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48K SPECTRUM 

FOR ADDED REALISM 
PLAY THIS STANDING 

IN THE BATH 
Y o u ' l l p r o b a b l y stay t h e r e t i l l 
s o m e o n e pu l ls t h e p lug ! 
C o n t r o l l i n g th is nau t i ca l n i g h t m a r e is 
s t o r m y stuff , espec ia l l y w i t h o n l y first 
o f f i ce r C - D r o i d t o h e l p y o u . Is t h e o l d 
sai lor w o r t h his salt? O r is h e just a 
j onah? 
D i v e d o w n t o y o u r dea le r n o w fo r 
t he a n s w e r — bu t b e w a r n e d — th is 
g a m e w i l l send y o u o v e r b o a r d ! 

Silversoft Ltd., London House, 271/273 King Street, London W 6 9LZ 01-748 4125 
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I he Psion 
Writers 
Meet the faces behind the QL's 
bundled software. By Surya. 

Fron t l incs . 
Facts and gossip, new 
products, and all the latest info. 
T o p 20 14 
July's favouri te games, 
according to our readers. 
Fo rum 17 

Subscript ions 1M 
INPUT-OUTPUT -40 
Make friends, publicise your 
club or swop your software — 
all for free! 

H ippod rome C o m p e t i t i o n . . 6 3 
W i n a year's membership 
to one of London 's trendies! 
nightspots. 
Cover by John Storey. 

21 
Hacking Away 
All is revealed! Everything you 
wanted to know about hacking into 
Jet Set Willy. By Andrew Pennell. 

Bang Goes Your Code 
Three explosive routines to make 
your programs go like a bomb! 
By Simon Lane. 

Cry OffTheWulf 
The new Ultimate game, Sabre 
Wulf, gets the KStreatment — 
with tips, hacker's tricks and a 
full map plan. By Ross Holman 
and Dave Nicholls. 

Talking Of Toolkits 
If you're going to get serious about 
program development, you'll need 
to study the tools of the trade. 
By Peter Freebrey, 

Your chance to air your views. 
Joystick Jury 43 
This month, the Gloucester 
Comput ing C lub reviews ihc 
latest software releases. 
Graphic Definitions 5V 
Tom Baker provides a 
foo lproof way of redefining 
any graphics character. 
Rumbles 41 
Ron Smith. YS 's answer to 
Sherlock Holmes, digs ou i the 
latest software gossip. 

Paper Da la 47 
Phil Cornesgoes in search of 
his ideal games book. 
Program Power 72 
'G round A t tack ' by Anthony 
Crawford and 'Connect ions' by 
I) R Tose&rc ihe offerings for 
you to tap in and play. 
Circe .HO 
Phil Manchester tracks down 
Nick Alexander and Sieve 
Webb of V i rg in Games to hear 
their latest plans. 
Rack Issues 33 

All Change 
Upgrade your 
Microdrives 
to a 
professional 
disk system with the RENAME 
command. By Andrew Pennell. 

ZIP To The Stars 
If you needed proof that ZIPs the 
best, here's a space game for 
you to ZIP! By Simon Goodwin. 

M m * — T I 
wwwwww w Facing Up 

To Printers 
Part one of how to build your own 
Centronics interface — this month, 
hardware. By John Flenley. 
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3 D B A T A T T A C K A n all action. 3 dimensional 
maze game w h e r e you gather up blocks o f gold, at the same 
t ime pitt ing your wi ts against V I C I O U S vampire bats whose 
only purpose in life is t o locate, hunt and kill you. 

4 levels o f skill. A t each level the game gets faster and 
m o r e complicated, and the vampires m o r e dangerous. 

C O N Q U E S T A tactical game which even veteran 
players will find both challenging and rewarding. 

Mediterranean Europe is divided into grid squares. Your 
aim, as Emperor, is to gam i 00 squares of terntory as quickly as 
possible - at the same t ime dealing wi th Barbanan counter-
attacks. plagues, civil war and rival Emperors. 

S levels of skill, plus a continuous 'Conquest' game where 
all the difficulty levels are th rown in together. 

^ j e e t a h S o f t 

Soft werem^^^W 
FOR SPECTRUM 48K 

Armak 
AFTER THESE. 

THE REST IS KIDS STUFF. 
A r e y o u ready f o r Chee tahSo f t? 
T h e r e ' s on ly o n e w a y t o f ind o u t . 

Bu t be w a r n e d : these v a m p i r e bats k n o w 
a g o o d meal w h e n they see one. A n d o u r 
f r i end w i t h t he 
scythe has had years 
o f e x p e r i e n c e . . . 

So d o n ' t play unless y o u ' r e ready 
t o play t he g a m e f o r real. Because you ' l l 
f ind t h e r e ' s o n e sure t h i ng a b o u t 
Chee tahSo f t : Sof t w e ' r e no t . 

£6 .95 at all 
g o o d s to res . 
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Get your business off the ground, 
start on our first floor 
It's no secret tha t choosing the right computer for your 

business can be qui te an ordeal. 
A t Micro Systems w e have an entire first f loor showroom 

totally dedicated to all types of business systems, f rom Sirius to 
Sanyo, Apr icot t o Televideo. 

Our computers are always up and running. W e have 
professional business systems sales people ready to show you 
wha t is wha t and h o w a computer can improve your business 
efficiency. 

Take advantage of our experience in sof tware develop-
ment, systems support , staff training and on-the-spot 
servicing. 

We ' re in the middle of London. Just wa lk in and come up to 
the first f loor for a demonstrat ion or te lephone for an 
appointment . 

One visit wi l l convince you, our service is wel l above street 
level. Like your business could be. 

MICRO SYSTEMS AT LION HOUSE 
227 Tot tenham Cour t Road 

London W 1 P 0 H X 
Telephone: 01 -580 7383 or 01 -637 1601 

W e accep t Access, A m e r i c a n Express, Barc laycard a n d D iners C l u b c red i t cards. 
O p e n w e e k d a y s 9 . 0 0 a m - 6 . 0 0 p m . Sa tu rdays - a p p o i n t m e n t s only. 
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VlJiitorul iLitufi S ..f the CALI'A» I - E A R N I N G S E R I E S include 
'Spilling chcckcrs 
• " H e l p " m i l u p routine 
'E«y insertion >>t tuhtect nuu ri JI of your own choice into the program* 

Our vrftwarc is suitable for use in the home, school or college. 

F<>r further details or retail sioctusil please telephone:- 0-tH ft7 25H4 

We have a demonstration cassette available for retailers or schools, 

vX'e ui>uld like to hear from good programmers, graduates or leathers 
wishing tn participate in the expansion of our learning Series on the 
Spectrum, HIM Model H and other machines 

Our toftwuc a i r i i l i b e by direct mtil Fran: 
CALPAC COMPUTER SOFTWARE 
108 H c m u l u t Wood* Crescent 
S< Johnl, WOKING, Surrev GU2I t U F 
PRICE LIST 
CALtPAC LEARNING SERIES VOL t 
CALIPAC LEARNING SERIES VOL 2 
CALIPAC LEARNING SERIES VOL 3 
CALIPAC CHEMISTRY SERIES VOL I 
CALIPAC CHEMISTRY SERIES VOL I 
CAUPAC PATTERNS 

I6K or 48K Spectrum • £9 50 
lftKor48K Speanun 
4HK Spectrin KSKZXK1 
I6KZX8I • £3 93 

• £9 50 
£9 50 • £9.50 

D £7 50 • £7 50 • £3 95 

FOR FURTHER INFORMATION PLEASE COMPLETE COUPON BELOW 

NAME 
ADDRESS.. 

AVAILABLE FROM HMV STORES & SF LERIDGES 



THE TRIALS OF GOSH 
The software protect ion 
debate continues 
unabated amongst 
Britain's producers, 
whi le G O S H (the G u i l d 
of Software Houses) tries 
to co-ordinate the efforts 
and ideas o f its 
members. However, it's 
the feel ing o f a few that 
G O S H is too exclusive 
for its o w n good, extend-
ing the of fer o f 
membership only to 
fr iends — or companies 
w h o have close work ing 
relationships w i th 
existing members. 

This feeling was 
expressed by Co l in 
Stokes o f Software 
Projects. He said, "We're 
do ing a lot o f work on 
software protect ion at 
the moment , but it 
wou ld be easier and 
more effective i f we 
could work w i th other 
G O S H members." 

It's not only Software 
Projects that's feel ing left 
out. Imagine is also 
out- in- the-cold, 
according to its spokes-
man. M ike Crof ton. He 

said, "We'd be happy to 
jo in , i f somebody wou ld 
invite us — but so far 
they haven't." So what 
d id he think about wo rk -
ing wi th SP on the 
protect ion issue? Rather 
unkindly , he replied, 
"We're not interested in 
work ing wi th, seeing, or 
touching them. In fact, 
our pet name for them is 
Software Defects." A l l o f 
which indicates that 
Imagine intends staying 
out on its own. 

So why are these two 
well known and popular 
producers o f compoter 
games being shunned? 
G O S H chairman, Nick 
Alexander, explained 
that out of 36 appl i -
cations, only two had 
been rejected (guess 
wh ich ! ) and that the 
reason for this had some-
thing to do wi th the 
business practices of the 
two L iverpoo l 
companies. What 
exactly, he found so 
object ionable he wasn't 
prepared to say. 

He d id , though. 

QUICKSILVA SELLS OUT 
Quicksilva, one o f 
Britain's leading games 
software houses, has 
been sold to the Argus 
Press Group; publishers 
of many a micromag 
rival. 

The deal results in the 
departure o f Nick Lam-
bert (OS's founder) and 

John Hol l is . Staying on 
arc the lovable Mark 
Eyles and Carol ine 
Hayon, and 'smi l ing' 
Rod Cousins. 

Rumour has it that the 
deal was cl inched for a 
sum in the range of £ 1.8-
11 mi l l ions; our own 
sources tel l us the figure 

explain why G O S H 
seems to be mak ing such 
heavy weather o f its f ight 
against software pirates. 
He said confidence o f 
the ind iv idual members 
has to grow — which is a 
slow business, especially 
when these people spend 
most o f their t ime in 
direct compet i t ion. But 
he conf i rmed that 
£50,000 is current ly 
being extracted f rom 
members, so that 
prosecutions can begin. 

RABBITS! 
Harrow-based Rabbit 
Software is planning to 
add another string to its 
bow by of fer ing a tape 
dupl icat ion service 
sometime in August. 
Says director, Tet ry 
Gran t , " I t ' l l trade under 
the name of Soft Copy, 
and provide a cheap-
rate, quick turn-around 
service." But there arc no 
prices available as yet 

was around £2.2 mi l l ions 
— but what's a few 
zeroes between friends? 

A n d talk ing o f fr iends, 
what exactly wi l l OS's 
relationship wi th the 
Argus empire be like in 
the future. Asked for his 
comments, Ron Harr is, 
managing director of 

N « w f r o m C o i n C o n t r o l s a n d d i s t r i b u t e d b y K * m p -
• t o n M i c r o e l e c t r o n i c s t o c o m p l i m e n t t h e r e s t of I t s 
r a n g e , c o m e s t h e C o m p e t i t i o n P r o 3 0 0 0 . H H l o o k s a 
l i t t l e o d d , d o n ' t l e t t h a t s t o p y o u h a v i n g a g o - I t ' s 
s u r p r i s i n g l y e a s y t o h o l d a n d m a n i p u l a t e . P r i c e d 
b e t w e e n I t s s l a t e r j o y s t i c k * , t h e 3 0 0 0 w i l l c o s t y o u 
J u s t £ 1 2 . 7 5 f r o m K e m p s t o n M i c r o e l e c t r o n i c s , SO 
A d a m s o n C o u r t , H H I g r o u n d s R o a d , B e d f o r d M K 4 2 
8 Q Z . T h o s e c o n t r i b u t i n g t o B T ' s m i l l i o n e d a y p r o f i t s 
c a n c a t i o n 0 2 3 4 8 5 2 0 9 7 . 

O 
S e l l i n g o u t ? N o t a b i t o f I t , c l a i m M a r k E y l e s , C a r o l i n e H a y o n a n d R o d C o u s i n s • 

i n e w e s t Mnk In t h e A r g u s c h a i n . 

Argus Press Software, 
explained that Quick-
silva wou ld become part 
o f his organisation, and 
wou ld cont inue to 
operate much as normal. 
He at tempted to allay 
fears of incestuous 
business practice by 
claiming, " W e arc 
commi t ted to an expan-
sion programme, and it's 
too late for us to develop 
our own arcade range 
quickly — this seemed 
the logical th ing to do." 

Wou ld there really be 
no confl ict o f interest? 
" N o " , he said, " there' l l 
be none! N o one f rom 
Quicksi lva w i l l be 
work ing at this off ice — 
and Argus Press Soft-
ware is total ly separate 
to Argus Specialist 
Publications." H m m , 
there's at least a f loor 
between them — and 
some may also wonder 
why Ron Harr is appears 
on the mastcrhcad of ZX 
Computing (another 
Argus publ icat ion) as 

the managing editor. 
Quicksilva's Rod 

Cousins made a state-
ment a few days after the 
event. He claimed that 
QS wou ld cont inue as an 
independent company, 
w i th a board consisting 
of J im Connel l (Chair -
man), Rod Cousins, Ron 
Harr is and Mike Dougan 
(the Argus money-man). 
He went on to explain 
that wi th forward 
planning a prior i ty, the 
benefits of a substantial 
group would ensure the 
stability, security and 

rowth pattern desired 
y Quicksi lva at a t ime 

when the risk factor in 
games software produc-
t ion is increasing. 

But the last word goes 
to manic Mark Eyles, 
"I t 's very excit ing for us 
— and i f you think that 
Quicksilva's done some 
amazing things already, 
just wait ' t i l l you see 
what we've got l ined up 
for the rest o f this year 
and next 

5 
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flniC ATTACKED! 

I t 's not of ten that a 
software house comes up 
w i th the goods on how to 
break in the manipulate 
its o w n commerc ia l 
output — but that 's 
exact ly what Sof tware 
Projects are do ing w i th 
its Jet Set Willy package. 
The much-publ ic ised 
"sneaky random hazards 
feature" wh ich befel l 
unsuspecting players 
entering The A t t i c seems 
to have turned out to be 
the bug we al l thought it 

was, and thanks to Ross 
H o l m a n and Cameron 
Else (winners o f the 
JSW champagne and 
glasses) the company 
now have a number o f 
' f i xes ' you can add to 
your program. A n d this 
is what you d o . . . 

Rewind Ihe Jet Set 
Willy tape and load it 
using M E R G E " " . p r e s s 
Enter and start the tape. 
Once the loader pro-
gram has been loaded 
you w i l l get the ' O K ' 

message on the screen 
and y o u should stop the 
tape. N o w enter: 

CLEAR 3 2 7 6 7 
LOAD ""CODE 

as direct commands and 
start the tape. A f t e r the 
main part o f the program 
has loaded, enter the 
fo l l ow ing as direct 
commands : 

POKE 6 0 2 3 1 , 0 
POKE 4 2 1 8 3 . 1 1 
POKE 5 9 9 0 1 . 8 2 

POKE 5 6 6 7 6 . 4 

and your problems 
should be over. T o start 
the new version o f the 
game, enter G O T O 40. 

O f course, i f you don ' t 
want to go through this 
process each t ime , 
you can save it on 
another tape. So, once 
you 've sorted out the 
leads for a S A V E , e n t e r 

SAVE METIET LINE 10 
SAVE -JSW CODE 

3 2 7 6 9 . 3 2 7 6 8 

A s usual ihe phones here 
have been j a m m e d w i t h 
p r o b l e m s r a n g i n g f r o m the i 
h igh ly i n te l l ec tua l l o the 
o r * d i n ' obv ious . H o w e v e r , a 
g o o d l y p r o p o r t i o n c o n c e r n e d 
a u r a r t i c le o n Jet Set Willy — 
ihe hacker 's gu ide . A n d r e w 
Pennel l (bless h i m ) a roused 
such interest I hat eve ry f i ve 
m inu tes I was e x p e c t i n g 
ano the r ca l l f r o m a f r us t r a t ed 
add i c t , despera te ly seek ing 
the P O K E s f o r i n f i n i t e l ives. 
I I n f o r t una le l y . w e d i d n ' t 
t h i n k we'd he ab le t o g i ve 
t h e m o u t — w e d i dn ' t w a n t t o 
cross swords w i t h S o f t w a r e 
P f jec ts t o o m u c h — b u t as 
they 've g i ven us k i n d 
pe rm iss ion t o p r i n t t h e m , 
y o u ' l l f i n d i h e m b u r i e d d e e p 
ins ide th is issue. M e a n w h i l e , 
i f y o u have any f u r t h e r 
quer ies o n how t o cheat ' at 
names ( o r you 've a l ready 
w o r k e d o u t the de ta i l s ! ) d r o p 
a l i ne t o A n d y at Hacking 
Away. Your Spectrum, 14 
Rath bone Place. London 
W1P IDE. 

