P T T T T R AT
REM HI HIGH BYTE FOR VOICE
REM HE L B B B B B BE B B
REM H3 rrTTEFEEETEYH
REM L1 LOW BYTE FOR VOICE 1
REM L2 L B O S R -]
REM L3 TR e e e e P
REM O DURATION FOR TUMNES
REM EM WHEM TO EMO TUME
REM W1 BEGIMMING OF VIC CHIP
REM F1 WAVEFORM 1
REM FZ P

1
2
3
1
z
3

L]
f ¥+ 32

L)
ATTACK ~ DECAY
LK N IR BN B A
L B B BN B BN - |
HIiM.MNY 1 HIGH BYTE OF MOTE
REM LiM,MN) 1 LOW BYTE OF MOTE
BEM sendvsins START sesdsbbsinmbci s
WI=S4EVEIA] =S4EFTIH]I=S34ETIIL I =534E7E
LE2eS42R31AZ=S42B4 1 H2eS 4280 1L3=S4270
WI=S428@ A3 =S4T | 1HE=S428TILIA=S4286
REM CLR=LMT= 21sCRDO 2aCRU 2sCRO
CLE= = ORI - | FR INTCL®TAB (14 ) “IPLEASE WAl TEE"
PRIMNTTAB(? " TURM THE YOLUME UP, UP, UP*"
VieS32agADeg32tPOKEV] +21 . 295 POKES328] .4 1 POKES328D .4
PORE3429E ,2
FORM= | TOF IFORM=BTOGE
READA I POREAD «M, ATMEXTMIAD=sAD+ES ERNERTH
FOKEY 1 +28 , 2331 POKEVI+37 01 POKEV] +38 , IBIFORN=ATOTI POKEV I +38+N. | I NEXT
PHeFA IFORNSBTO IS IFOKEV I +M . PHIMap+ 1 EPOKEY | M. B LIPKePX«TSIMEKT
PH=3@ i FORNSRTOTIPOKEY I +MPXINSMN+ | IPOKEY L +M, IZ3IPHePK+TIIMEXT
FORM=4TOT i FOREEZR4D+M, I3IMNEXTIPOKEY | +23 , 25931 POKEY ] +23 ,2533
FORM=@TOZIPOKEZRID+M, 1S I MEXT
DATA 1, B3, B4, 1, B3, B4, 1, 83
DATA B4, 7, 247, 208, 7, 247, 208, 7
CATAa 118, 288, 7, 87, 288, 31, 255, paa
CATA 31, 295, 2494, 31, 235, 2494, 31, 233
DATA 244, 31, BSS, 244, I1BT. 83, 125, 187
DATA 233, 233. 119, 255, B21, 125, B3, 125
bATA 127, 2893, 283. 127, E55, B33, 127, 53
DATA 253, 127, 29%, 283, 18V, 255, 253
DATA 243, 129, 95, 243, 125, 83, B34, 233
DATA 191, BES5, BESS, 255, B2, 247, 252, B3
DATA 247, 2%2, B3, 247, 252, B3, 117, E58
oDAaTA 15, 235, 248, 15, 215, 2498, 13, 83
DATA 248, 1S, BS, 248, 1%, 8%, 248, 18
DATA B5, 298, 15. 83, 2498, 135, B3, 249
DATA 15. 215, 298 3. BSS,. 1982, 3., 55
DATA i82, &, 288, @, 2, 255, 2
DATA 243, 123, 9%, 243, 12%. 95, 2%%. 255
DATA 299, 24%, 12%, 95, 255, 247, 258, B3
DATA 247, 232, 83, 247, 282, 63, 247, 2%2
OATA B3, 117, 232, 63, 233, 252; 1%;: 218
DATA 248, 1S, BS, 242, |S, 215, 2498, 3
DATRA 235, 1892, B, 235, 2, @9, B, @
OARTA @, @, 8. @, B, 2, B, &
DATA B, &, B, @, B8, B8, @
Vel
OIMSCL Y MBC] ) LEBE, 1BA) , H.22, 10D 1 V]
FORM=BTO 1 IREADS (M) ME(MN) EMEXNTHIE =8
DATAZ4334 ,C 36377 ,C6 ., 38539 ,0 . 48831 .00
DATA43298 ,E . 43831 ,F 48557 .Fe 51344 .G
DATAS4SOZ ,GA 37743 ,.A.B1177,AN . B4815,8
EmE+ 1 tREADCH! IFCE=s"H*THEMY =Y + 1 1BOSURB IS21E=D
IFV»e23THERZES
IFCE="R*"THEMH=@iL=RiHIV ,E} =B IL{V,E) =D IBOTO 144
TH¥sSLEFTE{CE¥ LENICE)=1IFORR=BTOL 1! IFTE=ME(RITHEMNT=R i GOTO 149
HEXTR
OVAL (R IGHTE(CE, 1 )} IFu2Y (7-0}IF=S{TIAF
He IMTEF 2861 Lm INT(F-256uH ) tHOW . E Y mHEL (W L E Y=l
GoTOD 44
IFVe2 THENPFR IMTCLESTAB{9  "WILL 1AM FOMRNG PRESENTS™
IFVa3THEMNPR INTCLSTABCE Y " THE ELECTROMIC FOREHEADS®
IFVed THEMNPR INTCLSTABL 19" IN COMCERT"
IFVaSTHENPR INTCLETABL 13 ) "COPYR IGHT 084+
IFV=ETHEMPR INTCL®" THE ELECTROMIC FOREHEADS WILL SIMNG"!POKE2Q4D, 14
IFV a7 THEMNPR IMTCLE¥TABC 121 *THE ENTERTAIMERS " !POKEZD4B . 1S
IFYaBTHEMPR INTCLETAB (23" THE IR FIRST ALBUM®*
IFVe3THEMNPR INTCLSTAB( 121 °4C) MWILL 1AM FOMG®
REM RWS OFF
IFwe IBTHENPR INTCLETABC 12 * 8 YOUR PROGRAMME W™ (FOREJIEEI .
BIPOKES3Z88 ,2
[FVel )l THEMNPR INTCLETABC 132 *FRERE JACQUES " 1FOKEEZR42 .14
IFVe I ZTHEMPR INTCLSTAB{ 14} *JINGLE BELLS " IPOKEER42.,15
IFVs I3THENPR INTCLSTABC 113 A LITTLE HUSH-SOMNG"
IFVe f4THEWPR IMTCLETABRL 123 " THE BAMD PLAYS OM®
[FYa lSTHENPR IMTCL#TAB{ 14} "SLEEF ., SLEEF"
IFVs IETHENPR INTCLETARL 123 * THE DAMC ING BEAR"®
IFVe I PTHEMPR INTCLETABC 122 " THROUGH THE wWOODS*
IFY= 18THENPR INTCLSTAB (183 *THE PIPERS RRE COMIMNG®
IFVs ISTHEMPR INTCL®TAB ¢ 14 ) *PLEASE LWAIT®
IFVEPRTHEMNPR INTCLETAB (1L *JUST A LITTLE LONGER™
IFVe2 | THENPR INTCL#TAB { 14} "MEARLY READY "
IFY=22THEMPR INTCLSTARL 13} *ARE YOU READY 7°
REM HOM YEL
PRINT*@*TAB 14 »*BPLEASE WAIT"
POKEW] ,BiPOKEWL , I 7IPOKEH] , 1371 POKEL ] 43 POKEAL , 128
EOKEWS . A IPDEELE , | FIPOKEHE BBt POKELE . 149 POKEAZ , 13
FOREWS @ IPOKEWS , L T1POKEHT , 137 I POKELS A3 1POREAD . 1@
RE TURM