Phew, t ha i d o n e , o n w i t h 
the usual s t u f f . . • 

TURBO SUPREME 
Steven Pot te r f r o m L i v e r p o o l 
p h o n e d i n abou t the p ros a n d 
cons o f the R A M T u r b o a n d 
S inc la i r Research's o w n 
c a r t r i d g e / j o y s t i c k in te r face . 
W e l l . S inc la i r Research's 
vers ion is supposed l y the 
s tandard" by d e f a u l t , bu t 

u n f o r t u n a t e l y each software-
house has its o w n ideas. O n e 
o f the most p o p u l a r j o y s t i c k 
in te r laces is i h e K e m p s t o n 
ve rs ion , w h i l e the cu rso r 
c o n t r o l l e d M i c k s have a la rge 
f o l l o w i n g , ' l i t e S inc la i r 
Research m o d e l w o r k s o n a 
p re t t y o d d f o r m a t , keys ' 6 ' t o 
(»' f o r P layer O n e j o y s t i c k 

c o n t r o l s a n d k e y s ' I ' t o ' 5 ' f o r 

FROM 
T H ^ J H I P 

^ • ' • - _ • ; '_ ' 'zZBS^. 

s a j t ^ J i 

m 
m 

w 'iml 
feif^Vifl 

P layer T w o c o n t r o l s . T h e 
T u r b o , h o w e v e r , w o r k s o n 
nea r l y eve ry f o r m a t c u r r e n t l y 
ava i l ab le ; the K e m p s t o n , 
cu r so r a n d I n te r f ace 2 t y p e o f 
j o y s t i c k are s u p p o r t e d b y 
m u l t i - p r o t o c o l s o f t w a r e , so 
c o m p a t i b i l i t y is n o t rea l ly a 
p r o b l e m . K e m p s t o n has a lso 
l a u n c h e d a c a r t r i d g e 
i n te r f ace , b u t let 's no t 
c o n f u s e the issue. M y 
c o n c l u s i o n is tha t the ex t ra 1 3 
y o u pay f o r the T u r b o is 
w o r t h i t . 

QL G O E S TO E P S O N 
A n o t h e r ca l l c a m e f r o m 
Merseys ide — th is t i m e f r o m 
S i m o n R a i n f r e y c o n c e r n i n g 
i h e Q l ~ S i m o n , l i k e m a n y 
o the rs has o r d e r e d i h e 
m a c h i n e , a n d w a n t s t o k n o w 
w h e t h e r i t 's c o m p a t i b l e w i t h 
his E p s o n EX-KO. 

W i l h a ser ia l i n te r f ace , yes. 
as a b o g s t a n d a r d m a c h i n e , 
no . Y o u need e i t h e r a n 
R S 2 3 2 i n te r f ace f o r the 
E p s o n ( p r o v i d e d by E p s o n ) , 
o r a C e n t r o n i c s i n te r f ace f o r 
the 0 1 . , ava i l ab le f r o m 
M i r a c l e Sys tems L i d . We ' ve 
got b o t h , b u t p re fe r t o use the 

C e n t r o n i c s ve rs ion . It 's u p t o 
w h i c h y o u pre fe r . 

T H E ' I N ' S O L U T I O N 
T i m W a r d , a d e f e n d e r o f the 
ZHO f r o m C o r p u s C h r i s l i . 
T e x a s ( w h a t a r e a d e r s h i p ! ) , 
w r o t e t o m e a b o u i the 
p r o b l e m I was h a v i n g w i t h 
the I N c o m m a n d (see last 
issue). I t t ransp i res that o n 
issue 3 mach ines , (he p o r t s 
we re c h a n g e d so that b i t 6 
f l u c t u a t e d — th is mean t that 
p r o g r a m s w r i t t e n f o r issues I 
a n d 2 Speccys w o u l d n ' t w o r k 
i f i h e y m a d e use o f the I N 
c o m m a n d . T h e r o u t i n e 
w r i t t e n by T i m •( show n 
b e l o w ) masks b i t 6 a n d gets a 
•p rope r ' r ead ing o f the p o r t s 
ra the r t han d e p e n d i n g o n the 
I N c o m m a n d . 

Here 's w hat he c a m e u p 
w i t h . T o get the r o u t i n e t o 
w o r k , l y p e in i h e H e x ( t h e 
l e f t - h a n d c o l u m n ) , l e t t i n g *a' 
e q u a l ihe address o f the c o d e . 

HEX 
21 00 FE 
7E 
CB 77 
2002 

ASSEMBLER 
LDHL. port 
LD A,(HL) 
BIT 6.A 
JRNZ.OH 
on 
SET6.A 
LOC.A 
RET 

POKE a+1. port-256* INT 
(port 256| 
POKE a+2.254 
LET code-USR a 

O n c e i he c o d e has b e e n 
t y p e d i n . P O K E the va lues 
s h o w n ( w h e r e "port" is i he 
p o r t n u m b e r y o u w a n t t o 
r e a d ) a n d i h e n use the s i m p l e 
U S R ca l l t o a - t u r n t h e va lue 
o f the p o r t in i h e va r i ab l e 
"code' . 

C a t c h y o u o n the p h o n e 
, . . TroiihleshiiotiM* Pete. 

THE ACT 
Sinclair Research has 
given wr i t ten assurances 
under Part Three o f the 
Fair T rad ing Ac t 1973 
that it w i l l not advertise 
del ivery t imes o f goods 
that the company can't 
keep. 

These assurances were 
sought f r o m the com-
pany af ter the Di rector 
Genera l o f Fair Trad ing, 
Sir G o r d o n Bor r i c , had 
received compla in ts 
between February 1980 
and November 1982 that 

Sir C l l v o S i n c l a i r — 
o n t i m e f r o m n o w o n ? 
the company was adver-
t is ing "delivery in 28 
days* o r "Please a l low up 
to 28 days for del ivery ' , 
but was clearly unable (o 
dispatch the goods 
w i th in that per iod. The 
compla in ts related 
ma in ly to the Z X 8 0 , 
Z X 8 I and Z X 
Spectrum. D u r i n g the 
Summer o f 1982 the 
company 's o w n estimate 
o f del ivery t imes reached 
12 weeks and some 
customers wai ted up to 
16 weeks fo r receipt o f 
goods. Sir C l ive Sinclair 
gave a personal 
assurance about this 
matter. In a statement 
made by Sinclair 
Research it was c la imed 
that once it was realised 
demand was exceeding 
supply, adver t is ing was 
stopped. Customers w h o 
d i d n t want to wait for 
de l ivery were given the 
oppo r t un i t y to cancel 
their o rder and ask for a 
refund. 

It's rather surpr is ing, 
therefore, that Sinclair 
Research d idn ' t decide to 
stop adver t is ing the O L 
as soon as it realised 
demand was exceeding 
supply once again. 

H 
O 



P a t t h e P o s t m a n 
R e a l t y o r i g i n a l . A H P a t 
h a s t o d o is c o l l e c t 
p a r c e l s w h i l s t 
a v o i d i n g o b s t a c l e s -
l i k e c a r s , f i r e s , t r a i n s , 
e t c . S k i l l l e v e l a n d 
H a l l o f F a m e . 
4IK Spectra*. £6.95 

D e f f e n d a r 
E a r t h is u n d e r a t t a c k 
f r o m m u t a n t a l i e n s i n 
a n a c c u r a t e 
i m p l e m e n t a t i o n o f a 
t o p a r c a d e g a m e -
a n d o n e o f t h e m o s t 
d i f f i c u l t t o s u r v i v e i n ! 
48 K Spectrum. £6.16 

C r u i s e A t t a c k 
S a v e t h e c i t y f r o m 
a n n i h i l a t i o n i n t h i s 
w o n d e r f u l v e r s i o n o f 
a n a r c a d e f a v o u r i t e . 
N i n e s k i l l l e v e l s , 
b o n u s p o i n t s f o r 
a t t a c k s h i p s . 
411 Sptctram. £6.95 

N a n a s 
C a t c h t h e b a n a n a s , 
m i s s t h e c o c o n u t s . 
E a s y ? T r y it a n d s e e . 
S i m p l e I n c o n c e p t , 
h i l a r i o u s l y 
e n t e r t a i n i n g - i f II 
d r i v e y o u b a n a n a s . 
161 Spectrum. £5 85 

T i m e q u e s t 
A w a r p - s p a c e 
a c c i d e n t s p r e a d s 
y o u r c a p s u l e a c r o s s 
t i m e . A s y o u l a n d i n 
e a c h n e w e r a , f r e s h 
p e r i l s f a c e y o u . A v e r y 
s k i l l f u l g r a p h i c 
a d v e n t u r e 
481 Spectra*. £6.95 

O n e H u n d r e d A 
E i g h t y 
T h a t f a m o u s s h o u t 
t e l l s y o u w h a t i t 's a i l 
a b o u t ! A g o o d 
i m p l e m e n t a t i o n o f a 
d i f f i c u l t g a m s -
d o u b l e s , t r e b l e s , 
t w e n t y - f i v e a n d b u l l 
a l l p o s s i b l e . 
461 Spectrum. £6.95 

L a n d o f S a g a n 
A q u e s t t o f i n d t h e 
l o n g l o s t S t a f f o f 
H e a l t h . I s it i n o n e o f 
t h e c a s t l e s ? O r i n t h e 
T o w e r ? T h e r e a r e 
p l e n t y o f p r o b l e m s -
a n d p l e n t y o f 
o p p o n e n t s - i n t h i s 
g r e a t g r a p h i c 
a d v e n t u r e . 
461 Spec tram £6.95 

WATCH 
OUT 
FOR 

THESE 
GREAT 
GAMES 
FROM 

MIKRO GEN 

C r e e p y C r a w l e r 
A n a u t h e n t i c v e r s i o n 
o f o n e o f t h e m o s t 
a d d i c t i v e a r c a d e 
g a m e s d e v i s e d . A l l 
t h e u s u a l f e a t u r e s 
( C e n t i p e d e , S p i d e r , 
B u g , e t c ) w i t h f u l l u s e 
o f S p e c t r u m g r a p h i c s 
a n d s o u n d . 
161 Spectrum. £5.95 

wm 

M a d M a r t h a I I 
G r e a t s e q u e l t o t h e 
b e s t - s e l l i n g M a d 
M a r t h a . H i l a r i o u s 
g r a p h i c a d v e n t u r e , 
w i t h h e r o H e n r y i n 
s u n n y S p a i n , b e s e t b y 
w a c k y w a i t e r s , m a d 
b u l l s a n d t h e w r a t h f u l 
M a r t h a . 
48K Spectrum. £6.95 

I AT ' f i v 
S A S A s s a u l t 
Y o u r m i s s i o n - r e s c u e 
t h e R u s s i a n 
a m b a s s a d o r f r o m 
t e r r o r i s t k i d n a p p e r s , 
b e f o r e t h e K r e m l i n 
d e c l a r e s w a r . L o a d s 
i n t w o p a r t s - y o u r 
r a t i n g i n t h e s e c o n d 
d e p e n d s o n y o u r s k i l l 
i n t h e f i r s t . 
46K Spectrum. £6.96 

• J J A 

'Amm 
: • mk' 

0 \ ? 11 H U M . HIT 
D r a k m a z e 
F i n d y o u r w a y r o u n d 
D r a c u l a ' s d o m a i n . 
A g a m e t o g e t y o u r 
t e e t h i n t o ! 
48K Spectrum. £6 95 

L a s e r w a r p 
I n v a d e r s , A l i e n s , t h i s 
g a m e h a s t h e l o t - a n d 
y o u h a v e t o s u r v i v e t o 
d e s t r o y t h e M a s t e r ! 
S i m p l e c o n t r o l s , f a r 
f r o m s i m p l e t a s k . 
46K Spectrum £6.95 

K n o c k o u t 
N o a l i e n s , l a s e r s , 
i n v a d e r s o r r o c k e t s -
j u s t s i m p l e b u t 
a b s o r b i n g f u n w h i c h 
u p t o 4 p l a y e r s c a n 
e n j o y . 
46K Spectrum £6.95 

i n b m 
G a l a k z i o n s 
W a t c h o u t a s t h e 
G a l a k z i o n s b r e a k 
f o r m a t i o n t o a t t a c k I 
s u c h f o r c e t h a t n o 
m e r e h u m a n c a n 
s u r v i v e ! 
I6K Spectrum £5.95 

S e e t h e m a t 
L i g h t n i n g , P C S , 
T i g e r , C o - o p , 
M e n z i e s . W H S m i t h 
& o t h e r l e a d i n g 
r e t a i l o r s 

PHONE YOUR VISA 
OR ACCESS 
NUMBER 

O t h e r g r e a t n e w M i k r o - G e n p r o g r a m s c o m i n g s o o n - w a t c h o u t f o r t h e m ! 
Please m a k e c h e q u e s / P O payab le t o M ik ro -Gen ' a n d a d d 4 0 p pos t & p a c k i n g per order. 

A W l i J ^ D 
M i k r o - G e n , 4 4 T h e B r o a d w a y , B r a c k n e l l , B e r k s R G 1 2 2 T Q Tel: 0344 27317 



TURBO CHARGE 
OUR SPECTRUM 

- V 

Outperforms any Spectrum interface 
The unique Turbo interface from Ram gives you all these 

features - and more - in one unit 
A variety of interfaces including Rom cartridges, two 9-way D plugs 
for standard joysticks, PLUS full expansion bus at rear 

& Compatible with Kempston and Pnotek protocols. 
* Works with latest Quickshot Mk fl auto rapid-fire joysticks! 
t - Choce of Rom cartndge or tape cassette software. 
* Instant program loading with cartndge software. 
* Built-m power safety device - unique to Ram Turbo. 
* RJ one year guarantee. 
* Immediate availability - 24 Hr despatch on receipt of 

PO./ credit card details (cheques - seven days). 
* Incredible value - only £22.95. 

So don't wart around - simply complete 
the coupon and send it to us today. 

Or can our credit card hot line on 02514 25252. (Access and 
Visa welcome). 

Ram Electronics (Fleet) Ltd, 106 Fleet Road, Fleet, Hampshire 
GU138PA. 

r Please send me: despatch for 

Postaforde* Spectrum Turbo Interface® at £22.95 
+ £1P+ p (overseas orders £3 p+p) 
Quickshot II Joysticks) at £9.95 
(Only when purchased wrth Turbo - normaly £12.95 + £ 1 p+p) 

I enclose cheque/postal order or charge my Access/Visa for £ 

I 

Tel Y S B 

V Ram EJectrores(Ftee») Ltd, 106 Fleet Road, fleet, HampshreGU138F* 

Trade and export enquiries welcome. 
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A M W k e y b o a r d tor t h « Spectrum I s a v a i l a b l e f r o m K e i w o o d C o m p u t i n g , b u t 
u n l l k * a l t e r n a t i v e p r o d u c t s w h i c h h a v e u s e d a c o m p l e t e l y n o w h o u s i n g , t h i s o n e 
a c t u a l l y f t t s In p l a c e o f t h e r u b b e r m a t . I t ' s a n a r r a n g e m e n t t h a t ' s b o o n m a d e 
p o s s i b l e a s a r e s u l t o f t h e d i s c o v e r y o f a m o r e c o m p a c t s w i t c h . S o , f o r C 2 8 . 5 0 , 
y o u g o t t h e b o a r d w h i c h s u p p o r t s t h o s e m i n i - s w i t c h e s , a n d t h i s s i m p l y r e p l a c e s 
t h e o l d a a a o m b l y , c o n n e c t i n g t o t h e m a i n c i r c u i t b o a r d v i a t w o s m a l l p i e c e s o f 
P C S w h i c h t e r m i n a t e t h e ribbon c a b l e * . T h i s d o n e , I n s t a l l a t i o n I s n o w c o m -
p l e t e d b y r e p l a c i n g t h e S p e c t r u m ' s m e t a l t e m p l a t e o v e r t h e b l a c k k e y s w h i c h 
a r e h o t - f o i l - p r i n t e d I n r o d a n d g o l d . T h e i r o p e r a t i o n I s c l a i m e d t o g i v e p o s i t i v e 
t a c t i l e f e e d b a c k w h i l e h a v i n g a t r a v e l d i s t a n c e o f l o s s t h a n 1 m m . P l a c e y o u r 
o r d e r s w i t h K e l w o o d C o m p u t i n g , D o w n s R o w , R o t h e r h a m , S o u t h Y o r k s h i r e 
( 0 7 0 S 6 3 2 4 2 ) . 

HAPPY TALK 
Personal comput ing 
need no longer be a 
solitary pastime now that 
Protek Comput ing has 
announced a new low-
cost acoustic modem 
that enables Spectrum 
owners to ' talk ' to one 
another — or indeed to a 
large database such as 
Prestel. A l l you need is a 
telephone, and a healthy 
bank account to cover 
B T s ensuing financial 
demands. 

Known as the Protek 
1200, it makes use of 
two operating rates. One 
is for high-speed (1200/ 
1200) computer to 

computer 
communicat ion such as 
the transfer of keyboard 
to keyboard informat ion, 
blocks o f data or 
complete programs. The 
other, slower speed 
(1200 /75 ) , is used for 
communicat ing wi th 
databases and bul let in 
boards, and while some 
o f these wi l l require 
special software to 
decode the teletext 
output , that can be 
supplied at addit ional 
cost. Other features 
include a flexible design 
that allows the modem to 
be used wi th most 

telephones (excluding 
Tr imphones), the use of 
four 1.5 V A A batteries 
to ensure portabi l i ty, and 
a light emit t ing diode 
( L E D ) to show that it's 
switched on. 

The cost of the 
modem is £59.95, plus 
another £24.95 for the 
necessary interface, 
cable and software. 
Further informat ion and 
orders to Proiek 
Comput ing, la Young 
Square, Brucefield 
Industr ial Estate, 
Livingston, West 
Lothian. Telephone 
0506 415353. 

ROMANTIC TRANSFERS 
A t First sight you might 
th ink an out f i t call ing 
itself Romant ic Robot 
wou ld be heavily into 
mechanical clones of 
Barry Mani low or even 
worse (What could be 
worse? Ed). But you'd 
be wrong, for RR is a 
software house, eager to 
help users 'exploi t ' the 
Microdr ive and all its 
charms. 

In a software series 
called Trans-Express, 
Romantic Robot is offer-
ing cassette versions of 
such snappily-namcd 
programs as Tape To 
Microdrive, Microdrive 
To Microdrive. Tape To 
Tape and Microdrive To 
Tape. 

From a brief glimpse 
snatched while visit ing 
this year's Computer 
Fair, the facilities offered 
arc user-friendly and 
contain various error-
trapping routines and 
tests to stop you losing 
your precious code. No 
doubt , what many 
buyers w i l l have in mind 

is to copy vast quantities 
of commercial-based 
software to Microdrive. 

So far, there's been 
litt le reaction from 
software houses — 
perhaps because they've 
yet to grasp the 
implications. But , i f 
you're the proud owner 
o f Microdrivcs and fed 
up with the amount o f 
software currently 
available on this medium 
(ic. none) then this pack-
age wi l l al low you to 
transfer across some of 
the material you now 
have on tape. What's the 
point o f having a 
Microdr ivc i f you're not 
able lo use it? O f course, 
the software houses may 
take a different point of 
view. 

Anyone interested in 
this clutch of programs 
can contact Romantic 
Robot direct at 113 
Melrose Avenue, 
London N W 2 4 L X . The 
prices arc £5.50 each, 
£7.50 for any two, or 
£9.95 for the lot. 

Software that always lives up 
to its promise. 

cWision 
Your computer was made for us. 



P R r r r n r n T d GAME CONTROLLER CUSTOMISING r i v u 1 l j ^ u l INTERFACE for the ZX SPECTRUM 

n 

FEATURES 
Fully Programmable 

* Compatible with ALL Spectrum software. 
Hardware programmed by unique 'Custom 
Cards' thai simply clip into place. 

* S u p p l i e d w i t h f ou r preset ca rds 
and a b lank for immedia te 
use w i t h A G F 
Pro tek , K e m p s t o n o r 
S i n c l a i r In ter face 2 
option*. 

* B l a n k ca rds are i n f i n i t e l y 
resettahle fo r any key 
rep l i ca t i on . 
A u t o m a t i c e ight d i r e c t i o n 
con t ro l . 

* 1 ses no m e m o r y or back u p soft- w a r e and is 
not p o w e r dependen t . 

* Accepts any j oys t i ck , i n c l u d i n g Q u i c k s h o t II w i t h ' r a p i d 
f i re ' o r t r a c k b a l l . 

* S ide en t r y joys t i ck socket m a i n t a i n s t he l o w p r o f i l e 
o f the system. 

* Recessed C o m p u t e r Reset bu t t on fo r 
c l e a r i n g m a c h i n e code games 
w i t h o u t p u l l i n g the p o w e r p lug . 

* Low power design - up to five Protocol 
4's can lie simultaneously connected 
for multiple control applications - only 
possible with the hardware 
programmed design approach. 

* F u l l y g u a r a n t e e d f o r I K m o n t h s . 

w eofFPOST BOGNOR REGIS 
^ ao* ^ ^ ^ ^ f S E S S S S S ^ 

QTV AGr c u s 

aGF HARDVVARtlcxe 

item pwc|1 
" 30 95 

3 96 
32jL——V-

FINAL TOT A t i 

TOTAL 1 -

DON'T SETTLE FOR LESS 
CHOOSE AGF 

P t e w e l ick a p p ' ° p n » < « ™ 0 ( d e r p a y 8 W o t o 
, a « h " o e L c . - v " * A c c a » n l N o 

( 
I f rom M R M R S M l S S 

ADDRESS 

I P 

— a b o u i ag fpro toco l4 • 
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THE FAIR THAT SHRANK 

>• z o 

June 14-17 saw the third 
annual Computer Fair, 
held once again at Earls 
Court in London — and 
it was small, small, small! 

Pride of place went to 
the Sinclair Research 
stand — wheh resembled 
a 1980's version of the 
Greek Pantheon — and 
there, that still rare bird, 
the Q L , was much in 
evidence. Keen-eyed 
visitors on the Business/ 
Trade Only day were 
treated to a sight o f the 
diminutive Sir G i v e 
moseying round his 
stand, perhaps in search 
of some good publicity 
to support h im in his 
current enthusiasm for 
taking over as purveyor 

S s h h l Y o u ' l l b r t i k t h e i r c o n c e n t r a t i o n . J u s t s o m a of t h e e x c i t e d t h r o n g 
s u r r o u n d i n g t h e S i n c l a i r R e s e a r c h s t a n d . 
binge was the comput ing 
junkshop. T w o were in 
evidence, selling a 

i 
o 

N o , t h e y ' r e n o t f r o m R a b b i t S o f t w a r e — I t ' s | u s t 
T r o u b l e s h o o t J n ' P e t e a n d h i s m a t * T o n y S a m u e l s . 
of the Beeb's off icial 
machine. 

A n interesting 
addit ion to this year's 

motley a nay of 
unwanted secondhand 
bits and picces of 
comput ing gear. 

IT'S ON THE CARDS 
Anyone remember that 
funny looking, half-
completed joystick 
interface wi th all those 
wires and clips — the 
branchild of those lovely 
people at A G F and the 
only hardware pro-
grammable interface on 
the market? Well, 
they've done it again, 
only this t ime it's a far 
more professional pro-
duct that's been housed 
in a tough injection 
moulded plastic case. 

The A G F Protocol 4 
utilizes snap-in program 
cards that can be hard-
ware programmed to 
work with all Spcctrum 
software as well as any of 
the other joysticks cur-
rently available. 
Supplied with the inter-
face are four 

pre-programmed cards 
that enable immediate 
use wi th AGF, Protck, 
Kempston and Z X Inter-
face 2 protocol, in 
addi t ion to one blank. 
A l so included is a 
recessed reset but ton 
that eliminates the need 
to pul l - the-plug every 
t ime a machine code 
program is cleared. So 
wi th the possibility o f 
connecting up to five 
units, and the promise 
that it wi l l accept a track-
ball. this looks like being 
a real winner. 

Check with A G F 
Hardware. F R E E POST, 
Bognor Regis, West 
Sussex (0243 823337). 
Further sets o f blank 
program cards can be 
ordered at an addit ional 
cost. 

'Bargains' could be had 
for just a small sum. 
albeit the goods lacked 
any k ind of guarantee. 

Perhaps the main story 
o f the show was that 
given a huge venue like 
Earls Cour t , it was 
disconcerting to f ind our 
once favourite thrash 
tucked away in a small 
part of the bui lding, 
somewhere upstairs at 
the back. There were not 
only fewer stands 
overall, but some were 
conspicuous by their 
emptiness. The much 
publicised 'Sinclair 
Village', for instance, had 
magically t ranformed 
itself to a single street! 

According to the 
Exhibi t ions Manager o f 

the Computer Fair, Roy 
Bratt, although the Fair 
seemed smaller than last 
year's, it actually covered 
the same floor space — 
probably due to there 
being bigger stands and 
fewer o f them. 
Attendance this year was 
down 20,000 on last year 
— which could be a 
trend, especially when 
you consider that the 
recent Commodore 
Fair's attendance was 
down 10,000 on its 
previous bash. 
Encouragement can be 
gained, however, f rom 
the fact that Roy's 
already got the next 
Computer Fair wel l in 
hand — just wait ' t i l l next 
year, eh Roy! 

SPEED 
a E 

A new concept in 
loading cassette pro-
grams is available f rom 
Challenge Research. The 
Challenge Sprint cassette 
player is capable of load-
ing standard Spcctrum 
cassette software at four 
times the normal sDeed 
o f a standard player. 

The main features of 
the Sprint are that it 
retains the standard 
Spcctrum commands 
and format, uses 
advanced digital circui-
try and signal processing 
(which eliminates 
volume setting worries 
and improves loading 
reliability) and simply 
plugs into the Spcctrum 
port. It even has its own 
expansion slot so that 
you can use other peri-
pherals at the same time. 
A ful l 48K program wi l l 
load in 75 seconds — 
compared to five 
minutes on a conven-
tional recorder. 

A l £64.95 including 
handling, the Sprint is 
not cheap, unless you 
happen to believe that 
t ime is money. You can 
order one by telephone 
via Access or Visa plastic 
cash on 0707 44063; 
alternatively, write to 
218 H igh Street, Potters 
Bar. Herts E N 6 5BJ. 

1 SPECTRUMCONrnoL 
. matter of C P r o j e c t s : - « - n u L 

Machine Code S S ^ S . 
Countdown w ^ r y S S ^ ? h n g , h c 

Opc of the most frustrating \ h a t \ ^ pmblem to be 
[ rtungs about runn.ng a ncwJv Th , h i s project 

i rl!'Cn m a c h ' ^ code program f T ^ T C o u n ^ value 
, s ^ ^ y it crashes (wcH £ , U ' d * Splayed at the 
usually^ without giving any cornerof the 
indication of whal's a n d be updated a v H r ' , n " u - * "Wnwion ,s executed And I n 

"Mai s gone .... .1 • —-.ii uv u n t j j i 
" ' ' • n g . Hu, s u p p , ^ ™ m s t n m i o n h e w i u t e 
value of h . t m c c u r r t 

were to K^ rr<>^'"am counter wire to be printed at the 
b o t t o m o f t h e s c r e e n a n d 
constantly updated as 
successive instructions are 

r ™ m make « possible t o 
follow (he flow of a program , 

v > each value stats 
^ n l o n g e n o ^ M ( ^ J 
and wr i t ten d o w n ' 

Address all offerings — 
meagre or otherwise i w 
Your\ S p f c , r u m ^ontnlt 
' wee, London IV/P m t 
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A B F 
/ U M M E R 

MAIL ORDER ONLY 
/ A V I M G / 

Programmable Interface 
T h e A G F P r o g r a m m e r * ! J o y * t < k I n t n l e c e M t e t t e b i n h e d rnell ove r i h e 
peet t w e l t i e - n g t h e o n l y K i n t i m i p r o g r a m m e d d e v i c e t h a t e c c e r l * A L L 
i t * n d e r d l O v t l K k i o r u e c k | > e l l i i n c l u d i n g Q u i c k t h o t U w i t h ' r ep<d t n e ' 

l o r m e w i t h A L L S p e c t r u m o r Z X 8 1 t o f t r r e r e 

T h e I w d w n p r o g r a m m i n g m e t h o d e m p l o y e d b y A i l p r o d u c t h i t l e v e r e l 
a d v a n t a g e * a w t i m i l e r i n t e r f a c e * t h e l r e q u i r e e « H a n o i l l o b * l o a d e d o r 
c o m b i n a t i o n * o f k e y p resae t e n d M i u v f n w i t i Of t h e f O y l t K i l o t * m e d f 
b e f o r e e e e h j a m e , < a 

• P r o g r a m m i n g • n o r ' a t l w h e n p o w e r n d m n w n j b e t w e e n getne» 

• l i ^ i t l ! -ect>on* l c o n t r o l o n l y r e q u i r e s a n t i n g o t t h a (out n o r m a 
d i r e c t i o n * 

• C o m p a t i b i l i t y g u a r a n t e e d w i t h A L L k e y r e a d i n g m e t h o d * ' n e e h i n e 
c o d a a n d B A S I C 

• S e v e r a l - n t t r f e e e t c a n b e t e p e t a t e i y p r o g r a m m e d f o r r n u i t > p l a y e r 
M f t M I t 

• L o w p o w e r f o u r i t d e s i g n e l l o w t m o r e e x p e n v o n 

T h e p r o g r a m m i n g l e a d * a t t a c h e d t o t h e . n tar f ace m a k e c o n t a c t w i t h 
m i n i a t u r e c r o c o d i l e d i p t t h a t g m e o x d i t a t i o n f r e e c o n n e c t i o n * e v e r y t . m e . 
u n l i k e p l u g a n d l o c k e t • r r e n g e m e n u , a n d t h e y d o n ' t w o r k l o e e e m 
t o r m e n t i r t e 

K e y b o a r d o p e r a t i o n q u n a f f e c t e d b y t h i t i n t e r f a c e a n d i f n g u a r a n t e e d 
neve r t o c o n f l i c t w i t h A N Y o t h e r a d d o n e 

1 2 m o n t h g u a r a n t e e k e y p r o g r a m m i n g c h e r t e n d • p e c k o f I e n Q u i c k 
R e f e r e n c e P r o g r a m m i n g c a r d * w i t h f u l l i n t t r u c t i o n * ere u p p l i e d 

plus SAr post & p a c k i n g 

Interface II 
9.95 

N o w i h e A G F i n t e r f a c e I t •» e v e n b e l t e r v a l u e S i n c e w e 
p i o n e e r e d t h e c u ' t o r k e y i n t e r f a c e <n O c t o b e r 1 9 6 ? t h e r e 
are n o w over 1 DO g a m e * o r u t i l i t y p r o g r a m * w i t h e i t h e r t h e 
A G f f o p t i o n o r c u n o r k e y c o n t r o l l e d t h a t m a k e * «t 
u r f c e e u b l e at t h n n e w l o w p r e * 

S t i l t i n c o r p o r a t i n g i h e al i m p o r t a n t reer u p a n o i t e n 
n e t t t y w h i c h m e a n t o t h e r p e r i p h e r a l c a n b e c o n n e c t e d a t 
t h e * e m e l i m e i e R e m P a c k * P r i n t e r * . S p e e c h U n i t , e t c . 
a n d o f c o u r e e t h e k e y r e p l i c a t i o n p r i n c i p l e i r ked g r a n t e e * 
t h r * w i n neu*> c o n f K t e l e c t * c e l l * w > i h a n y o t h e r a d d o r * 