REM - a=

FRERE JACQUES =====m===

REM & VOICE | #xaax |
DATAGE .R .AE P .BEB,.R.GE,R
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DATAGE R, A6 R ,BE R .66,/

OATABE R .CT7.R.O7.R.R.R

DATABE R,.C7.R.D7.B,.R.R

DATADY .E7 . D7 ,C7 86 R .GE R

DATADT .ET .07 ,C7.BE .R.GE R

DATARE .R,DE R ,GE6,R AR

DATAAE R .08 R, 08 , X

REM dsssdad VOICE 2 ssddedcada 2

DATAR B R .R.R.R B ,R

DATADS R, AS B ,BS 8,065, R

DATAGS R ,AS & BS R, 0% R

DATABS &, C6.R,D6,R R .R

DATABS & .C6.F .06 R .R.R

DATADE .ES .06 ,06,8% .R.G3,.R

DATADE .E6 .06 ,.CE .B% R .GS.R

DATAAS R .D% R ,.GS,R.R.R

DATAAS R DS R .GS . H

REM ssss VOICE THREE satmesssss 3

OATAR .R.F.R.R .R.R,R

DATAR.A.R.R.R.R.R,.R

DATAGA R, A4 R ,B4 R .04 ,R

DATAGH R ;A4 R, B4 .R .04 .R

DATABY .R.CY.R.0%.R.R.R

DATARY R ,CS,.R,.0%,.8,R,.R

DATADS .ES .05 ,.C5 .84 R .64 R

DATADS £S5 ,.0%.C% .84 R .G4 R

DATAA4 R .04 ,R,64 ,.FR,R R

DATAAY R .04 . F,04 . X

FEM #adesas START sdddaddaimds

POKES4Z96 .Gllke@iLeR i Se@ (EMN=A

REM 2=CRD-YEL

FRIMTCLF"EEEFUSIC & FROGRAM BY WILLIAM FOMG (C)1884°
REM HOM=CRO-CYM CRO

PRINT * @ik THE ELECTROMIC FOREHEADS ¢ EMTERTAIMEREN"
REM HOM= 138CRO-LMT

PR INT * eedeteadays  FY ™ L | -
REM BLE RVS OFF GRM-RVE OFF YEL=-RVE OFF LBL-=-RVS OFF
PRINT*E @ ¢ ® B - na ¢ m a3 t L
REM BLE RVS OFF GRM-RVE OFF YEL-RVS OFF LBL-RVS OFF
PRINT"E @It |W Hd i = [ IR - R
REM BLE RVS OFF GRMN-RVS OFF YEL-RVE OFF LBL=-RVE OFF
FRINT*® ®@I* |W a1 m ns i " QA v | W

RE™ LED BLE=-RVE OFF=LRD LRD YEL=RVE OFF-LRD LRD GRM-RVE
OFF-LRD LRD LMT-

REM-RYS OFF -LRD

FRINT® OE—a0e O I - S O il
REM BLE RVYE OFF GRE2-RYE OFF LOGM=-AWVE OFF CYN=-RVE
FRIMT*E @I W wd | N g | = (%]
FEM BLE RBVE OFF GR2=RWVES OFF LGM=AWS OFF CYMN=RVE
PRINT'm a1 ® =l 1= == ed
REM BLE BVS OFF GRE-RVS OFF LGM-RWS OFF CYMN-RVS
FRINT'E @I W =a | N = - [%- |
FEM LHT

PRINT N == = — — — — —— —

REM sassssss PLAY MUSIC sessadnn
REM #ssdssd PLATS #d0bssddssaEn
FORL=BTO 14

Fil=s33iF2e3IF3e33ITin 481 T2= |48 T3 140
IFLsBTHEM |= | 1U2s2 1U3e3IF o 1 TIF2miTIFI= T TIn 137 ENeBD I DnZd
IFW= I THERU I =] (U2 w2 i U333t EMe SR Dn2d

e 2 THEMU | wd 1 U2 =S I U3nEiF I | TITI= |21 TI= 139 EN=TAI0=E0

IFLe3THEMI I T U2eg i U3 iF2w ] FIF3s |71 TE2e 9B TEw |1ODEMN=SG I0uGR

IFWesd THEM I s T 1UZ2eBIU3=gIiEN= IR I0=ERI TI= 9@ TZ= 190 TI= 1 98

IF=STHENY =3 U= |BtUI= ] JITEeS1 T3=RIF2e |FIF3=]lTIF 1=l TIEMN=8EiD=58

IFLsETHEMU =81 U2= @ tU3n | 1 1T2a81 TIwGiEN= 12301 0n3D
IFa 7 THEMU I = L2 U= | 2EU3= 131 TI= @i TE=1RET3= 1S tEN=4B 1= 108
IFLeBTHEMU In 12 tU2s |2 EU3n 13 TIm IS tEN=SI 0= 100
IFeS THEMU I = L4 EU2e | SEU3n 16! TImGi TE=St TI= |StEN=48 (D=7
IFW= |ATHEMNU = 14 U2 1S IU3n IGIEN=S3 0= 108
IFLW= ] I THEMU = | SEU2= IBIUI= I TiTI=Si TE=IRIEN=SAi D=2
IFW= | 2THEMU = 1 9:U2= |@EL3= | TIEN=S@ D=2
IFL= ] 3THEML | sZ@ i UZsB l IUIsE2IFIw | TIFE= ITIFIn i 7IEMNEEI0On @
IFls J4THEMNU 1 = 2@ 1UZ=2 1 I1UI=ZZ I ENs 7S iD= 18
FORM= | TOEMN
IFHEU] M} =sATHENZSS
POEEW] @ POKEW] FLIPOKEH] (HEW] M} EPORELL LALLM} POREATL ,TL
FOKEZBaD ., 14
[FHIUZ . Hy=BTHENS A8
POREWZ B! POKEW2 ,F2IPOKEHZ ,HCUZ M} I POKELE L (L2 N} IPOKEA2 , T2
POKEZB41.14
IFH{U3 ,N}=BTHEMNES]
POKEWZ . R POKELS .FIIPOKEHI  HOUI M) tPOKELI LU, NI tPOKEAT . T3
FOKEZR42 . 14 iFOREZ243, 14
FORM=ITODtIHEXTH
FORI=ATOI! POKE2D40+] , 1S IMEXT]
MEMTH . W
GOTOEE3
JINGLE BELLS
REM snsswns VOICE | anndissdadnns 4
OATARE .BE .BE.R
DATABE .BE ,BE . R
OATABRE .D7 ,0E . AE

DATABE R .R . R

DATACT .CT ;C7 ;CT
DATALCT .BE .BE .BE
DATABRE . AE . AE .BE . AE.R,D7 R
DATABE .BE .BE R
DATABE .BE .BE .R
DATABE .07 .66 .AG
DATABE R ,R R

DATACT ,CT.C7 .C7
DATACT . BE .BE .BE
DATARDT .07 .C7 . A6, GE . X

FEM ssssdss VOICE 2 sedndundmes 5

DATABS . B% 8% R
DATABS :BS .83 R
OATABS . D6 . G3 . AS
OATABS R, B, R
DATACE ,CE .CB ,CE&
DATACE .BS .BS.8%
DATABS .AS AT B3 ,A5,.R .06, R
DATAHBES .85 .BS . R
DATAES R R .R
DATABS .DE . GS RS
DATABES ,BS . BS .BS
DATACE L& .C&.CB
DATACE B85 .83 .83
DATADE D6 .C&,AS B3 . X

REM wassws YOICE 3 wmerswrsevanin B

DATABS3.B3.63.683
DATABS B3 ,B83 .63
DATABS D4 ,G63,A3
DATABY B3 ,B3,B3
DATACS ,C4 ,C4,C4
DATACS B2 ,B83,B83
DATABT AT, A%, BT, AT .A%, 04,04
DATARS . B3 ,.B3 B3
DATABRT B3, B3, B3
DATABT D4 , 03, A3
DATABZ B3 ,B3,B3
DATACS ,C4,C4,C4
ODAaTACS . B2 . B3B3

DATADS D4 ,C4 A3 63,63 ,63,03 .

REM awwwd LITTLE HUSH S0NG

REM sssssd YOICE 1 & Exedsdnsdnes?

OATAES . .R.DS R R
DATACS R ,R .05 .R.R
DATAES .R .GS5 A5 . BT
DATACE R, AS 6% .R . F%
DATAES R /0% K R
DATACS R A .DS . R.R
DATRES .FS ,.GS,AS R, F3
DATAGS R R .R.R.R
DATACE R ,ES.A%S R ,.GS
DATAFHES R R, G5 ,R R
DATACE R ,ES,AS R .G3
DATAFWS .ES.FES . 0% . R.R
DATAES ;R ;R .D3 ;R R
DATACS R R .05 R R
DATAES R, 035,43 R, B3
DATACE - H

REM sdwsdss VOICE 3 sessdesdans

DATACYA R ,G3,B83.R . G3
DATAAZ R ,G2,B3.R.G3
DATACS R B .F4 R .R
DATAES R R, B3 ,.R R
DATACA R .G3.B3.R.G3
DATAAS R ,.B . F3A . R R
DATACS B R, F3,.R.R
DATACS B ,D4,.C4 R ,.B3
DATAAZ R R ,C4 R R
DATADS B ,C4, B3, R,53
DATAATR R .7, C4 R R
DATADS R ,R,B3,A3,B3
DATACE R 63 ,B3.R .03
DATACS R 63,83 R ,03
DATACY R R ,Fd R .R
OATACS ¥

REM ssass THE BAND PLAYS ON ssxww
HEM wmaaa YOICE | wewdesdnindgws 3

DATAFE .AG .FE
DATARER . A6 . E6
DATAHDE . &E DE
DATACE .06 .F&
OATHRES B, R

DA TAaANE ] B
DATAANE R R
DATAR .R.FE

DATAER .GE .EE
DATADE . CB D8
DATAEE .06 . EB
DATADE ,CE .08
DATAAG R R

OATARE R R

]




ODATAAE /B
DATAAS ,DE .E&
DATAFE ,FE ,FB
DATAEE .EE .EG
DATADRE . O8E  O8E
DATADE R .06
DATAODE . DE .DE
DATADE , GE . AB
DATAANG R R
DATAR R .DE
DATADE .CREG D6
DATAFE .EB .DE
DATACE 08 .EES
DATAFE ,GE ,AB
DATADE R .R
DATAREE R R
OATAFE X

REM ddddsdian

YOICE F seasesseax |

DATAFS . Fa . Fa
DATACS ,F4 ,F4
DATAF3 Fa ,Fd4
DATACS .Fa .Fa
DATAGS ,ANG ,ANS
DATACT  Awd ,AmHd
OATAGS AN , AN
DATACTE . AWd  AWd
DATAGS , ANYG , ANS
DATACE ,ANS AN
DATAGSE ,AND ,ANS
DATACT AN , AN
DATAF3 ,Fa .Fd
DATACE ,F4,F4
OATAF2,F4,F4
DATACE ,Fd ,.Fa
DATAF3 ,F4 ,F4
DATAGSE AWG ,ANg
DATAAZ .CS.CS
DATAARE ARG AR
DATAAT . CS.CS
DATADSE .CS.CS
DATAGS ARG . ANY
DAaTAGE .R,.R
DATAARD ARG , AN
OATABI G2 .63
DATACS ,Ad  Ad
DATAAZ,CS,CS
DATAGS B4 B4
DATACE ,ANS AN
DATAF 2, A4 A4
DATAFE X

REM sssssuss

VOICE 3 sessskesswdwll

DATAR ,Ca . C4
DATAR . C4.Cd
DATAR .Ca .C4
OATAR ,C4 .Ca
DATAR ,C4 .C4
DATAR L4 ,C4
DA TAR , Ca,C4
DATAR ,C4a ,C4
OATAR ,C4 ,C4
DATAR ,C4,C4
DATAR .C4 ,Ca
DATAR .Cd ,C4
DATAR . Ca ,C4
DATAR ,Ca ,C4
DATAR . C4 ,C4
DATAR . C4 ,C4
DATAR ,C4 ,C4
DATAR . C4 ,C4
DATAR .C4 .C4
DATAR . Cd ,Ca
DATAR ,Fld Fnd
DATAR . Cd ,FHd
OATAR AN AW
DATAR .F4 ,Fa
DATAR .F4 ,F4
DATAR F4 ,F4
DATAR ,F4 ,F4
DATAR . F4 ,F4
DATAR F4 ,F4

program listing

DATAR .C4 .C4

ODATAR ,Cq .C4 .4

REM #xssss SLEEP, SLEEF ®ssddkanki
REM #dddés VOICE | ddddidddsddds ]l
DATRES .ES ES .55 65,69

DATAFS . F3 ,FS,.03,.R,R.ES ES . ES
DATAGS 63,05 . FeS ES DS
DATADRS R ,.F3 .E3.F3,E3
DATAGS 0% .05 ,.FS.ES.FS
DATADS R ,.R . ES.CS.ES
DATAGS 0% .05 ,F3 ,E5S,DS

DATACS

BEM sxssss VOICE 2 sssxtscsddssn]l
OATAC3.A.R.E3 R B .03 R .R
DATAGI.R.R,C3 . R.R.E3.R.A

DATAD3 E3 ,FH3 ,G3:R,R;C3,R.R
DATAEZ.R.R.D3.R.R.G3.A.R

DATALCI R,RE3R;R.D3,063,F3,E3.X
BEM adssese THE DAMCIMNG BEAR dkaid
HEM sssees VOICE | sedssdsessdnsld
DATAR , G363