RomSlot Quickshot II 
T h e n e w A C F R o m S ' o t M i b e e n d e s i g n e d f o r a n y o n e w h o e i r e k d y o w n e e p r o g r a m m a b l e 
l o y i b c k i n t e r f a c e o r p r e f e r * t o uae t h e k e y b o a r d t o c o n t r o l g a m e * . e n d w o u l d l i k e t o a d d 
•he f e c i ' i t y o f R O M C a r t r i d g e l o t t w a r e t o t h e i r l y i t e m 

R O W g e m e * ere e i ' e e d y ev»>leb 'e f r o m S ine l a " e n d m A u g u i l f i v e r o t a i ' y n e w t i t l e * e r e t o b e 
re leased b y P a r k e r V i d e o G a m e * - e x c l u s i v e l y I n R O M f o ' m a t 

T h e a d r a n t a g e * o f t h i t n e w t y i t e m ere m i u n t l y l o a d m g g a m e * t h e t m e y h e y e r e q u i r e d a 
la rger m e m o r y cepoc t y i f l o e d e d b y c e s w t t r T h e R O W c a r t r i d g e i * a c t u a l l y e d e d i c a t e d 
m e m o r y d e v i c e m t h t h e p r o g r a m p e r m a n e n t l y n o t e d « . r e a d y f o r i m m e d i e t e u *e 

A n e n t r e ' e a t u r e o f t h e A G F R o m S l o t i t h e R e i i a n ' l e c i l n v A n y p r o g r a m c a n b e 
* w a » t i y r e t t a r t e d o r c o n v e n t i o n a l m a c h i n e c o d e g e m e t ( l e e r e d w i t h o u t t h e n e e d t o r e m o v e 

R o m V o t i t c a * e d e i t t i e fuM r r p e i t i o n C f m c l v f o r o i l i e r e t k l o r n e n d i t c o v e r e d b y e 12 
m o n t h g u a r a n t a e 

8 9 5 

post & packing Quickshot 
M H O t o I TAUFMEOfD *G> KAepWAHf 
C I encva r a e e a i a m r i r eraer payable t o k f i l H m i i M i i 
D n i i i ( M r * i — , A c n w t e t ' h u n i A u u n l H o 

> » O M w n w e % W V S 

y s , ' M l h W « ' . V : i m i W S U V i f K W 1 I W " 

• f 
iTnirM aen (ON Ji rlUlli 

k D O e t i i 

p a l l o w u p t u 2 6 d a y * I t o m r e c e i p t o r y o u r o r d e r a l t h o u g h w e n o r m a l l y i W i n n . i - i i u m * t t » > 
w i t h i n J d a y * A l l A G F y i o d u c t l a re g u a r a n t e e d l o r 12 m u n l h t a n d are w p p l i e d • H d a y m o n e y 
beck u n d e r t a k i n g A G F M e n h y a r a » o > r < " S u t t e r T e l e p h o n e <07431 87JJ1> 

tiT> 1 niw I T I M p n i c t 

/KBI Q Z* SPtCTRUV • P V e * e I c e f i n a l t o t a l 
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PROiKT IIYE 
DYSLEXIA RULES KO! 

The Computer Fair was 
opened this year by act-
ress, Susan Hampshire. 
A n unusual choice, you 
mighl think, but she had 
another reason to be 
there... Ms Hampshire 
suffers f rom Dyslexia — 
an aff l ict ion otherwise 
known as Word B l ind-
ness. The problem 
affects one in ten chi ld-
ren in this country, some 
of the symptoms 
manifesting themselves 
as a di f f icul ty in recog-
nizing letters, 
inadvertantly reversing 
letters, and di f f icu l ty 
with sense of direct ion. 

Dyslexia has only 
recently been recognized 
as a medical problem 
that can be resolved wi th 
the correct teaching, and 
now Mar t i n Dun i t z 
Publishers has found a 
way of helping sufferers 
f rom five to 15 years o f 
age — using the Z X 
Spectrum. 

It seems many 
Dyslexic kids arc per-
fectly dextrous at two- to 

F o r s u f f e r e r * o f D y s l e x i a , a c u r e i s o n i t s w a y 
c o u r t e s y o f t h e Z X S p e c t r u m . 

three-dimensional skil ls 
— fo r instance, the 
work ing o f a computer 
keyboard. So, in con-
junc t ion w i th one o f 
Britain's leading experts 
in the f ield, D r Bcve 
Hornsby, the company 
has developed a set of 
three arcade-style com-
puter games, al l on one 
cassette. The game itself 
costs £9.95 or , for a spe-
cial of fer price o f £ 12.95, 
you can have the cassette 

and a book wr i t ten by D r 
Hornsby called 
Overcoming Dyslexia. 
The game features a hero 
character cai lcd Dyslexia 
Beater and you can play 
it on any o f three levels, 
mak ing it adaptable to 
v i r tua l ly any age group. 

The book and cassette 
arc available f rom 
Mar t i n Dun i tz L td , 154 
Camden H igh Street, 
L o n d o n N W 1 ONE <01-
482 2202) . 

TRANSFORM YOUR SPECCY 
Th ink ing about upgrad-
ing the keyboard on your 
Spcccy? I f you fancy 
taking a step towards 
something more profes-
sional, then it's wor th 
taking a look at the one 
offered bv Transform 
Ltd. 

Priced at £69.95, the 
case is made o f black 
annodised a lumin ium 
and is capable o f incor-
porat ing both 

Microdr ive and Interface 
1. It's taken over a year 
to get the product to its 
finished state, so it's got 
all the features you'd 
expect: an L E D to 
indicate when the 
machine is switched on ; 
ful l-size Space bar; large 
Enter key; separate keys 
for fu l l stop, semi-colon, 
delete and edit. 

N o soldering is 
required for connect ion 

and, al though there have 
been product ion prob-
lems in the past, the 
company is now happy 
to of fer more or less 
return of post despatch. 
Transform keyboards arc 
available via mai l order 
f rom Transform L td . 41 
Keats House, 
Portchester Mead, Bcck-
enham, Kent. 
Remember to add £2 for 
postage and packing. 

T h e t r a n s f o r m a t i o n 1s I m p r e s s i v e i n d e e d — a l o n g w i t h a s e p a r a t e k e y p a d , 
T r a n s f o r m ' * k e y b o a r d a l s o a l l o w s t h e f a c i l i t y t o e a s i l y f i t a d d i t i o n a l 
M i c r o d r i v e * . 

TOP TBI 
Well, here they arc - the packages you voted the 
most turkeyish on the Spectrum. Ih'c form you have 
to fi l l in to make your vote is on the Top 20 paee -
check it out and send it off. As an incentive,if you 
do tell us what your top turkeys are. we'll let loose 
the secret of whose warped mind was behind Maze 
ramcby Silicon Software (won't wc. Trouble 
makin Pete!). 

But enough of this, here they arc:-

T r a n s y l v a n i a n T o w e r 
Richard Shepherd Software 

2 
Schizo ids 

Imagine Software 

3 
3 D T u n n e l 

New Generation Software 

4 
Y o m p 

Virgin Games 

5 
Night f l ight 1 

Hewson Consultants 

6 
Molar M a u l 

Imagine Software 

7 
M a d M a r t h a 1 

MicroGen 

8 
D u n g e o n M a s t e r 

Crystal Software 

9 
Zip Z a p 

Imagine Software 

10 
M a z e P a n i c 

Silicon Software 

OK that's it for this month. Before you forcer look 
out the Top 20 chart, and fil l j , thai form - ya h t r ! 



11 1 iTuTl 
NEW FOR ZX81 

At last, educat ional 
arcade act ion for the 

ZX81. Fight off the 
software bugs and 

help M ic romouse 
de -bug his 
programs. 

Datakil l available. 
Fight th rough 

the levels to the 
highest score. 

HYPERBLASTER 
You are commanding a prototype 

spacecraft on a test flight when you 
are attacked by an Alien force 
Dare you test your Hyperblast and 
plunge into Hypers p a c e 0 15 screens 
Keyboard manoeuverabihty of ship 
and firing power 

REALM OF THE UNDEAD 
C a n you fight ott the vampires to 

reach the subterranean dungeons of 
Dracula's Castle, where you release 
the imprisoned villagers and 
Dracula. who must be lured to his 
coffin tor the final chilt? 
3 screens 

For use with the Master 
C O N F R O N T A T I O N program, this 

add-on pack gives you four scenarios 
set In actual 20th Century Conflicts: 

Afghanistan. Angola. Sinai and Kent following the 
German invasion in 1940 

You'll find the full range of Lothlonen g a m e s at 
leading record shops and good software shops 
including W H Smith". Co-op {selected outlets). 
John Menzies* (selected outlets). Tiger Trader, 

Spectrum, Makro, NSS" (selected outlets) 
i -se^cwo Mmj & Lightning Dealers 

|"~Please send m e the following g a m e s 
Hyp»rt*Ml«f ScuKlrurti iftK Ci.»4 

flwtmol ItW Uruum Soecl'um 4«K [ ] . • ) 
Special Op»rilHjn« Soeclfum r S-«5 
Too Miing WW II adwntuie game 

P r i c e s INCLUDE VHT&P&P 

1 (VM 
t i l l 

Wtomom* zxai 
WcromouM Sptomm 16M.8* 

Conlrontalion Mum Program ScwttruTi 46K CT.tS 
Contronution Sccnarwi Vol I 

5 t » C l ' j m M K [ 1 M 
P I M M i * n a m * y o u r F R C t C a t a l o g u e 

I enclose a cheque/P.O. made payable to M C Lothlorien. 
Please debit my Access Account No I I I l«Ytf 

Signature 
Name 

VS/B'84 

Address 
Post Code 

I OTHLORIEN * ^ J t e p I 
| M C L Q T H L O W H H H a f w t u n t P f 7 » n t o n S l o c u p o n C f » i h - » SK12 t f l E T « P p t t , W | p « 2 > j P M 4 ) | 

Sana t o H C U i m k w Ma Pam L m . Poynton S t o c k p o r t Cha*hr*SKil Tel P o y n t o n < 0 M S | « 7 » « a J 

TOP 20 
• 

Here we go again. T h e Y S T o p Twen ty , as prescr ibed by the 
VS-reading pub l i c at large — no c h a r t - f i x i n g here. 

Yet again, a name has been pu l l ed ou t o f the hat by o u r ed i -
tor and this t ime , the pathet ic p r i ze o f three new so f tware 
t i t les goes to A n d r e w Por ter o f Der r iaghy , I . i sburn . R e m e m -
ber, just keep send ing in those p o l l i n g slips a n d y o u t o o cou ld 
bear the b run t o f o u r ou t s tand ing meanness. 

T h i s m o n t h , y o u can also see the f irst co l l ec t i on o f T o p Ten 
Tu rkeys w h i c h , as it tu rns o u t , is not much d i f fe ren t t o o u r 
o r ig ina l a l l - t ime T u r k e y A w a r d s f o r 1983. Y o u ' l l f i nd t h e m in 
Fron t l ines — bu t i f you 've got an a l l - t ime least favour i te 
game. Al l i n the c o u p o n be low a n d send it o f f qu ick . 

I f y o u take a g o o d l o o k at the c o u p o n this m o n t h , you ' l l 
p robab ly not ice we've added a sect ion — we n o w not on l y 
want y o u to te l l us you r t op f i ve raves, y o u r t op three turkeys , 
you r name a n d address ( w h e w ! ) . . . but we'd also l i ke to k n o w 
w h y ( i n not m o r e than 20 w o r d s ) you 've v o t e d you r favour i te 
game to N u m b e r One . W h a t for? We want t o pub l i sh 'em. o f 
course! 

YS TOPHI READER POU 
M y t o p f i v e r a v e s o n t h e S p e c c y a r e : 
1 
2 

M y b o t t o m t h r e e t u r k e y s o n t h e S p e c c y a r e : 
1 
2 

Y e s . I ' m c o n v i n c e d m y v o t e is a m a j o r 
c o n t r i b u t i o n t o t h e E d i t o r ' s i n s a n i t y 
S t i c k i n a p i l l a r b o x a s q u i c k a s p o s ' . w i t h y o u r 
e n v e l o p e a d d r e s s e d to : 

Y S T O P T W E N T Y 
Y O U R S P E C T R U M 

1 4 R A T H B O N E P L A C E 
L O N D O N W 1 P 1 D E 

Y C • i u R 
E M ui IU 
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This Last Months in 
Month chart 

1 O 3 
2 o 4 
3 

3 
5 & 4 
6 O 4 
7 2 
8 
9 
10 
11 
1 2 ^ 2 

1 3 4 1 * 2 

1 
1 5 ^ 3 

1 6 ^ 2 

1 7 ^ 2 

1 8 ^ 1 

1 9 4 ^ 3 

20 1 

YSTOPT 
JET SET WILLY 
SOFTWARE PROJECTS 

S T I L L G O I N G S T R O N G ... 
W I L L Y V E R S U S T H E A T T I C B U G 

H A C K E R S L O V E IT ! 

MANIC MINER T H E F IRST I N C A R N A T I O N OF M I N E R W I L L Y A N D S T I L L 
c n r r u i A D c D a n I C P T C A H O T F A V O U R I T E W I T H T H E V O T E R S SOFTWARE PROJECTS S T U N N I N G A N D B I Z A R R E 

LONARJETMAN 
OLTIMATE 

A R C A D E A D V E N T U R E O F T H E L U N A R 
K I N D - M O O N M A D N E S S O N T H E 

F R O Z E N W A S T E S . 

SCOBA DIVE 
DURELL 

S L I P O N A W E T S U I T A N D O I P I N T O D U R E L L S T A L E OF 
T R E A S U R E N E A T H T H E ICY W A V E S 

JETPAC 
OLTIMATE 

F I R S T , S O M E S P A C E S H I P D IY , T H E N 
GET C R A C K I N G O N S O M E I N T E R S T E L L A R 

W H E E L I N G A N D D E A L I N G 

ANT ATTACK 
QUICKSILVA 

I N S E C T E R A M A - I N L I V I N G 3 0 ! 
E N T E R T A I N I N G EPIC 

I N T H E R U I N S OF A N T E S C H E R . 
A N O R I G I N A L G R A P H I C S A R C A D E G A M E W H I C H H A S Y O U 

K P I . P I . . . . I I I . G R A B B I N G G A R B A G E A N D NEW GENERATION SOFTWARE ^ ^ k B ^ B h g h t i n g cyclists and dogs 
TRASHMAN 

CHEQUERED FLAG 
PSION 

ATICATAC 
OLTIMATE 

REV U P FOR T H E G R E A T G R A N D P R I X C I R C U S 
A N D R A C E A R O U N D S O M E OF T H E M O S T 

D E M A N D I N G T R A C K S I N T H E W O R L D 

G R A P P L E W I T H S P O O K S IN A F U L L G R A P H I C A D V E N T U R E 
T H A T T A K E S ITS S P I R I T 

F R O M T H E A R C A D E W O R L D . 

FIGHTER PHOT FORGET J U M B O S T H I S G A M E H A S Y O U J E T T I N G A R O U N D 
N R I T A I c v S c u e I N Y 0 U R 0 W N F I G H T E R ~ A L L I M DIGITAL SYSTEMS G L O R I O U S 3 0 ' 

DEATHCHASE 
MICROMEGA 

R E T U R N OF T H E J E D F L I V E S ! A 
S O F T W A R E R E C R E A T I O N OF T H E EPIC 

' O N Y E R B I K E ' C H A S E SCENE. 

FOOTBALL MANAGER 
ADDICTIVE GAMES 

F I G H T Y O U R W A Y T H R O U G H TO 
T H E L E A G U E A N D 

FA C U P F I N A L S 

WHEEUE 
MICROSPHERE 

MAZE DEATH 
PSS 

CHOCKIE EGGI 
A&F SOFTWARE 

IT S H I M OR Y O U . . . S T E E R Y O U R 8 I K E T H R O U G H T H E 
T W I S T I N G M A Z E A N D 

E S C A P E T H E G H O S T R I D E R 

R A C I N G Y O U R CAR A R O U N D 
A M A Z E - A F A T A L M O V E 
M A Y BE A R O U N D T H E C O R N E R . 

FRED 
QUICKSILVA 

C O L L E C T T H E E G G S BEFORE T H E 
M E A N I E S EAT U P A L L T H E C O R N 

A R C H A E O L O G I S T FRED N E E D S H E L P G E T T I N G 
O U T OF T H E 
K I L L E R C A V E R N S . 

VALHALLA 
LEGEND 

BUGABOO 
QUICKSILVA 

ALCHEMIST 
IMAGINE 

THE N E A R L E G E N D A R Y N O R S E A D V E N T U R E 
IN G L O R I O U S T E X T A N D 

G R A P H I C S . A S T R A I N FOR A N Y B R A I N 

T A K E T H E P A R T OF A FLEA I N T H I S 
H I G H L Y G R A P H I C A L 

A R C A D E - T Y P E G A M E . 

A N A D V E N T U R E 7 A R C A D E 
H Y B R I D T H A T H A S Y O U 

D A B B L I N G IN S O R C E R Y . 

BLADE ALLEY 
PSS 

S I X C H A L L E N G I N G S C R E E N S OF A S T E R O I D S , 
T IE F I G H T E R S , S A U C E R S . S P A C E H O P P E R S . B A N K I N G 

S P A C E S H I P S A N D M O V I N G 3 D S C E N E R Y 
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4BK SPECTRUM 
DRAGONS BANE C6.95 FRED C6.9S 

Bertie Bee needs hep 
defending the hn/e Fight off 
the invading swarms, battle 
the bees and defend your 
Queen' 

Indescomp 
Itchy action' 

Jump your way out of the 
caves with Buq,itK>o the ilea 
but beware of the fearsome 
Dragon as you jump around 
the exotic vegetation 

Author David Shea 
An enchanting game based 

around episodes of Raymond 
Bnggs amazingly successful 
book 
43K SPECTRUM 

TTACK C6.95 
ay i 

Battle the Ants m the soft 
solid 30 aty of Antesctm 

Authors M. Preston 
P. Hunt. R. Rose. D. Moore. 

A mythical graphic 
adventure in the dark and 
deadly halls of Earthstone 
Castfe Battle Dragons 
Vampires. Sphinx Zombies 
Skeletons. Gryphons and 
other legendary beasts to 
rescue the beautiful Pnncess 
Paula 

thor Indescomp 
Action beneath the 

Pyramids' 
Fearless Fred the Intrepid 
Archaeologist searches the 
creepy catacombs bekm the 
tomd tomb of' Tootiecarmoon' 
for the terrible treasures 
amidst monstrous mummies 
ghastty ghosts, bats and rats' 

4BK 
COMMODORE 

VIC 20 3K or Si 
DRAGON 

BBC MODEL 

Author JohnHoMs 
Authors Mark & Richard Moon 
Authors Steve Le»Ch 

Authors I & C Andrew lnceni 
Author Dave 

All titles available from Qulckstlva Mall Order 

Oulcksllva programs are available from: Boots, W H. Smiths. J. Menzies. Microdealer. 
HMV. Hamleya. John Lewis. Computers for All and all reputable , John Lewis. Computers tor All and all reputable 

specialist computer stockists. 



A T T H E E N D O F T H E 
L I N E . . . 
There's a pr in t ing blotch on 
page 109 o f t i s s u e 3, in the 
listing o f A n d y Wright 's REM 
Remover program. I just can't 
make out the last entry in l ine 
1040 — a data statement fo r 
the necessary machine code. 

Please can you give me the 
details o f this l ine so that I can 
key it in? 
R . \ l A i t k e n , C'amberle> 

Camberleyeh? Well, that puts 
you in the thick of all the 
action! As to your query, the 
line should have looked like 
this: 

1040 DATA 229.35.6,0,35.126 
254 

Sorry 'bout that. But while on 
the subject of Program Po wer. 
or Play Power as it used to be 
known, I have a cheque on my 
desk for Richard A rchdeacon 
for his contribution, Hopalong. 
Unfortunately, I've lost your 
address, so please write to me 
and I '11 send off your money 
plus something to compensate 
you for the long wait. Ed. 

QL 
C O N T E N T M E N T ? 
The Q L computer , wh ich I 
ordered o n 25 th January, was 
del ivered early last week, thus 
just about mak ing the o r ig ina l 
'end o f M a y ' del ivery date. 
Un fo r tuna te ly I 've been so 
busy mark ing examinat ions 
lately it's on ly g iven me a short 
t ime to t ry it out — but I ' m very 
impressed w i th its per fo rmance 
so far. The s t ipp l ing effect to 
give mul t ip le d i f ferent paper 
colours is par t icu lar ly pleasing 
— especially since the manual 
impl ies that this doesn't w o r k 
on the T V outpu t . Us ing the 
Q L o n a T V is qui te acceptable 
— al though not as good the 
mon i to r wh ich we were able t o 

FOOT 
I s t h e r e s o m e t h i n g y o u ' r e n o t t e l l i n g u s ? 

W r i t e t o F o r u m , Your Spectrum, 
R a t h b o n e P l a c e , L o n d o n W 1 P 1 D E . 

bor row fo r a short t ime. 
However , as you might 

expect, I d o have a few "why 
don' t they' quibbles. O n e smal l 
po in t , but unnecessary and 
i r r i ta t ing, is w h y Sinclair 
Research don ' t punch the holes 
in the manual at the ident ica l 
spacing as the fo lder prov ided. 
M i n e are not qu i te correct ly 
spaced, so I have to case the 
pages across instead o f t u rn ing 
them easily. 

M y next task w i l l be t o make 
mysel f a reference card o f 
SuperBasic commands , 
because the manua l isn't that 
easy to fo l l ow when you arc 
actual ly t r y ing to design a 
program. It w o u l d have been a 
useful extra to have received in 
the or ig ina l package — perhaps 
some enterpr is ing company out 
there w i l l come to my rescue. 

Perhaps you cou ld help me 
in m y invest igat ions fo r a 
suitable m o n i t o r wh ich is 
compat ib le w i th the Q L ? I ' m 
also l ook ing i n t o the 
possibi l i t ies o f using a pr in ter 
via the RS232 inter face — but 
this is a b i t less urgent ( m y 
bank manager w i l l th row a 
wobb ler i f I spend much more! ) . 
S I a f l i n - B a r k e r , B i r m i n g h a m 

We're very pleased to hear 
you've got your QL at last; this 
is where the fun begins! The 
only people we've come across 
that can supply you with the 
peripherals you require are 
Quantum Leap Systems. They 
are selling a Brother HR5 
Printer in matching QL black 
with mains adaptor, leads, etc, 
for £189 inclusi ve. They also 
have a choice of two matching 

black 12-inch monitors; the 
monochrome version for £99 
and the RGB colour version for 
£299, including interface and 
all necessary leads. These are 
available only to QL owners 
from QL Systems, 68 Fox wood 
Close, Felt ham, Middlesex 
TW13 7DL. Dep. Ed. 

H O W D ' Y A D O I T ? 
1 w o u l d l ike to take this 
oppo r t un i t y t o congratu late 
you o n a superb publ icat ion. 
Keep it up! I am wr i t i ng to ask 
i f y o u w o u l d most k ind ly send 
me the l ist ing for the program 
wh ich drew the Spect rum on 
the cover o f issue 4. 

May I also make a 
suggestion? Perhaps you cou ld 
run a series en t i t led 'Classic 
Spect rum Games' and inc lude 
a poster showing the games' 
screen display. Speaking o f 
classic games I was most 
interested in your ar t ic le o n Jet 
Set Wf//y( issue 4) . A s an even 
lesser mor ta l than the person 
w h o wrote i t , I wondered how 
he achieved the un l im i ted livens 
effect. I wonder i f he w o u l d 
d ivu lge the secret? 

M a n y thanks again for a 
magazine devoted ent i rely to 
the Spectrum. 
P h i l i p Stanley, A l t r i n c h a m 

Well. Philip, if you take a quick 
look through the mag, you'll 
come across A ndrew Pennell's 
Hacking A way article which 
should broaden your outlook 
on JSW, and hopefully the 
Spectrum as well. As for the 
cover of issue 4, I'll let 

Troubleshooting Pete fill you in 
on that — he's been wanting to 
tell someone how hard we makt 
him work here for months! Ed. 

Too true! A couple of days 
before that particular issue had 
to go to the printers, our art 
department decided they 
wanted a picture of a Speccy, 
drawn by a Speccy, for the front 
cover — instead of the planned 
(and already photographed!) 
picture of Jet Set Willy. To 
create the picture, lan (our 
photographer) and yours truly, 
worked solidly for over 12 
hours with Melbourne Draw. 
Unfortunately, we don 7 have 
enough spare magazine space 
to print 7K of code, and I really 
don't think it would be the 
easiest thing to type in anyway. 
Troubteshootin' Pete. 

S E E W H E R E 
G R O V E L L I N G G E T S 
Y O U 
A l t h o u g h I ' m not new to the 
w o r l d o f computers , I am an 
apprent ice on Sinclair 
Research's (so af fect ionately 
named) 'Spcccy ' ! So, after an 
in i t ia l play, o n went my coat 
and d o w n to the newsagents 1 
went to look fo r a magazine (o 
he lp me master my new baby. 
A f t e r reading al l the magazines 
in the shop 1 decided to b r ing 
home my f irst copy o f Your 
Spectrum, which I proceeded 
to read f rom cover t o cover. 

Sui tably impressed I again 
ventured f r o m my f ront doo r in 
search o f back copies since the 
issue 1 had was number 4. Wel l , 
after searching high and low f 
located numbers 2 and 3, but 
not number 1. Disheartened I 
went home and read 2 and 3, 
learn ing al l sorts o f new and 
exc i t ing things I cou ld d o w i th 
my Spect rum . , . sorry . , . 
'Speccy' ! It seems, though, that 
I ' m not the on ly unfor tunate 
person bereft o f Issue number 1 
so I 've dec ided to wr i te to sec, 
grovel , grovel , i f I cou ld 

Lose yourself 
in the world of Activision, 

c U V i s i o N 
Your computer was made for us. 
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F O RU 
possibly, grovel , grovel, have a 
copy, grovel, grovel , o f issue 1, 
g r o v e l . . . etc. Please, please 
cou ld you tel l me where 1 send 
o f f for one and how much it 
w i l l cost me? I f you don' t d o 
this for me, when I 'm 9 7 I ' l l be 
very angry w i th you when my 
col lect ion o f 904 copies o f 
Your Spectrum has issue 
number 1 missing!! ! 
C B Backhouse, N o t t i n g h a m 

Ah ha! We know how old you 
are! If you think we 're gonna' 
care about your missing copy 
after we've published 905 of 
them, you're really in need of 
m edical help (probably about 
as much as us!). Truth is, any 
normal person can get back 
issues from us. Just send £1.10 
for each copy you want, stating 
the issue number to: Back 
Issues, Your Spectrum, 14 
Rathbone Place, London W1P 
IDE. However, CB Backhouse 
is obviously a past master at 
grovelling and so gets issue 1 
free! Ed 

K E Y B O A R D 
Q U E S T I O N S 
I wonder i f you cou ld help me? 
I am th ink ing o f changing my 
Spectrum keyboard, but not 
sure wh ich make to buy. C o u l d 
you tel l me wh ich you th ink is 
the best value at the momen t? 
T h a n k you. 
Ca r l Fe r rv im . M i d d l e s b r o u g h 

There are plenty of keyboards 
on the market for you to choose 
from, and here are a few to keep 
you going. The Fuller FDS 
keyboard is manufactured by 
Fuller Microsystems and costs 
£49.95; you can contact them 
on 051 - 709 9280. For the same 
price you can have the Lo-
Profile from A MS, c.id their 
telephone number is 0925 
602690. At £45 there's the 
Spectrum Keyboard from 
Dk 'Tronics. telephone 0799 
26350. If you want to pay 
considerably less than this, how 
about the K - Board from 
Kelwood Computing on 0709 
63242; their board costs 
£28.50. We will be publishing a 
full comparison of all the 
available keyboards in a future 
issue, so look out for it. 
Troubleshootin' Pete. 

T A K I N G T H E 
T E D I U M O U T O F 
T A P P I N G 
Though just s tar t ing w i t h a 48 K. 
Spectrum at nearly re t i r ing age, 
I really appreciated the Z I P 
code program. It's so 
beaut i fu l ly s t ructured and an 

4986 LET peekline=4997: LET peek 1en=4998 
: LET next=4999: LET ask=4988: LET scan° 
4992i LET a=PEEK 23635+256"PEEK 23636: L 
ET al =a 
49B7 GO SUB nexts CLS s PRINT AT 6,0;"Pr 
ess 1 for 1st line S« ALL cons-ecutive li 
nes"*'"press j to jump lines, followed b 
y line No. required" 
4988 PAUSE Ot GO TO (4989 AND INKEY*-"j" 
>+<4991 AND INKEY*="1"> 
4989 INPUT "Line No?"jn: LET a=al: GO SU 
B next 
4990 IF nOline THEN LET a=nextl: GO SU 
B next 
4991 CLS ! PRINT AT 5,O;line;: LET a®a+4 
4992 IF PEEK a=14 THEN LET a«a+6 
4993 IF PEEK a-13 THEN GO TO 4995 
4994 PRINT CHR* PEEK a;: IF PEEK 236B8=1 
THEN PRINT REM This double spacing 
is upset by end-line commands 

4995 LET a~a+l: IF a>»nextl THEN LET a= 
next 1: PRINT '•'TAB 10;len+4t" bytes": G 
0 SUB next: GO TO ask 

U M t h i s t o c h e c k e x a c t l y w h e r e y o u a r e w h e n t y p i n g I n a l i s t i n g . 

archi tectural del ight to read — 
even though many o f the actual 
operat ions are beyond me. 

Needless to say, I made 
mistakes in t yp ing in the 
program and, im i ta t ion being 
the sinccrest f o r m o f f lat tery, I 
devised the f o l l ow ing 
(s t ructured??) 14-l ine p rogram 
to enable me t o check the Z I P 
(o r any other magazine) 
program w i t h its ar t ic le one line 
at a t ime — w i thou t the screen 
being l i t tered w i t h other 
program lines. T h e m i x - u p 
between lines 6535 and 6575 
in the magazine posed a slight 
p rob lem, but it was soon 
evident where every th ing went . 

T h e p rog ram lists each l ine 
separately and can d o so 
consecut ively o r can j u m p 
forwards or backwards t o any 
given l ine showing bytes used 
each t ime. Note that the ' j u m p ' 
c o m m a n d w i l l j u m p fo rwards 
o r backwards using in i t ia l 
var iable ' a l \ Enter G O T O 
4986 as a direct c o m m a n d to 
start the program. 
D o n S m i t h , K i r k b v m o o r i i d e 

• 
S H O R T C U T T O 
A M A Z E 
T o n i Baker has a marvel lous 
knack o f com ing up w i th 
someth ing fresh and her Maze 
program, in issue 4 o f Your 
Spectrum, is no except ion. 
However , those o f us ( l ike me) 
w h o were a b i t daunted by the 
idea o f correctlykcying in 1024 
Hex pairs might revive their 
spir i ts w i t h this l i t t le routine, 
wh ich automates the opera t ion 
as much as possible. 

L o o k i n g at the ranks o f 
numbers — l ike Napoleon 's 
army on the march — I 
thought , " I ' l l never d o i t " . " I t ' s 
w o r t h get t ing a f r i end t o h e l p " , 

she says; so why not use ou r 
f r iendly Speccy? 

L o o k carefu l ly at i t . First, alt 
the numbers start w i t h a '9 ' , so 
that's someth ing the compu te r 
can look af ter ; there's no po in t 
wear ing your o w n fingers out 
do ing the same th ing over and 
over again. That 's one o f the 
things computers are for ! 

Secondly, it's much easier to 
keep in the correct place i f you 
arrange t o enter the numbers in 
rows o f eight, to match the 
p r in tou t in Your Spectrum. 

Th i rd ly , i t w o u l d be nice to 
have the compute r keep the 
score, by get t ing it to pr in t out 
the l ine and c o l u m n numbers as 
it goes a long — another th ing 
it's good at. 

So here's the result o f a short 
session at the keyboard. I t 
enabled me to key in al l 1024 
bytes in about hal f an hour . 
Y o u can go back and correct a 

section by enter ing, G O T O 
2 0 0 as a direct c o m m a n d and 
then I N P U T i n g the l ine 
number on cue. I ' m conf ident 
enough o f the result t o th ink 
there are some glitches in the 
l ist ing in the last few lines, but I 
don ' t k n o w exact ly what they 
shou ld be to get a proper ly 
d r a w n pat tern. A l so , there's a 
mispr in t in the code l ist ing: 
' E D 5B B 1 5 C \ hal f -way d o w n 
page 22, shou ld be ' E D 5 B B 0 
56' , in order to load the x co-
ordinate. 