OATAR . GS .65

DATAR G5, G5

OATAR R R

DATAHR . GS .69

DATAR G5 .63

DATAR .G .65

OATAR B R

DATAR .55 .65

oDATAR G5 .03

DATAR ,FS ,CE

DATACE B R

DATAR G5, 05

DATAR G5 .65

DATAR G5 G5

DATAGS

REM aassxx YOICE 2 swwdasmwdewa ]S
DATAR .ES .ES

DATAR ;ES .ES

DATAR FS . FS

DATAR R, R

DATAR .ES .ES

OATAR .ES . ES

DATAR .FS,F3

oaTAR B R

ODATAR ES  ES

OATAR .ES ,ES

DATAR .F4 .C4

DATAFMS R R

oAaTAR .ES . ES

ODATAR .FS . FS

DATAR .ES ,ES

DATRES .«

BEM ksskesds VOICE 3 sasssedsdnlE
DATACY R R

OATAAS R . B

OATABA R R

DATAG3 A3 B2

oATACYS AR

DATAARZ ;R :R

DATABRI R . R

DATAGS A3, B3

DATACS R . R

DATAAKI R .R

DATAAS AR

OATAGHD B R

OATAAS R R

OATADS R, R

DATACS =

REM #ax THROUGH THE WOODE xssxxx
BREM kidds VOICE 3 dddkkesdiienl?
DATAGZ R, C3,R,E3,R,.G3,F3

DATAEZ .R.C3R.C3.R

DATADI  F3.E3.D3.C3
oATAB2 R, G2 R 02 .R
bATAC2 R ,.E3.D3.C3.8B8
DATAMRE R .FE.R .AZ

DATAGE .R.C3 .R.BE

DATACE

REM #ss%x VOICE 8 ssaxkpednesss |8
DATAGS ., C4 R ,E4 R .04 F4
DATARES R, C4 R ,C4 .,/

Sag
533
=534
S35
336
537
538
538
S48
41
sa2
543
s44
sas
S48
347
S48
349
aS38
331
532
333
534
1= 1]
-1

DATADY .F4 ,E4 .04 ,Cq

DATABZ .R.G2.R.G3.R
DATACA R ,E4.D4,C49 .83
DATAASI R, F3 . R,.A3

DATAGE R ,C4 R, B3

DATACS . K

REM wwddk VOICE 1 dheashewdshnss 13
DATAGS R ,C3 .,R,ES.R,G3,F3
DATAES .R .C5.R.C3.R
DATADS .F3 .ES .05 ,C5
DATABRS R G4 R, G4 R
DATACS R .ES .05 .C3 .84
ODATAAYG R Fd4 ,R A4

DATAGY R .CS R B4

DATACS . K

REM assww PIPERE ARE COMING #xt&s
REM atsne VOICE 1 szexetdsseeddns2d
DATAGS R R .R . F5 ,ES,D3.C3

DATAGS ;R R R .F5,ES,D5.C3

OATAES .F3,063.R.F3.R.ES.R
DATADS R G5 R .ES3,C5,.R

DATAGS R R ,R.F3,ES,D3,.C3

DATAGS ;R .R.R.F5.E5,03.C3

DATAES .FS5 .65 .R.F5.R,ES.R

DATADS ;R .63 R ,C3.R,R ;R ;K

REM axwass VOICE 2 FREREERTEARRAET |
DATAGS .R.R R R .
DATAGI .R .

"

-

-

DATAGS R,

r

-

3
]
H
"
"
R

DATAGI ;R R ;R .
FREM seewes VO
DATAC2 .R.R.R.,
DATACE R R R
OATACEZ .R.R.R
OATACE .R.R.R
OATACZ .R.R R
OATAC2 .R.R.R

AR

SRR

- ¥
AERRRBREEERRDD

"

L

"

a

Lo

a

"

#

DATACE R
DATACZ R

L

&

R
R
R
R
R
R
L
R
E
L
L]
R
]
R
R
R
R

D BN DR ILITDDITID DD

TR IRNTAD DTN =TT DIDD
T3 IIDDDDS«+TIDDTADIDDD

-

"

READY .




RN RN N
| (TR
i_Software O )
ONUNONONUNON o

An electrifying game written in EXTENDED

BASIC by Barry Johns.

If you like to be driven
crazy by the sort of game
that teases you to have
one more try to better
your score then this is for
you, but if your idea of
bliss is eight straight
hours of beauty sleep
then say goodnight now.

This is an infuriatingly
simple game based on the
fascination that light
bulbs seem to hold for our
lepidopteran friends,
moths to vyou. In this
game you take the part of
the light bulb for which
the touch of a moth
means ‘Lights Qut’.
However, these must be
longlife bulbs because
you've been granted five
chances.

Standard joysticks are
used so don't forget to
release the ALPHA LOCK
key and if you're forced
into a tight corner a press
of the FIRE button will
switch out your bulb so
the moths pass harmless-
Iy owver you. Mote that this
may fuse the bulb so use
it sparingly.

You move around a
grid which changes colour
as you progress and when
all the grid is coloured cor-
rectly a fresh grid ap-
pears. The program runs
in extended BASIC and
REM statements may be
omitted when keying in as
none are referenced by
GOSUB's etc.

Conversion to other
is not

machines

practical due to the fact
that the game relies heavi-
Iy on sprite movement and
anyone who has &

Line
100-150
160-190

200-570
200-260
270-300
310-340
350-390
400-430
440-470

480-520
530-560
570

580-620

630-670
680-710

720-780
790-850
860-910

820-1110
920-980
990-1060
1070-1110
1120-1210
1220-1320
1330-1440

machine with sprite
capability would be better
advised to study the "How
It Runs’ section and then
write their own routines
to cover each section.

really

Effect

Initialisation and subroutines for in-
tial game

Subroutines to reset variables for
further games

Main move routine consisting of:
Off switch for light bulb

Accept light bulb movement input
First test for collision with moths
Restrict light bulb to limits of grid
Move image of light to next square
Second test for collision with
moths

Colour squares as light moves
Third test for collision with moths
Return to start of main routine
Initialisation subroutine to redefine
characters

Subroutine for colours in game
Subroutine to reset at start of fresh
game

Subroutine to produce fresh grid
Subroutine to place sprites on grid
Subroutine to move and accelerate
sprites

End of routine consisting of:

Clear screen and print score

Hall of Fame routine

Another game? routine

Title screen routine

Instruction page

Music subroutines and data




AB Current (ouch) position of light Indicates sprite collision

bulb sC Score from that particular grid
A1,B1 Light bulb movement indicated - Present speed of moths

by joystick SW Counter for number of times

DIR Value to alter moths’ flight from lightswitch used
horizontal to vertical TOT Total points accumulated in that
L Indicates number of lives lost game
H[xrhléig{xl, Variables used in Hall of Fame VW, X.Y.2 Counters for loops
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Hardware
Factfile

This extended FACTFILE gives all the
specifications of home computers on the

market with summaries gleaned from PCT
hardware reviews.

FACTFILE PRICE INDEX
MICROS UNDER £500 (prices given in chart are

recommended retail. For average selli rices ' .
m see under mac hine) . £300

more than
Advance 86

£200-300

Amstrad Amstrad
(Green Monitor) {Colour Monitor)
£100-200
Atari 800 XL Commodore 64 BBC Model B
Commodore
Atmos Plus 4 Einstein

less than £100

: CGL/Sord M5 Enterprise 128K Sinclair QL
Agquarius

. : Commeodore 16 5 ; id
Atari B0O0OXL pectravideo Spectravideo
' ar i SV318 5\,."323
Dragon 32
Spectrum 18K

Electron ’

Enterprise 64K

Spectrum 48K
| VIC 20
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ADVANCE 86A

W H Smith & Son Ltd
Strand House

10 New Fetter Lane
London EC4A 1AD

STANDARD PACKAGE

Mamory Size (RAM) 128K
‘Screen Size 25 fines of 8O characters
Expansion Sockets IBM compatible card slots = 3, RS232,
analogue input
Tape Included? Mo
Usable Domastic TV? Yas
Size of ROM 24K
R.R.P. £399
Average Price £358

 As a home computer, it is somewhat expensive for what it offers.

ures include & good keyboard, very large RAM, clear screen

display, no RAM lost to sereen mamory, inbullt BASIC. Perhaps its

biggest plus peint is that it can be easily and relatively cheaply

mﬂnﬂ to a fully fledged business machine, the B6B. Very little
are thoughl

AMSTRAD CPC464

Amstrad Consumer Electronics
Brentwood House
169 Kings Road
Brentwood

Essex CM14 4EF

STANDARD PACKAGE

Memaory Size (RAM)
Screen Size
Expansion Sockets

Tape Included? Yes

Monitor Included? Yas — graen or colour

Size of ROM 32K

R.A.P. £299. £329 (extra with disk drives]
Average Price £E2359.E£349

Complate system of computer, cassette deck and monitor,
raprasenting axcellent value. Disk drives available. Good keyboard
but difficult BASIC a version of Microsoft, and fiddly screen
gchitor

byists. Wall supported by software houses; games and utilities in-
cluding word processing programs available.
Walcome tape and programming instructions in package. An ax-
callant manual is available from Amsoft for £20.

ATARI 600 XL

Atari Corp. U.K.
Atari Hse
Railway Terrace
Slough

Bucks.

STANDARD PACKAGE

16K
24 lines of 40 characters
Sarial output, BUS connactor

Memory Size (RAM)
Screen Size
Expansion Sockets

Tape Included? No
Display Unit Included? o

Size of ROM 20K
R.R.P. £99.98
Avaerage Price £99.899

Atari have now stopped production of this model, although units
are still available — look out for store price reductions.

Good keyboard and many improvements over earlier Atari
models make it a worthy competitor to the Electron and Spec-
trum. Excellent graphics maka it good value for money for anyoneg
particularly interested in this area.

Minus points are that an Atari cassette deck is required and
loading is erratic. Most software available is American and expen-
sive. Disk drives and wide range of peripherals such as expansion
packs, light pens, touch pads and printers available.

Atari Corp. U.K.

Atari Hse :

Railway Terrace

Slough

Bucks.

STANDARD PACKAGE o

Memory Size (RAM) BaK : = 3
Scraen Size 24 lines of 40 charactars
Expansion Sockets Serial ouput, BUS connector
Tape Included? No .

Display Unit Included? Mo

Size of ROM 20K

R.R.P. £129.99

Avarage Prica E129.99

ATARI 800 XL

Identical to B00XL except for axtra 48K RAM.

LY

BaK
25 lines of 20,40 or BOcharacters
Cantronics Parallel printer port

Of interast to all home usars, beginners and serious hob-

User Guide,
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ATMOS

Oric Products Int.
Cowarth Mansion
Cowarth Park
London Road
Sunninghill
Ascot SLE 75E

STANDARD PACKAGE
Memory Size (RAM)

4BK

Screen Size 25 lines of 40 characters

Expansion Sockets Centronics printer and Oric expansion
conmection

Tape Included? Mo

Usable Damestic TV? Yas

Size of ROM 16K

R.A.P. E189.95

Average Price £189.95

A great improvement over the Oric 1 in terms of ‘real’ keyboard,
new ROM minus Oric’s bugs and extra commands added, Stan-
dard Microsoft BASIC, good colour and resolution.

Major drawback is lack of software, since few companies are
supporting it. Disk drives, printers and other peripherals available
but may take some finding!

BBC MICROCOMPUTER

Acorn Computers Ltd
Fulbourn Road
Cherry Hinton
Cambridge CB1 4JN

STANDARD PACKAGE

Mamory Size (RAM 32K

Scroen Size 32 lings of B0 characters

Expansion Sockets Serial and parallel output, analogue
input, printer BUS conngction

Tape Included? Mo

Usable Domestic TV b

Sizre of ROM 32K

R.A.P E388

Avarage Price £339

A waell proven machine with over 200,000 units sold in the
U.K.alone. Top of the hema computing machines due to its almost
limitless expandability to cover any application from games to
small business usage.

Excellent operating system and BASIC language employing
proceduras. Good keyboard with user-definable function keys.
Comprehansiva software and firmware base covering games,
education, utilities and business packages. Peripherals available
from wide range of manufacturers leading to great choice of
printers, disk drives etc. Can be expanded with second processor
and hard disk system,

Usar manual is a litthe confusing but there is a wealth of
printed matter available. A Welcome tape is included in the price

AQUARIUS

Radofin
Hyde House
Colindale
London NW3

STANDARD PACKAGE

Memory Size (RAM) 4K
Screen Size 24 jines of 40 characters

Expansion Sockets Yes
Tape Included? Mo
Usabde Domastic TV Yas
Size of ROM BK
A.R.P £G4
Average Price £48.96

Cheap but extremely limited in terms of parformance, software
and paripharals. May be a cheap buy for someone whe wants to
‘see’ @ computer but not for anyone with a real interest in the sub-
ject or who wants good games.

CGL M5

CGL
Computer Games Ltd,
CGL House,
Goldings Hill
Loughton,

Essex.

STANDARD PACKAGE

Memaory Size IRAM) 20K

Screen Size 24 lines of 40 characters
Expansion Sockets Parallal

Tape Included? MNo

Usable Damestic TV? a5

Size of ROM a8

R.R.P. £1458 .85

Average Price £149.95

A low selling micro with consequent poor support base. Rubber
keyboard, not suitable for beginners unless they are vary keen.
Standard Microsoft BASIC, graphics and sound give tha Spectrum
a run for its money. For the same price, one could buy a CBM16
which has a real keyboard, superb graphics and comprehensive
software and peripheral support fram all major manufacturars.




COMMODORE VIC20

Commodore Business
Machines (UK) Ltd

1 Hunters Road
Corby

Hantw#

N

STANDARD PACKAGE
Memary Size (RAM)

1.8
23 lines of 22 characters

Screan Size

Expansion Sockets BUS connection, Disc, Printer, Sarial
output, joystick

Tape Included? CH]

Usable Domestic TV? Yos

Sizre of ROM 20K

R.R.P. £149.99

Average Price £100

Though superseded by the new CBM16, Commodore ara still
making the VIC and will continue to support it with software and
paripherals. 7

The starter pack, consisting of computer and tape deck,
represents good value for the interested hobbyist though serious
users should consider its big brother the CBME4 or onle of the new
machines. Look out for bargains, as stores lower prices in the run
up to Christmas. Software support is dying out as more com-
panies turn to the other Commodore machines.