A n y h o w , a l l mazes baff le 
me, even when pr in ted out in 
fu l l — let a lone seen in bits 
th rough a square keyhole! 
John D u r s t , Swer fo rd , O x o n 

> 

I N T R O U B L E 
Further to the letters by R P 
Tay lor ( YS issue 3 ) and M i k e 
M inchcn ( KS issue 4 ) , I w o u l d 
l ike to po in t out that this 
p rob lem regarding the values o f 
the I N c o m m a n d is not just 
c o m m o n to issue 3 models. For 
months I 've been unable to 
fa thom out where I ' m going 
w r o n g w i t h the p rog ramming o f 
m y Issue 2 model . I 've wr i t ten 
to Sinclair Research twice but 
have got no reply. 

A few o f m y fr iends w i th 
Issue 2 models are 
exper ienc ing the same 
p rob lem, and it w o u l d seem 
that Sincla i r Research fa i led to 
i n f o r m customers o f a design 
change. 
Tony I v a n o t , West L o t h i a n 

This seems to be a common 
problem — and I've received 
quite a few phone calls on this 
one. Take a look at my column 
in Frontlines for a suggested 
solution. Troubleshootin Pete. 

LET 

1 POKE 23658,8: CLEAR 57340 
5 LET col=0: LET lin=l 
10 LET col=col+1: IF col=9 THEN 

ol — 1: LET lin-lin+1: CLS 
15 PRINT AT 10,0;"MAZE DATA - next 

entry: Line "|lin;" Entry ";col 
20 IF INKEV#=M" THEN GO TO 15 
30 LET n-CODE INKEY* 
40 IF n»I3 THEN STOP 
50 IF n=45 THEN LET col=col-(coi>0):P 

RINT OVER 1:AT 13,0;TAB 4+3*col; OVER 0; 
'*: GO TO 110 

60 IF NOT <(n^=48 AND n<=57) OR (n>»6 
5 AND n<«70>) THEN GO TO 10 

70 LET n=n-48-7*<n>=65> 
80 PRINT AT 13,0:"Entry:") OVER It TA 

B 4+3*col; OVER 0;" 9";INKEY» 
90 POKE 57343+col+8*8tlin—1>,n+16*9 

110 IF INKEY*<>**" THEN GO TO 110 
120 GO TO 10 
199 STOP 
200 INPUT "1 in";1 in:LET col=0 
210 PAUSE lO: GO TO lO 

M a k e t h e S p e c t r u m d o t h e w o r k w h e n k e y i n g In l o t s o f H e x p a i r s . 
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F a n t a s i s e o v e r f e a t u r e s , M a r v e l a t m a c h i n e c o d e . R e v e l i n r e v i e w s . . . L u s t o v e r l i s t i n g s . . 

If you recognise any of the critical con- anxiously pulling their hair out trying to 
ditions portrayed above, then you' re secure a copy. Really! 
probably a lost cause as far as computing. So, that's why this month, we're 
goes — admit it, you're hooked! And, as kicking off our Speccy Subs service. For 
a devout follower ofSir C live's wonder just£12(in UK andNorthern Ireland 
machines, you 
don't want to miss 
out on one of the 
best cures around 
(our magazine 
carries no Govern-
ment health 
warning). 

You've doubt-
less heard the 
rumour that you'll 
always be able to 
take a stroll down 
to your local news-
agents and pickup 
a copy of YS, no 
problem? But the 
fact is that Your 
Spectrum issue 
one sold out so fast, 
we're still getting 
calls from people 

I w o u l d l ike to s u b s c r i b e to Your Spectrum and QL 
User for t h e nex t 1 2 issues, s ta r t i ng w i t h 
t h e issue. 
I e n c l o s e a c h e q u e / p o s t a l o r d e r m a d e p a y a b l e t o 
S p o r t s c e n e Spec ia l i s t P ress L t d for ( t ick t h e 
a p p r o p r i a t e box): 
• £ 1 2 ( U K a n d Eire) 
• £ 1 5 (Eu rope) • £ 2 5 (Airmai l ) 
O r p l e a s e c h a r g e m y A c c e s s / V i s a / D i n e r s / 
A m e r i c a n E x p r e s s c a r d (p lease d e l e t e w h e r e 
app l icab le) . 
A c c o u n t N u m b e r 
N a m e : 
Add ress : 

P o s t c o d e 
(please use block capitals) 

S e n d t h e c o m p l e t e d c o u p o n p l us p a y m e n t t o 
S p e c c y S u b s , Your S p e c t r u m , 1 4 R a t h b o n e 
P lace , L o n d o n W 1 P 1 D E . 

If y o u d o n ' t w a n t t o d e f a c e y o u r m a g a z i n e p l e a s e m a k e a p h o t o c o p y 
of t h i s o r d e r f o r m . 

only — it's a little 
bit more for Europe 
and Air Mail) you 
can guarantee that 
each issue will 
come thudding 
through your door 
each and every 
month. 

All you have 
to do is fill in the 
attached coupon 
(or a photocopy 
of same) and 
unlock your 
chequebook. 
Of course, if you're 
a credit card king, 
just give us your 
number and we'll 
do the rest— 
that'll do nicely. 
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_<EV> •̂FTMRRE-. 
O H M U M M Y ! ! 
Y o u r p a r t y of a r c h e o l o g i s t s e n t e r t h e 
p y r a m i d in s e a r c h o f t h e m u m m i e s of t h e 
p h a r o a h ' s h o u s e h o l d . T h e r e a r e f i v e b u r i a l 
c h a m b e r s c o n t a i n i n g t r e a s u r e , s e c r e t 
sc ro l l s , keys , r o y a l m u m m i e s a n d s o m e n a s t y 
s u r p r i s e s . T o p a s s f r o m o n e c h a m b e r t o t h e 
nex t , y o u m u s t f i n d t h e k e y a n d r o y a l m u m m y , 
bu t b e w a r e , y o u m a y u n c o v e r a g u a r d i a n , 
w h o w i l l c h a s e y o u r g r o u p t o a v e n g e y o u r 
d e s e c r a t i o n ! ! 
A M a c h i n e C o d e g a m e fo r t h o s e w i t h n e r v e s 
of s t e e l a n d g r e a t c o u r a g e . 

P r i c e ( Z X 8 1 & S P E C T R U M ) C4 .95 

9M£ 

D I S C O D A N 
C a n p o o r D a n d e c o n t a m i n a t e t h e a t o m i c f u e l 
r o d s in t i m e ? ! In t h i s n e w 3 D m a c h i n e c o d e 

a m e , y o u c o n t r o l D a n D a n T h e A t o m i s e r 
an , j u m p i n g h i m f r o m d i s c t o d i s c , t r y i n g t o 

r e d u c e t h e e v e r i n c r e a s i n g r a d i a t i o n leve ls , 
in t h e a t o m i c p i le . H o w e v e r , U p ' n ' A t o m ' A r r y 
a n d h i s g a n g of v a g r a n t p a r t i c l e s a r e t h i r s t i n g 
f o r t h e e n e r g y in y o u r b a c k p a c k , w h i c h 
m a k e s l i fe a b i t a w k w a r d at t i m e s . T h e n 
t h e r e ' s R o n t h e R a p a c i o u s R o b o t , no t t h e 
so r t t o m e e t in a d a r k a l l ey {or a n y w h e r e e l s e 
f o r t h a t ma t te r ) ! ! 

P r i c e ( 4 8 K S P E C T R U M ) £ 4 . 9 5 

Al l p r i c e s i n c l u d e p o s t a g e a n d p a c k i n g . A l l c a s s e t t e s d e s p a t c h e d w i t h i n 4 8 h o u r s o f r e c e i p t of o r d e r . 
A c c e s s o r d e r s w e l c o m e . 

D E A L E R E N Q U I R I E S W E L C O M E 
G E M S O F T W A R E , U N I T D , T H E M A L T I N G S , S T A T I O N R O A D , S A W -

B R I D G E W O R T H , H E R T S . 
T e l e p h o n e ( 0 2 7 9 ) 7 2 3 5 6 7 / 7 2 3 5 1 8 . 

THE BASIC TOOLKIT 
F U L L Y M I C R O D R I V E C O M P A T I B L E 

P R O G R A M E D I T I N G 
Block D E L E T E , M O V E , COPY. M E R G E 
Advanced F I N D & S U B S T I T U T E 
(ei ther g lobal o r single-shot) 
A U T O l ine generator 
E D I T specif ic l ine 
Fu l l R E N U M B E R w i t h l ine repor t 
Variables C A S E - C H A N G E 

P R O G R A M C O M P A C T I O N 
R E M K I L L w i t h p r o t e c t i o n f o r m / c 
Statement P A C K E R 
2 types o f numbe r C R U N C H rou t ines 
Savings of up t o 45% in p rog ram size possible 
w i t h no change t o execu t i on logic e x c e p t 
that the p rogram w i l l run faster) 

P R O G R A M D E V E L O P M E N T 
E x e c u t i o n T R A C E . Manual c o n t r o l over execu t i on 
speed (down t o 1 l ine/sec.). Single-step f ac i l i t y 
Comp le te E R R O R and B R E A K t rap 
O N E R R O R G O T O O N E R R O R R E S U M E 
O N B R E A K G O T O O N E R R O R R E S U M E 
Can be set/reset independent l y 
List V A R I A B L E S . Useful debug aid 

E X T R A F E A T U R E S 
F lex ib le A L A R M C L O C K w i t h independent 
c o n t r o l over c lock t ime, alarm t ime & a larm 
o n / o f f 
10 U S E R - D E F I N A B L E K E Y S (up t o 256 bytes each) 
Fu l l m e m o r y - m a p and display of selected system 
variables 

— Easy-to-use and f u l l y in teract ive, w o r k s w i t h all p r in ters . 
— Comp le te l y se l f -conta ined generat ing its o w n error-messages. 

- Less than 7 K in length (p ro tec t i ng U D G area) o p t i o n a l l y reduc ib le to less than 5 K . 

PASCAL 
» £ 2 5 « c 

160 Hiflh Sweet North 
DunitJblc Bedl LUG 1 AT 

Tel: 10582)6964 21 

DEVPAC 
» £ 1 4 « f 



HACKING AWAY 
We've had so many pleading letters and phone calls asking for the POKEs A n d r e w P e n n e l l 

used to 'enhance' J e t S e t W i l l y . ..that we just had to publish them. 
That, and the multitude of suggestions sent in by our faithful readership! 

We're fee l ing a h i t o v e r w h e l m e d at the 
response t o o u r reve la t ions o n Jet Set 
Willy \n issue 4 . In fac t , the m u l t i t u d e o f 
letters d i v i d e i n to t w o d is t inc t g roups — 
ihe naughty hackers, w h o ' v e b l y the l y 
supp l ied al l the P O K E s y o u s h o u l d never 
have needed in the first p lace, a n d those 
o n the straight a n d n a r r o w w h o s i m p l y 
wanted to k n o w the requ i red locat ions. A 
few cor responden ts even o f f e r e d money , 
hut y o u can't b r ibe m e (at least, no t 
easi ly ! ) 

F i rst , let's have a l o o k at the P O K E s 
that I m e n t i o n e d : 

POKE E f f e c t 
3 4 7 8 5 . X - 1 'x' lives (maximum 32) 
3 5 8 9 9 . 0 Infinite lives 
34795 . x Start at room x (you 

normally start in the 
Bathroom which is x-33) 

4 1 9 8 3 . 2 5 6 - x The number of objects 
(normally x-83) 

Note that the miss ing P O K E is the an t i -
p ro tec t ion one , w h i c h I ' m no t g i v i ng fo r 
obv ious reasons. F r o m the c o r r e s p o n d -
ence I 've had . i t seems as t h o u g h 
everyone has a d i f fe ren t one — bu t 
they're a l l var ia t ions o n a theme. 

J U M P T O IT 
For those w h o don ' t know? h o w t o b reak 
in to JSW, I have i nc l uded a genera l 
loader p r o g r a m that can be a l te red t o 

1 0 I N I - 7 : P A P E R I s B O R D E R l i C L 
E A R 3 2 7 6 7 

2 0 P R I N T " J S W i s l o a d i n g " 
3 0 L O A D " " C O D E 
9 0 
9 9 R E M P O K E s a f t e r h e r e 

8 9 8 
8 9 9 I N P U T " P r e s s E N T E R t o s t a 
r t " j L I N E A * 
9 0 0 R A N D O M I S E U S R 3 3 7 9 2 

A g e n e r a l l o a d e r p r o g r a m f o r J e t S e t Willy 
— s i m p l y I n s e r t w h a t e v e r P O K E s y o u w a n t 
b e t w e e n l i n e s 1 0 0 a n d 7 0 0 . 

a l low t o y o u to a d d y o u r f avou r i t e 
P O K E s . Insert any extra l ine, f r o m l ines 
100 to 7 0 0 , R U N i t , then p lay the JSW 
tape. 

Qu i t e a few readers asked abou t the 
myster ious 10- let ter code that a l l ows 
r o o m j u m p i n g , so here is t he secret: go t o 
the First L a n d i n g a n d get o n t o the lowest 
level — the f l oo r . T h e n t ype in the let ter 
O n c e y o u ' v e t y p e d • W B I T E T Y P E R ' I n - T h e 
F i r s t L a n d i n g ' , h e r e ' s t h e c o m b i n a t i o n o f 
k e y s y o u ' l l n e e d t o u s e t o w h i s k y o u r s e l f 
a r o u n d t h e r o o m s . 

R O O M 
N U M B E R 

R 0 0 M N A M E T H E C O M B I N A T I O I 
OF K E Y S R E Q U I R E 

H 
0 

0 - The Oft Licence j 9 ' 
1 * The Bridqe j 9 

U - Under the MeqaYree 1 9 
3- At the Foot of the MegaTree 1 2 9 
4- TheOrive 3 9 : 
5- The Security Guard 1 3 9 
6- Entrance to Hades- 2 3 9 f 

7- Cuckoo's Nest 1 2 3 9 
8- Inside the MegaTrunk 9 ! 
9- On a Branch Over the Drive 1 4 9 
10- The f ront Door 2 

A 9 
11- The Hall 2 4 9 
12- Tree Top 3 4 9 i 
13- Out on a Limb | 1 

2 

3 4 
4 " 

9 
14- Rescue Esmerelda 2 3 

4 
4 " 9 

15- I 'm sure I've seen this before... 1 2 3 4 & 
16- We must perform a Ouirkafleeq 

4 
5 9 , 

17- Up on the Battlements 1 5 9 
18- On the Roof 2 5 § 
19- The Forgotten Abbey 1 2 5 9 , 
20- Ballroom East 3 5 9 
21- Ballroom West 1 3 5 9 
22- To the Kitchens — Main Stairway 2 3 5 9 ; 
23- The Kitchen 1 2 3 5 9 
24- West of Kitchen 4 5 9 
25- Cold Store 4 5 9 ' 
26- East Wall Base 1 i A 5 9 
27- The Chape! 1 g A 5 9 
28- First Landlnq 3 4 5 9 
29- TheNiqhtmare Room 1 3 A 5 9 
30- The Banyan Tree 1 3 4 5 9 
31- SwimminqPool 1 2 3 A <f 5 9 
32- Halfway up the East Wall 1 6 9 
33- The Bathroom 1 6 9 
34- TopLandinq 2 6 9 
35- Master Bedroom i 6 9 

36- A Bit of Tree 3 6 9 i 
37- Oranqery 1 3 6 9 
38- Priests' Hole n £ 3 6 9 
39- Emergency Generator i i 2 3 6 9 
40- Dr Jones wil l never believe this 4 6 9 
41- The Attic 1 4 6 9 ! 
42- Under the Roof 2 

A « 6 9 
L43- Conservatory Roof 2 A ? 5 9 
[ 4 4 - On Top of the House 1 3 A 9 
[ 4 5 - Under the Drive i 

«* 
A 4 6 9 

[ 4 6 - Tree Root 1 3 4 6 g V 
! 47- I J • 1 2 3 A u 6 9 
[ 4 8 - Nomen Luni 1 2 5 6 9 
TO The Wine Cellar 1 ? 5 6 9 | 

50- Watch Tower 1 2 5 5 9 
51- Tool Shed 1 n 5 6 9 1 

[ 5 2 - Back Stairway 3 5 
5 

6 g 
I 53- Back Door 1 3 

5 
5 G 9 

54- West Wing 0 3 5 6 9 
55- West Bedroom •j 2 3 5 6 9 
56- West Wing Roof 1 j 4 S 6 9 
57- Above the West Bedroom i A •f 5 9 
58 The Beach \ A 4 5 6 9 
59- The Yacht 1 2 A •1 5 9 
60- The Bow | 1 L i _ 

A 
H 5 6 9 
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HACKING AWAY 

sequence W R I T E T Y P E R ' , m a k i n g sure 
all the t ime that W i l l y doesn't wander up 
the ladder ; he has to stay o n the f l oo r fo r 
it to w o r k . Tha t done , test it by h o l d i n g 
d o w n the '6* key; i f you've done it cor -
rectly, you ' l l have wa rped y o u r way i n to 
the O f f L icence. T o j u m p to o the r rooms, 
you ho ld combina t ions o f the keys ' 1' to 
' 5 \ a long w i th the ' 6 ' key, where k e y s ' 1' 
to ' 5 ' cor respond to the b inary o f the 
r o o m number , as in Manic Miner. 
Beware though, because some c o m b i n -
at ions w i l l crash the p rogram, and some 
rooms are unobta inable. I f the ent ry 
procedure seems too tedious, P O K E i n g 
34275,10 w i l l act ivate i t for you . 