COMMODORE 64

Commaodore Business
Machines (UK} Ltd
1 Hunters Road
Corby

Hants

STANDARD PACKAGE

Memory Size (RAM)
Screen Size
Expansion Sockets

B4K
25 lines of 40 characters
BUS, Serial, Video

Tape Included? o
Usable Domastic TV? Yag
Size of ROM 20K
R.R.P. £229
Average Price E188

Salas of this micro represented 34 % of all home computers sold in
the UK. in tha first half of this year (Gallup survay), 50 it anjoys an
enormous support base among manufacturers and home com-
puter enthusiasts.

One of the most versatile of the home computers, the
CBME4 is renowned for its graphics and sound, but these func-
tions are not easy to use and require extensive use of the PEEK
and POKE commands. Primarily a programmer’s machine, the
very extensive range of cheap and excellent games and utility
software make it 8 game player's dream. “

Supplied documentation leaves much to be desired but this 15
to be balanced against the extensive library of good books
available. WNo problems with add-ons either although
Commodore’s own tape decks, disk drives and printers are
necessary but these are cheaper than most other manufacturers’
anyway.

COMMODORE 16

Commodore Business
Machines (UK} Ltd
1 Hunters Road

STANDARD PACKAGE

Memory Size [RAM) 16K

Screen Size 25 lines of 40 charactars
Expansion Sockets CBM Serial BUS

Tape Included? Yas

Usable Domestic TV? Yas

Size of ROM 32K

R.R.P. £128.98

Average Price Available September "84

It is Commaodore’s intention to replace the VIC 20 with this micro.
Will be sold in 8 complete starter pack including tape deck. It is
designed with today's first user in mind and has an advanced
BASIC received favourably by software houses and educa-
tionalists. Has a unique help key which highlights errors in lines of
programming right down to individual instructions.

COMMODORE PLUS 4

Commeodore Business
Machines (UK) Ltd mmm _

1 Hunters Road

E T
.
A

STANDARD PACKAGE

Still aimed at the home market, Commaodore’s new machine has
built in practical software, operated at the touch of a button. The
four integral programs are those most commonly used for profes-
sional applications — word processing, database, spreadsheat
and business graphics but with only 64 K of RAM, it doas not hope
to compete in the business market. Still, a machine to be con-
siderad by the serious home user who wants to usa it for produc-
tive applications.

The omissions in the documentation for the earlier Com-
modore machines have been rectified. Usual Commodore soft-
ware and peripherals support.
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DRAGOMN 32

Eurchard Communications

Dr. Maranon

No 2 Sodiex Caceres .
Spain

STANDARD PACKAGE

Memory Size (RAM) 32K

Screen Size 16 lines of 32 characters
Expansion Sockets Yes

Digplay Unit Included? Mo

Usable Demastic TV? Yas

Size of ROM 16K

R.R.P. nong available

Average Price £60

A micro whosa parent company have had many problems this
yoar. However, all that has been sorted out and the Dragons (32K
and 64 K) are back in business.

Nevar wvery popular, software and peripheral support is
limited although disk drives and printers are available. Some good
educational software.

Powarful procassor (but limited screen display: no lowear case
letters) make it a bargain at the cheaper prices which ware to be
found earlier in the year (E60).

ELECTRON

Acorn Computers Ltd
Fulbourn Road
Cherry Hinton
Cambridge CB1 4JN

STANDARD PACKAGE

Memory Size (RAM] J2K

Screen Size 32 lines of BO characters imax)
Expansion Sockels BUS connection

Tape Included? [

Usable Domestic TVY Yas

Size of ROM A

R.R.P. £199

Average Price E£188

Acorn's budget priced machine is lacking many of the featuras of
the BBC. Notable amongst these are interfaces; none are found on
the Electron making expansion difficuli. Also one of the graphics
modes is missing, making the graphics far inferior to the BBC.
QOperation of tha processor is much slower and the BASIC is dif
ferent.

Still, as a cheaper alternative to the BBC for someona not 100
serious about computing — there is an excellent supply of aduca-
tional and games software — this might be the micro to buy.

EINSTEIN

Tatung UK Ltd.
Stafford Park 10
Telford
Shropshire

TF3 3AB.

.

STANDARD PACKAGE

Memory Size (RAM G4K

Scrden Size 24 lines of 40 characters

!'l.:l._l"l'-:l:":\-.:lr K3is ?.j: 9|:-|_' analogue Centroncs
A £

Tape Inchuded ? Disk Drive

Usable Domestic TV Yas

size of ROM BK

A.AP 433

Avarage Price nat availabhs

A computer for the serious home hobbyist with built in disk drive
and very good, powerful BASIC. It overcomes hardware limita-
tions of the graphic facility by good softwara drivers. Prasenthy lit-
tle software support though it is such a new machine that this
may be rectified. Excellent documentation is provided.

ENTERPRISE 64

Enterprise Computers Ltd,
31-37 Hoxton Street,
London N1 6 N.J,

STANDARD PACKAGE
Memory Size (RAM)

64K, 128K

Screan Size 84 lines of 56 characters

Expansion Sockets BUS (64 way) ROM Socket
AS423 Centronics monitor

Tape Included? Mo

Usable Domestic TV? Yos

Size of ROM =

R.R.P. E199, £259

Average Price Mot avallable

Ag yet ‘unseen’ since its announcement last April, launch dates
have besn postponed again and again. Latest news is for
availability in October but wait and saal




MSX FAMILY
First group of computers conferming to a standard making soft-
ware and add-ons compatible across the range. Tramendous soft-
wara support promised for when machines bacome available. All
I'l"ll¢hlnﬂli share the same commen roots but vary in their final
farm. Prices will reflect these differences.

SINCLAIR QL

Sinclair Research,
Stanhope Road
Camberley GU15 3PS

STANDARD PACKAGE

Memory Size (RAM)
Screen Size
Expansion Sockets
Tape Includad?

128K
32 lines of 84 characters imax)
RE232 ports x 2
Yas, Microdrives

Usable Domeastic Tw? Yag
Size of ROM 32K
R.R.P

£399 (mail order anly)
Average Price £399 : i

Marketed for the serious home hobbyist with very advanced
BASIC, extremely powerful 18 bit processor, the highest resolu-
tion graphics of any home micro and built-in microdrives. Supplied
with four axcallamt wtility programs, it is probably the best
machine available for the serious machine code enthusiast. No ar-
cade games as yet. Alternative operating system by GST
availabla.

SINCLAIR ZX SPECTRUM

Sinclair Research,
Stanhope Road
Camberley, GU15 3PS

STANDARD PACKAGE

16K, 4BK
24 lines of 32 characters
ROM packs, Bus connector,
joystick, socket

Memory Size
Screan Size
Expansion Sockets

Tape Included?

Usable Domestic TV? Yes
Size of ROM 16K
R.R.P. £99.95, £129.95

Average Price £99.96. £129.96

Launched as Sinclair's answer to the BBC Micro, the Spectrum
has had pheanomaenal success in the U.K. and is still selling well.

It could nevar be a serious competitor to Acorn’'s micro but
for its price the 48K Spectrum offers some excellent features
such as large memory, built in speaker, reasonable graphics and a
fast and reliable cassette interface.

It has the largest software base of any of the home micros
and there are some excellent cheap programs around. This sup-
port is continued and is also evident in the large number of
peripheral devices available. The microdrives provide a cheap
mass storage medium. If games are your interest, look no furtherl

SPECTRAVIDEO SV-318 and 328

CK Supplies,
Unit 5 Norside.
Oldmixon Cres, -
Weston-Super-Mare,
= aa® o
o ﬁ-ﬂ”ﬁ;::;
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pa
STANDARD PACKAGE
318 328

Memory Size 32K 80K b
Screen Size 40 lines of 24 char. Egmﬁ A
Expansion Sockats ; ;
Tape Included? Mo N
Usable Domestic TV? Mo iNo
Size of ROM 32K 32K
AL.R.P. E226 - E£308 i
Awvarage Price £228 £306 gt

Reviewed earliar this year, PCT's hardware reviewer drew the
following conclusions on the Spectravideo: ’ '-
“Taking an overall view this is an excellant system at a reasonable
price. only flaw | could find was the keyboard, which in any
case is @ matter of personal taste. Providing software houses get
busy in producing programs for it, | feel the Spectravideo has a
bright future."

Well software houses are not showing much interest and
there are few add-ons in the pipeline. 4
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CLASSIFIED DEPT. (PCT) A.S.P. Ltd., 1 Golden
Square, London W1.

CLASSIFIED RATES — 40p private per word. Semi|
display £9 per single column centimetre. Series
rates on application. Please note that all classified
adverlisements under £20 must be prepaid. All
cheques or postal orders to be made payable to
A.5.P. Ltd., (P.H.)

Telephone Becki 01-437 0699
EN -

EDUCATIONAL PROGRAMS
LIBRARIES and computer books al discount
prices. SAE for lists. S a1

compuler. Pastell (PCT
Road, Bilston, W. Mid. W14 8

SOFTWARE
GAMES

LOOK! Any program for any micno
at 20% discount. Also the only tape

BUSINESS AND GAMES FOR
MOST COMPUTERS

Commodare 84, VIC 20, BBC Atari,
Dragon, Spectrum. MZT00, ZXE1
Mew relpases for CBM 64, Spectrum
BBC, Atari, Dragon, Spegtrum
MZTDD, ZXA1

Mew releases for CBM 84, Spectrum,
BEC. Evary 2 weeks — just send SAE
and we gand you a now list avery 2
ks

Altai C10 date cassaties 40p each. 5

C15 data cassettes K2.40 5%, floppy
discs Dvsided — DL density. £2.30 each

Ihird pary cassefie software
Over 100 programs, games &
ulisties, including 16 with 5 Star
Reviews, Disk Programs include 40

colymn gisplay
(MAIL ORDER ONLY)

For large catalogue, please send a
arge 5AE. o Stainless Software,
10 Alstone Road, Stockport,
Cheshire SK4 5AH.

stating micro, 1o Ham

GUS 6HO. We've got the lot

Software
Library, Ham Lane, Elstead, Surrey

LYNX
SOFTWARE LIBRARY

STAINLESS SOFTWARE chanaa  chub =necs 2
COMPUTER for the TI99/4A only loday's TOP 20, (Speotrum. Gorn m
sGFTWAHE: The longest established supplier of mogore). Membership free. Write

COURSES AVAILABLE

Stay Friday to Sunday in one of Wor g=
asiershires fingst Hotels and AP
Basic” on Commadore B4's. All rooms
have bath, colowur TV, gic. 14 hours of
nstruction from a qualifed echurer
maximum of 20 people on each
course, 10 computers
Write Tor brochure bo
Gainsbarough House Hotsl
Bewdley Hill, Kiddermingier
Telephone: 0562 754041

or & for £10 Membership £6. 2 weeks hire
TEXAS PRAEEANIIN  cLuBS |
ST. OLAF'S ROAD, STRATTON, | SUPER SOFTWARE SAVERS Les Wilson (C) 100 Blenheim
NR. BUDE, CORNWALL EX23 9AF — WAE NOW Walk, Corby, Northants, J
Tel: (0288) 4179 w RI-SKI 380 199 ATARL: international Club
= HOT-WELLY 285 1,99 Order only. Yo 1 have
« NUCLEAR-PODS 423 188 famous cassettes for £6 maxi
L+ MAGGDT-MUNCH  3.90 199 DFst‘!E“"f "’JMDS ; Sous-les-Vignes, CH-1264
* Gﬁgl;w:}_ar ggg 1.99 - are Library Cheserev, Switzerland
I e -1 95 299 ver 150 tlles. 2 weeks hire £1 :
ﬂHﬂ?zE -f?E?r'TIT:T;ﬁimszbrf'J’u 2 JoRPEDO 450 299 ~ Membership £5. Stamp for i
ouse Qrg 2ASINe | _ww BIRI- Kﬁmg'! 4 o8
coverage of bank accounts, credil Upio selnci anmefﬁua; n- Les Wllmn (0). 100 Hltnhum FOR SALE
cards, HP, etc. Inbuill accuracy IEm' 'n-!Tmmh‘ e (e oo Bk Corby, Nerthents. LT A
-} * SiC 1 LT, X Iy 4 COm-
check Lf ITCE;,? rasr&é:& El::lr any For :I'Il ﬂ:r:ﬁ:&i?rieﬁrg:‘sfé 'U?al.‘s.‘:i . .T' 2020 A BE o
enod. Availlable for 4 VIC catalogue. Chegued or POs 10 =
gr_u BEC El‘ Eleciran. €8 .45 FREE Micro-Byle Software, 11 Saint Marys GDMMGDORE 64
s ra B TREEla kSt Ave., Purley, Reading, Berks RGE 8. Snllw-u Library
FREEFOST, Windmill Hill, Brixham 4

TQ5 9B8R. Tel: 0BO 45 55532

AMSTRAD &
SHARP

Utility, business, education
and games programs by re-
turn of post.

SAE for catalogue (state
machine)

DCS (PCT). 36 South Parade,
Bramhall, Stockpert SKT 3BJ.

@ns:wm
COMPUTER SOFTWARE
Oric Atmos/Oric 1 Owners

Are you looking for software,
send SAE for titles available
“Orikaven”, Compuler Software,

37 Fuanock Terrace, Ililn*': Lynm,
Morfolk PE30 5QT.

* CBM 64 *

Alphabet 64 — Educational game for

use with spaach synthesiner.