However , fo r those not interested in 
the finer po ints o f actual ly p lay ing the 
game and w h o want to see the final se-
quence o f events when y o u have 
col lected a l l o f the objects, wai t n o 
longer. T o see the final head-we t t i ng 
effect, select one object by P O K E i n g 
41983,255 ( w h i c h just happens to be the 
tap) , col lect i t , get a long to the Master 
Bed room, and hey presto — Wi l l y ' s 
strange predic t ions w i l l be revealed! 

But . . . shock hor ro r , there was a 
mistake in the o r ig ina l ar t ic le. O n the first 
page above the m a p you ' l l find a very 
inaccurate paragraph — fo r wh i ch I deny 
al l responsibi l i ty ( W h y ' s everybody 
always picking on me. Ed.). For the 
recon i , there are 79 visible objects, t w o o f 
wh ich count as doub le , and t w o invis ib le 
ones in the land ing a n d s w i m m i n g poo l , 
mak ing a to ta l o f 83 in al l . 

T H A N K Y O U P E O P L E 
T i m e now to credi t those souls w h o sup-
pl ied even more useful locat ions, s tar t ing 
w i th M i k e Stock we l l . He was the first 
w i t h an a n t i - A t t i c ' P O K E , wh ich he 
worked ou t d u r i n g the last M i c r o f a i r ! H is 
P O K E is 59900 ,255 and it wo rks l ike a 
dream. I should also men t i on Ju l i an 
O ' D e l l , w h o also f o u n d i t , but a bi t later, 
and J i m D u n c a n w h o fixed it in a d i f fe r -
ent way. In fact , a l l three w o r k e d out 
easier ways o f do ing it than the o f f i c ia l 
Software Projects P O K E s — wel l done 
guys! 

Next hacker was J \ 1 D o d d s , w h o sup-
pl ied the f o l l o w i n g i n fo ; P O K E i n g zero 
i n to locat ions 39998 th rough 40191 
deletes the M o n t y Py thon foo t , the barre l 
and the dreaded M a r i a , and zero ing f r o m 
approx imate ly 4 6 8 9 6 to 49171 w i l l 
delete the rest o f the deadly m o v i n g gra-
phics inc lud ing those in the Banyan Tree 
and the Forgot ten abbey — thanks very 
much J M D . A n d r e w C o l e showed 
another way o f m a k i n g l i fe easier, by 
zeroing locat ions 34808 , 3 4 8 0 9 , 34811, 
34812, 34814, 34815, 3 7 4 2 5 - 7 , and 
40064-40191. T i m C a n n o p supp l ied 
35123,0 to obl i terate eve ry th ing that 
moves, and 38240 ,0 is an a l ternat ive way 
o f d ispatching Mar ia . T h e j o k e is that 
even w i th no baddies, I st i l l can't d o the 
Banyan Tree proper ly . 

D a v i d H a r r i s wro te in to reveal that 
P O K E i n g 3 4 7 8 5 determines the number 
o f l ives, f r o m one t o 32. H e also related a 
very interest ing story about one o f his 
f r iends. Apa ren t l y , af ter be ing fobbed o f f 
by Sof tware Projects response t o 7 i 'Wen -
qui r ies. the unnamed f r i end pre tended to 
be Bruce Everiss, D i rec to r o f Imagine. 
Th i s par t ly succeeded, but eventua l ly 
fa i led when a fa i r ly h igh -up emp loyee 
w h o knew the real M r . Even ts , un fo r t u -
nately spot ted the charade; g o o d t ry 
anyway ! Sincere thanks to to M a l c o l m 
Co le , w h o revealed that P O K E 36477,1 
stops you d y i n g when y o u fa l l a great 
height — a great piece o f hack ing 
M a l c o l m . W i t h this t ime ly P O K E , f o r 
instance, y o u can enter the Conserva tory 
R o o f f r o m U n d e r the Roo f , w i thou t 
hav ing to negot iate the dreaded Banyan 
Tree. 

A n d st i l l they come! J o h n G r e e n re-
vealed how to get the object in the First 
Land ing , using the ' W R I T E T Y P E R ' 
method. First , e i ther do the P O K E o r 
type the sequence, then go t o the *To K i t -
chesn M a i n Stairway* r o o m , and stay on 
the stairs on the left o f the deadly snow-
flake. Nex t , h o l d keys *3\ '4 ' . ' 5 ' and ' 9 ' 
d o w n s imul taneously , and y o u shou ld 
appear in the side o f the wa l l i n the f irst 
l and ing — and y o u r object coun t w i l l go 
up by one. H o w y o u get d o w n w i thou t 
dy ing I leave to your imag ina t ion ! 

T a l k i n g o f ' W R I T E T Y P E R ' , C W Else 
exp la ined w h y the keyboard hardware 
messes it up , and also how to get JSW to 
w o r k w i t h the Inter face 2 — by P O K E 
36635 ,239 . D o m i n i c Nea l , a tender 15-
year o ld , suppl ied P O K E 36545 ,0 wh i ch 
makes the Banyan Tree just a l i t t le b i t 
easier. Us ing i t , go t o the left o f the tree 
and get to the th i rd p i l la r ; f r o m there y o u 
w i l l be useful ly sucked up i n to Bi t o f Tree, 
and hence i n to the elusive Conservatory. 
D o m i n i c also gave P O K E 36358 ,0 wh ich 
turns W i l l y i n to a 'Super W i l l y ' , g i v ing 
h i m j u m p i n g powers reminiscent o f 
Zebedee. D a r r e n A p p l e b y must have 
been k i ck i ng h imsel f as a few days before 
YS issue 4 came out he'd posted us a nice 

m a p o f JSW that he'd done h imsel f — 
sorry Dar ren , but I beat you to i t ! 

Since w r i t i n g the or ig ina l ar t ic le, we 
th ink we've d iscovered the reasons f o r 
some o f the strange screen names. 
N o m e n L u n i is a mickey- take o f the logo 
used o n Imagine's Zzoom — N o m e n 
L u d i (p resumably La t in fo r someth ing o r 
o ther ) . T h e D r Jones screen has some-
th ing to d o w i t h the p ink e lephant , but 
I ' m sti l l not real ly sure o f that l i nk ! T h e 
w o r d 'Ou i r ka f l eeg ' der ives f r o m a chant 
taken f r o m a book cal led The Adventures 
of Fat Freddy's Cat # 5 , sent to us by 
R o b i n Co les . It seems that p e r f o r m i n g a 
Ou i r ka f l eeg involves lay ing o n y o u r back 
w i t h you r feet i n the air, in the presence o f 
dead f u r r y an imals — strange books y o u 
read Rob in . Or ig ina l l y the screen was 
cal led T h e G a p i n g Pit , but this got 
changed at some stage. 

F I R S T S T E P S IN H A C K I N G 
Ou i t e a few t ra inspot ters have wr i t t en in 
ask ing how they can become 'hackers'. 
O K — here are m y tactics ( t hough I ' m 

sure everyone does it d i f fe ren t ly ) . First a 
know ledge o f machine code and a good 
disassembler are v i ta l ; for the latter I use 
the Hisof t MONS. 

T h e first move in hack ing is to break 
i n to the p rog ram wh ich can range f r o m 
the s imple to the near impossib le. / V W i s 
actua l ly s imple, as you M E R G E the first 
bi t o f Basic, C L E A R 32767 , then L O A D 
C O D E a n d restart the tape. H e y presto, 
the code is in the mach ine, and using a 
header reader p rog ram ( l i ke the one in 
KSissue 4 ) y o u can find exact ly where the 
code lies. In JSW it's f r om 32768 to 
65535 . Tha t done , you need to f i nd a 
suitable place t o put your disassembler; 
o n JSW I find 26CKX) convenient . 

I f you've got this far. wel l , now comes 
the d i f f i cu l t bit . . . examin ing the 
sof tware f o r recognisable statements that 
are alterable. A s an example , here's how I 
f o u n d the ' i n f i n i te lives' P O K E . T h e 
usual way fo r decreasing the l ives counter 
in any Z 8 0 game is w i t h a D E C ( I I I . ) 
ins t ruct ion, so I searched carefu l ly fo r all 
occurences o f the byte $35 . A s each byte 
was found , I disassembled the bytes 
a round i t , to ensure it was p rog ram and 
not data, and made note o f the L D H I . 
ins t ruc t ion before each D E C . Tha t list o f 
addresses was then fur ther examined t o 
see wh ich ones got in i t ia l ised t o e ight , the 
s tar t ing n u m b e r o f lives. A s it t u rned ou t , 
none o f t hem d i d . so I searched fo r in i t ia l -
isat ion to seven and struck lucky. Once 
I'd f o u n d the H L value. I w o r k e d back-
wards to find the relevant D E C ( H L ) 
ins t ruc t ion , then N O P p e d it out by 
P O K E i n g it w i t h zero. That 's al l there is 
to i t fo lks! 

9 9 R E M S A V E a s S C R E E N * 
t O O R E S T O R E 1 5 0 
1 1 0 P O K E 3 5 5 3 8 , 1 9 1 : P O K E 3 5 6 0 0 
, 1 4 « P O K E 3 5 6 0 1 , 2 5 4 
1 2 0 P O K E 3 4 9 9 7 , 0 : P O K E 3 4 9 9 8 , O 
: P O K E 3 4 9 9 9 , 0 
I 3 0 F O R 1 - 3 5 5 4 7 T O 3 5 5 9 0 
1 4 0 R E A D a : P O K E 1 , a : N E X T 1 
I S O D A T A 2 5 3 , 2 2 9 , 2 2 1 , 2 2 9 , 2 2 1 , 
3 3 , 2 3 7 , 2 5 5 , 1 7 , 1 7 , 0 , t 7 5 , 2 0 5 , 1 9 
4 , 4 , 6 , 5 0 , 1 1 8 , 1 6 , 2 5 3 , 1 7 , 0 , 2 7 , 6 
2 , 2 5 5 , 2 2 1 , 3 3 , 0 , 6 4 , 2 0 5 , 1 9 4 , 4 , 2 
4 3 , 2 2 1 , 2 2 5 , 2 5 3 , 2 2 5 , 1 4 , 2 5 4 , 0 , 0 
,0,0,0 

T h i s l i s t i n g a l l o w s S C R E E N S t o b e s a 
a n y t i m e d u r i n g t h e g a m e , s i m p l y b y 
p r e s s i n g t h e ' S ' k e y . 

9 9 R E M c o r r e c t p a u s e b u g 
1 0 0 R E S T O R E 1 5 0 
H O P O K E 3 5 5 9 1 , 1 9 5 : W E 3 5 5 9 2 , 
2 4 0 : P O K E 3 5 5 9 3 , 2 5 5 
1 3 0 F O R 1 - 6 5 5 2 0 T O 6 5 5 3 5 
1 4 0 R E A D a j P O K E i , a : N E X T 1 
I S O D A T A 1 9 7 , 3 3 , 0 , 1 5 4 , 1 7 , 0 . 9 0 , 
1 , 0 , 1 . 2 3 7 , 1 7 6 , 1 9 3 , 1 9 5 , 1 8 , 1 3 9 

T h i s p a t c h c u r e s t h e ' p a u s e ' b u g w h i c h 
a f f e c t s I n t e r f a c e 1 J e t - s e t t e r s . 

T h e general m e t h o d fo r any such hack -
ing is to search fo r expected o p codes, but 
it can take a l ong t ime. There is another 
me thod , wh ich I th ink a few cor respond-
ents used, k n o w n as ' r a n d o m P O K E i n g ' ; 
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however , th is can be ra ther a h i t a n d miss 
affair . Be pat ien t — t o find a l l the P O K E s 
above t o o k a lo t o f t i m e , a l o t o f w o r k , 
and a large q u a n t i t y o f l i s t i ng paper . B u t 
i t s been w o r t h i t . 

W I L L Y ' S B L U E S 
G o o d as the game is, there are some bugs 
in JSW. T h e A t t i c ' f ea tu re ' is rea l ly an 
acc identa l consequence o f a f a u l t y by te 
in the spr i te da ta , a n d you ' ve p r o b a b l y 
f ound the w a y y o u can lose a l l o f y o u r 
lives (even i n f i n i t e ones ) b y d y i n g in the 
w r o n g p lace at the edge o f the screen. 
In ter face 1 o w n e r s w i l l a lso k n o w tha t 
pressing a k e y t o pause the p r o g r a m , in 
fact, pauses i t f o r e v e r — the w h o l e t h i n g 
locks up. I t is caused by a read o f p o r t 0 , 
( w h i c h ac tua l l y l ocks the m a c h i n e u p 
rather w e l l ) in t u r n caused by a m iss ing 
L D C , S F E i ns t r uc t i on . A mys te r i ous 
co r responden t k n o w n o n l y as I A C has 
sup l i ed a p r o g r a m tha t co r rec ts the bug , 
and i t is i n c l u d e d in th is a r t i c l e i n a f o r m 
y o u can a d d t o the l oade r a l r eady g iven. 

T h e ve ry t o p f e w K o f JSW consis ts o f 
code that addresses a c o m p l e x p iece o f 
ha rdware , a n d n o w I ' ve f o u n d o u t w h a t it 
is — it 's ac tua l l y the T R S - D O S , c o p i e d 
st ra ight f r o m the T R S 8 0 that M a t t h e w 
S m i t h used t o w r i t e JSW; th is is t hus a 
h a n d y p lace to p u t any pa tches o r m o d s , 
o r even some ex t ra screens. 

S C R E E N D R E A M S 
T o e n d th is a r t i c l e o n a h i g h spo t , I 've a lso 
p r o v i d e d a l i s t ing t o enab le S C R E E N S s 
to be taken f r o m the p r o g r a m a n d s to red 

H e r e ' s t h e I n s p i r a t i o n f o r t h e r o o m ' W e m u s t p e r f o r m a Q u i r k a f l e e g ' — c o u r t e s y o l 
T h e A d v e n t u r e s o f Fat F r e d d y ' s C a t , i s s u e 5 . 

o n cassette. 
T h u s , at a n y t i m e d u r i n g the game, 

press ing t h e ' S ' key w i l l save the screen t o 
tape, bu t be sure t o start r e c o r d i n g be fo re 
y o u press i t . 

A l t h o u g h th is has so far o n l y been 
i n v o l v e d w i t h JSW, cons ide r it o p e n f o r 
h a c k i n g business o f any k i n d — h o w 
a b o u t h a v i n g a g o o n Lunar Jetman, 
Trashman or Chuckie Egg? Qs 

STACK 100 LIGHTPEN - £28.75 GIVES YOUR COMPUTER EYES! 