Blackjeck (21) — Excellant computer
card pame

£4.50 each £7.00 for both or writs for

: UTILITIES

Les Wiison (C), 100 Blenheim
Walk, Corby, Morthanis,

WD Software

Utilities for the QL
(£10 on Microdrive)

This package offers single-key load-
ing, meaning or deletom of liles
mulliple formatling of cartridges. ang
auto backup of files from one oF Mmane
cartridgss to anoihér with aplional
onar-wriding & namasakes. In addition,
& dirgctory of B0+ filés can be viewed
without seréen owerllow, NB: a VERIFY
PrROGRaMm IS unnecossary — QDOS does
ihis  automatically. Mow includes
dirgcior prinfoul and “gprint” to pring
any or all files on a carridge wih
optional dated titles. Owners of the
sariier package can updale by sending
QUR cartridge and 25p

AVAILABLE FROM,

WD Software (H), Hilltop,
St Mary, Jersey,
C.l.
Tel: (0534) 81392

LIBRARIES

ALL YOUR
CASSETTE NEEDS

Stonehorn Ltd., 50 Mayfield Way,
Barwell, Leicester LES 8BL

SUPER NEW W
Tify Unit 1o suif all com
II‘rH' hare

e and Comg

1 VAT f;rnw'l-"r'.: ail
"‘é Vineries, Endfield

JDG

SOFTWARE
EDUCATIONAL

puters and
are at £19.99 inc PR.-—*

SOFT

48K Spectrum.
* For Home and School Use »

Biology, Physics, Chemistry

KIL
GCE/CSE/ Q" Revision Programs

BOOKS AND
PUBLICATIONS

FREE BOOK
CATALOGUES

of independantly salacted
books on specific migros
languages, alecironics atc
Savings on purchases offered to
regular subscribars

Far FREE catalogue write to:
Dept &, Computer

& Electronics
Education, 233-243
Wimbledon Pk Rd,
London SW18 SRJ.

(siating ares of

intErasi]

Buying and selling
in the Classified
Columns of
Computing Today
brings the best
results.

01 - 437 0699

AMSTRAD/ATMOS/ORIC 1
CLUB. Hire or buy latest software.
Send SAE 26 Beechley Trive,
Cardiff CF5 35N

datails. Chegue or P.O. to
5. Fitzgerald, 179 Newlyn Close,

Branahoime,
|_ HULL HUT 4PJ.

Maths, Ceo, French ou.. - €4.95
@ach. Astronomy only £6.9:
12 Brisrlyn Awe., Birchenclifte,
| _Hudderstield. Tel: (0484) 31491
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MADE-TO-ORDER
CABLE SERVICE

Printer cables (AS232, parallal, DATA
elc.) Video leads, Computer to
Eudaoraa.da.T'.fe:c;enauoncablaa. DUPLICATION CAalNETS
assette leads, Flug adapilors, -
atc. — made o YOU EDEGHIG.&} M. G. COPIES A :Iﬂl"-ill; ﬂf Cﬂéﬂnf&ts aspe-
] A t t . e & cla 2signe or our
DrinIareOomBaTors, MER'S, Burntwood, Walsall, West F S R et o
Video rn-::_P-tcérS. Cassefte re- Midlands WST OES. Keep it dust free, tidy and
ders. ] tit "
O discounts availale, | 0543-480887 or 054368-75375 secure,
S.A.E. for details to: (24 Hours) Send S.A.E. for Colour Leaflat.
.7, Sonpun ot | | ouptcatin uatty assts s B Gan,
Tnnful'-ll. Mid. Glamoraan. printing with competitive brook Rd. West, Southampton
South Wales CF39 BNT. prices and eafficient turn- 501 OHW. Tel: (0703) 774832
Tel: (0443) 676 676 — 7 days a around. {24 hr answaring service)
weak until 8 p.m.

If you have something to sell now’s your chance! Don't turn the page — turn to usl!
Rates of charge: 40p per word per issue (minimum of 15 words).Please state classification

and post to PERSONAL COMPUTING TODAY, CLASSIFIED DEPT.,
1 GOLDEN SQUARE, LONDON W.1.

Flease place my advert in PERSOMNAL COMPUTING TODAY for. .. ... issues commancing as soon as possible.

| am enclosing my Chaque/Postal Order/ International Money Please use BLOCK CAPITALS and include post codes.
Order for: (delete as necessary) €. .. .. (Made payable to ASP. Lid)

OR Debit my Access/Barclaycard |
(Delate as necessary) l‘

Mayfair Micro’s
Oasis S/W
Crabtree Teaching P & R Comp Shop
Durrell S. P. Electronics
E. T. Productions .............. 38, 39
Intrigue Software.................... 63
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TWO HIGH POWERED GRAPHICS DEVELOPMENT
SYSTEMS FOR THE SPECTRUM 48K.

—— White Lightning 5 o complede pomes writing
system compnsang o hugh level, Forth based utility wehich in
e mulh-tosking pamies wrebing .';:r-;ur.-g«:- and a Pyl Monitor/D
Spite Generator Program. No knowledge of maching

wiuch can run independently of White Lightrursg, coan be ot
B morketed weth no restrctions whatsoever. Also, with the o Oof
ordand (OPe wErkon, Progroms can even be wrilten mn Ines concurrently using the . nterrupis. Gomes
o aff Forth gnd BASKC written wsing Mochinge Lphdning can be marketed with

255 sprwtes, each with its cwn wser defined SN o rostoctons

an be scrolled, spun, reffected, enlarped or THE MACRO ASSEMBLER This s arpuat
amoing spesd and smoothness Sontes N he Mol compreheninve aisembler yel o

con evin stretch across several screens 5o scroll e

m 48k It supbaorts Mooras

s ane easy to ochieve, Snclair’s cwn sound and Y ond a full screen ediiod, and odcupeis 18k of memany
waphecs commands such as CIRCLE, DRAW and BEEP THE MONITOR/DISASSEMBLER A3 we
g [y Supforted — L Ll mor ﬁ EgLres, Jpecire -Moc ollows up
MULTITASKING \Without doubt White 10 breckpoints in RO or RAM, has frant panel dapley
Lightrursg s rdst mngvalrve feoture & it ue of T —— Bl R JI
in effectvely run two programs at once. This THE SPRITE GENERATOR Ths s the somi
i while one program smoathily scrolls o I Sorite DesgnernEditor supplied with White Lightning
hardi the bockground, o second can animate the 16 arsd can be used to desgn up ! ]f

charociers.

SPRITE DESIGN White Lightning comes
complete wath o sepavate 20k progrom for developing
spwiles used in the main system, Mot only con pou ule

AND... LOOK OUT FOR THE

) LIGHTNING COMMODORE

SERIES
Bes

16 r""!"'-'.re"-:-"lm characher
parmes ke Asterds, Poc-Mon, Assault
[ - Spoce invaders. City Bomber, Lun ARGET,
Frogper, Centspede, Donkey Kong and many, many
move. These charooters are ready (o use o can be
enhanoed. And sprites can be saved 1o tope berween
editing sesdians befare being finally laoded nto the mam

¢ Lightning, White Lightring and

T4 o——



Trade Enguiries; ANIROG SOFTWARE
10 VICTORIA IND. PARK, VICTORIA
ROAD, DARTFORD, KENT.

(0322) 92513/8B

Mail Order: 8 HIGH STREET. HORLEY.,
SURREY 24 HOUR CREDIT SALES
HORLEY 02934 6083

Payment by: P.0. - ACCESS - VISA - 50p
POSTAGE & PACKAGING

!ﬁ o o

i ol o PO

AR

In the year 2525 A.D., time travel is
finally perfected. Scientists of the
project send you into the time void
equipped with an armed, all terrain
vehicle. Your objective is to assist
mankind in his various battles : from
the prehistoric age to the aftermath of
the final conflict. Only a successful
mISsion can assure your return.
Features include ‘Hi-Score table, two
player option, two skill levels and
continuous play facility.

Commodore 64 £7.95