SLR 
(STACK LIGHT RIFLE) JUST TWO OF THE EXCITING 

PRODUCTS IN THE STACK 100 RANGE 

C B M 6 4 A c c e s s o r i e s 
Cartridges:-
H E L P - over 20 extra commands, disassembler and 

, _ M machine code monitor OOS £28.75 
A I ™ jtoi/ * • • I n I SUPERHELP - as HELP but with a comprehensive 
Available for the CBM 64, VIC-20 and 48K ^ ^ K I I ^ W L ^ H 2 pass assembler £40 25 
S.nc"air Spectrum, this quality rifle comes ARROW - loads and saves a 32K program faster than 
complete w.th three exerting games and ^ ^ V f T T ^ H a 1541 disk drive (use with 1530 C2N cassette deck) 
connects to your computer with 12 feet ol • I I I £33 35 
cable The SLR puts you in a different ^ • U U V ^ H ARROW PLUS - as ARROW but with a 
, e a 9 u e ^ ^ ^ ^ ^ T T J T T H ^ ^ ^ B comprehensive 6502 assembler £44.85 
C 9 Q 4-SL0T MOTHERBOARD - (switched) £33.35 
L f c v i v v and a range interfaces. 

Please send me a Free brochure, pnee list and 
the address of my nearest stockist. 
Name 
Address 

E & O.E. r.s. 

All prices are inclusive of VAT and delivery. 

S T A C K 1OO 
C U S T O M E R INFORMATION C E N T R E 

290-298 Derby Road. Bootle. Liverpool L208LN 
Trade Enquiries: 051-933 5511 ask for Trade Sales 
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A 

GOES YBIIR CODE 
Has the razzle-dazzle gone out of your programs? S i m o n L a n e ' s got some 

explosive ideas to stun you.., 

Have you ever had that fee l ing o f an t i -
c l imax when , hav ing successful ly 
ob l i te ra ted an a l ien (o r wha teve r ) in 
some otherwise superb ly w r i t t en Basic 
p rog ram, it s imp ly d isappears i n to t h i n 
air w i t hou t any k i n d o f g raph ic reward? 

We l l , now you ' l l be able t o remedy this 
omiss ion by s imp ly ca l l i ng one o f these 
i n t e r r u p t - d r i v e n mach ine code exp los ion 
rout ines at the app rop r i a te po in t in you r 
p rog ram. Just read the ins t ruc t ions, t ype 
in the ob jec t code , and o f f y o u go. 

F D F F 
F D F F 1 6 F E 

F E O l 
F E 0 2 
F E O S 
F E O B 
F E O B 
F E O C 
F E O F 
F E 1 1 
F E 1 3 
F E 1 3 

O R G S F D F F 
D E F W M C E X P 

| t n l t l * l l « * v a r i a b l e s a n d i n t e r r u p t s 
A F 
3 2 D 8 F E 
3 2 D A F E 
3 2 D F F E 
3 C 
3 2 D 9 F E 
3 E F D 
E D 4 7 
E D S E 
C 9 

A 
( D O N E ! , A 
( S I Z E ) , A 
C I N O U T > , A 

A 
( C O U N T ) , A 

A . f t F D i T h i » m a t e * t h e Z 8 0 j u m p t o t h e s u b 
I , A t r o u t i n e w h o s e a d d r e s s i s s t o r e d a t 
2 ; F D F F e a c h t i m e a r t i n t e r r u p t o c c u r s 

e v e r y 0 . 0 2 s e e s 
F E I 6 C 5 
F E 1 7 D 5 
F E 1 B E 5 
F E 1 9 F 5 
F E 1 A D D E 5 

F E I C 
F E I F 
F E 2 0 
F E 2 3 
F E 2 6 
F E 2 7 
F E 2 A 
F E 2 D 
F E 2 E 

2 1 D 9 F E 
3 3 
C 2 A 4 F E 
3 A D 7 F E 
7 7 
2 A D 4 F E 
3 A D A F E 
A 7 
2 0 0 3 

F E 3 0 C D A D F E 
F E 3 3 1 8 4 8 

F E 3 3 3 F 
F E 3 6 3 7 
F E 3 7 C B 3 A 
F E 3 9 1 9 
F E 3 A 1 t O O F F 
F E 3 D D D 2 I E O F E 
F E 4 1 0 E 0 4 
F E 4 3 F E O t 
F E 4 3 2 9 0 9 
F E 4 7 4 7 
F E 4 8 C B 8 0 

G O X 0 R 
L D 
L D 
L D 
I N C 
L D 
L D 
L D 
I N 
R E T 

{ T h i s c o d e i s e x e c u t e d 
M C E X P P U S H B C 

P U S H D E 
P U S H H I . 
P U S H A F 
P U S H I X 

( D r a w a n o c t a g o n e v e r y ( S P E E D * / S O s e e s 
L D H L , C O U N T 
D E C ( H L > 
J P N Z , R E T 
L D A , ( S P E E D ) 
L D ( H L ) , A 
L D H L , ( X P O S > 
L D A , ( S I Z E ) 
A N D A 
J R N Z . N O T O 

I ' H ( S 1 Z E ) » 0 t h e n p l o t a s i n g l e p o i n t . . . 
C A L L P L O T 
J R E N D P L T 

: . . . o t h e r w i s e d r a w a n o c t a g o n o f t h e a p p r o p r i a t e s i z i 
N O T O L D E , A 

D , A 
D 
H L , D E 
D E , S F F O O i D o w n 
I X , D I R T A B 
C , 4 
t 
Z . N O G O 
B . A 
0,B 

F E 4 A 
F f 4 B 
F E 4 E 
F E 5 0 
F E 3 1 
F E 3 2 
F E 3 4 
F E 5 8 
F E 5 B 
F E 3 E 

1 9 
C D A D F E 
I O F A 
4 7 
0 4 
C 8 3 8 
E D 3 3 D B F E 
D D 5 E 0 O 
D D 3 6 0 1 
E D 5 3 D D F E 

F E 6 2 1 9 
F E 6 3 C B 4 7 
F E 6 3 C C A D F E 
F E 6 8 E D 3 B D B F E 
F E 6 C 1 9 

L D 
S R L 
A D D 
L D 
L D 
L D 

M L O O P C P 
J R 
L D 
R E S 

( D r a w s t r a i g h t t i n e 
S T R T A D D H L , D E 

C A L L P L O T 
D J N Z S T R T 

N O G Q L D B . A 
I N C B 
S R L B 
L D ( D E l ) . D E 
L D E , ( I X « 0 ) 
L D D , < I X + t ) 
L D ( D E 2 ) , D E 

( D r a w d i a g o n a l l i n e 
D I A G A D D H L , D E 

B I T O , A 
C A L L Z . P L O T 
L D D E , ( D E 1 ) 
A D D H L , D E 

The assembly language l ist ings have 
been p r o d u c e d using the I f isof t GENS 
assembler, wh i ch uses a ' # ' s y m b o l t o 
deno te Hex numbers . II y o u have an 
assembler y o u can type in the source 
code and assemble it yourse l f . T h i s w i l l 
a l l ow y o u the a d d e d j o y o f m a k i n g you r 
o w n a l te ra t ions to the p rograms — cer-
ta in ly , it 's a lo t less b o r i n g than en te r ing 
the ob jec t code st ra ight . I l owever , w i t h -
o u t an assembler th is is exact ly wha t y o u 
w i l l have to d o — using e i ther a sui table 
m o n i t o r p rog ram, o r the shor t Hex 
loader p rov ided as a last resort. 

T o use the Hex loader, first you ' l l have 
to enter the start address ( i n d e c i m a l ) as 
g iven in the ins t ruc t ions fo r each rou t i ne ; 
that has to be f o l l o w e d by a l l the Hex 
ob jec t code given in c o l u m n t w o o f the 
assembler l ist ing. Fo r examp le , t o enter 

1 0 R E M 
2 0 R E M H E X L O A D E R 
3 0 R E M 
4 0 D E F F N d ( h « ) - C O D E h » - 4 8 - ( 3 2 

A N D h « > » - a " > - < 7 A N D h » > w " A " > 
3 0 I N P U T " S t a r t ' a d d r e s s t " t 1 
6 0 I N P U T ( l ) | - > " ; h * 
7 0 P O K E 1 , F N d ( h * ( I > ) • ( f c + F N d ( 

h * ( 2 > > 
8 0 L E T 1 = 1 + 1 1 L E T h * - h » ( 3 T O ) 
9 0 I F h » > " " T H E N G O T O 7 0 

I O O G O T O 6 n 

T h o s e w i t h o u t a n a s s e m b l e r c a n u s e t h e 
a b o v e p r o g r a m t o t y p e I n t h e H e n c o d e . 

the Missile Command r ou t i ne , y o u 
w o u l d type 6 5 0 2 3 ( E n t e r ) , 16FE ( E n -
ter ) , A F ( E n t e r ) , 3 2 D 2 F E . . . OOFF 
( E n t e r ) . O n c e that's ou t o f the way. y o u 
can break o u t o f the p r o g r a m by de le t ing 
one o f the quotes and t y p i n g STOP. 

M I S S I L E C O M M A N D 
E X P L O S I O N ( M C E X P ) 
A n y o n e who ' s ever been in an amuse-
ment arcade must surely have come 
across the Missile Command game at 
some t ime o r o the r . T h e r e the exp los ions 
are d isp layed as circles wh i ch get larger 
and larger and then shr ink away to 
n o t h i n g ; my f irst rou t i ne is an a t tempt t o 
s imula te th is af fect. T h e object code 
shou ld be en tered i n t o m e m o r y star t ing 
at 6 5 0 2 3 ( F D F F H e x ) and , just as a 
check, the first addrevsat wh i ch no ob jec t , 
code shou ld be en tered ( that is. the 
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address at w h i c h y o u S T O P the H e x 
loader ) shou ld be 6 5 2 5 6 ( F E E B H e x ) . 

T h e rou t i ne w o r k s by d r a w i n g a series 
o f oc tagons o n the screen, s ta r t i ng at the 
co-ord ina tes s to red in X P O S and Y P O S 
(see be low) . W h e n a ' r ad ius ' equa l t o the 
contents o f L I M I T is reached, t h e oc ta -
gons are ' u n d r a w n ' , bu t th is t i m e i n 
reverse o rde r . T h i s g ives an e f fec t ve ry 
s imi lar to a c i rc le g r o w i n g a n d then 

1 0 R E M 
2 0 R E M M C E X P D E M O 
3 0 R E M 
4 0 R E M 
S O R E M A S S I G N V A R I A B L E S 
6 0 R E M 
7 0 L E T X P O S - 6 5 2 3 6 
BO L E T Y P O S - 6 3 2 3 7 
90 L E T L 1 M I T - 6 5 2 3 8 

too L E T S P E E 0 = 6 5 2 3 9 
H O L E T D O N E = 6 3 2 4 0 
1 2 0 R E M 
ISO R E M I N I T I A L I S E M C E X P 
1 4 0 R E M 
I S O P O K E X P O S , 1 2 8 
1 6 0 P O K E V P O S , 8 8 
1 7 0 P O K E L I M I T , 8 7 
1 8 0 P O K E S P E E D , 1 
1 9 0 R E M 
2 0 0 R E M C A L L M C E X P 
2 1 0 R E M 
2 2 0 R A N D O M I Z E U S R 6 5 0 2 S 
2 3 0 R E M 
2 4 0 R E M F L A S H B O R D E R U N T I L E N D 
2 3 0 R E M 
2 6 0 B O R D E R R N D * 7 
2 7 0 I F P E E K D O N E T H E N S T O P 
2 8 0 8 0 T O 2 6 0 

T h e M i s s i l e C o m m a n d d e m o : p r o d u c e s a n 
e x p l o s i o n a t t h e c e n t r e o f t h e s c r e e n . 

s h r i n k i n g a w a y — w i t h o u t the p r o b l e m s 
associated w i t h d r a w i n g c i rc les (s lowness 
a n d / o r large l o o k - u p tab les) . N o t e that 
w h e n the oc tagons are d r a w n o n the 
screen, X O R p l o t t i n g is used. T h i s gives 
the same e f fec t as us ing P L O T O V E R I ; 
f r o m Basic. 

O n c e you 've t y p e d in the ob jec t c o d e 
it 's adv isab le t o save i t i m m e d i a t e l y , j us t 
in case y o u i n a d v e r t a n t l y manage t o 
crash the p r o g r a m . E n t e r S A V E 
" m c e x p " C O D E 6 5 0 2 3 , 2 3 3 to save it t o 
tape, and S A V E * " m " ; l ; " m c e x p " 
C O D E 6 5 0 2 3 . 2 3 3 t o save i t t o M i c r o -
d r i ve ca r t r i dge . T h e n , t y p e i n a n d r u n the 
M C E X P D E M O p r o g r a m ; i f e v e r y t h i n g 
is as it s h o u l d be, an e x p l o s i o n s h o u l d be 
p r o d u c e d that star ts at the cen t re o f the 
screen a n d then f i l l s i t . 

T o use the r o u t i n e in y o u r o w n p r o -
grams, y o u jus t have t o P O K E the 
loca t ions b e l o w w i t h the a p p r o p r i a t e 
va lues and then use the c o m m a n d R A N -
D O M I Z E U S R 6 5 0 2 5 . T h e var iab les 
used in the p r o g r a m are as f o l l o w s : 

XPOS: 65236 (FED4 Hex) 
YPOS: 65237 (FE05 Hex) 

These s h o u l d be P O K E d w i t h the x a n d y 
co -o rd i na tes o f the p o i n t whe re the cen-
t re o f the e x p l o s i o n is r equ i red . 

LIMIT: 65238 (FE06 Hex) 
T h e rad ius o f the r e q u i r e d exp los i on . 
N o t e X P O S - L I M I T ! ) . X P O S + L I M I T 
255 . Y P O S - L I M I T 0 , Y P O S + L I M I T 
175. 

SPEED: 65239 (FE07 Hex) 
The speed o f the exp los i on . N o t e that 
one is fast, 2 5 5 is s low. T o t a l t i m e o f 
exp los ion - ( L I M I T * S P E E D + l ) / 2 5 

F E 6 D C D A D F E C A L L P L O T 
F E 7 0 E D 3 B D D F E L D D E , ( D E 2 ) 
F E 7 4 l O E C D J N Z D I A G 
F E 7 6 D D 2 3 I N C I X ( P o i n t t o n e x t 
F E 7 8 D D 2 3 I N C I X ( e n t r y i n D I R T A B 
F E 7 A O D D E C C 
F E 7 B 2 0 C 6 J R N Z , M L O O P 
F E 7 D 3 A D F F E E N D P L T L D A , ( I N O U T ) 
F E 8 0 A 7 A N D A 
F E S 1 2 1 D A F E L D H L , 8 1 Z E 
F E 8 4 2 O 1 0 J R N Z . I N 
F E 8 6 3 A D 6 F E L D A , ( L I M I T ) 
F E 8 9 B E C P s ( H L ) 
F E 8 A 2 8 0 3 J R Z , C H A N G E 
F E 8 C 3 4 I N C ( H L ) ( G r o w 
F E 8 D 1 8 1 3 J R R E T 

( C h a n g e t r o i n g r o w i n g t o s h r i n k i n g 
F E 8 F 3 E 0 1 C H A N G E L D A , I 
F E 9 1 3 2 D F F E L D ( I N O U T ) , A 
F E 9 4 1 8 0 E J R R E T 
F E 9 6 3 D I N D E C A 
F E 9 7 B E C P ( H L ) 
F E 9 8 2 0 0 9 J R N Z , I N O K 

t E x p l a s i o n c o m p l e t e 
F E 9 A 3 E 0 1 L D A , I 
F E 9 C 3 2 D 8 F E L D ( D O N E ) , A 
F E 9 F E D S 6 I M 1 
F E A I 1 8 0 1 J R R E T 
F E A 3 3 5 I N O D E C ( H L ) ( S h r i n k 

( R e s t o r e r e g i s t e r * a n d j u m p t o R O M i n t e r r u p t r o u t i n e 
F E A 4 D D E 1 R E T P O P I X 
F E A 6 F t P O P A F 
F E A 7 E l P O P H L 
F E A 8 D 1 P O P D E 
F E A 9 C I P O P B C 
F E A A C 3 3 8 0 0 J P • 3 8 

( I n v e r t p o i n t i f g r o w i n g , u n p l o t i ( s h r i n k i n g 
F E A D E 5 P L O T P U S H H L 
F E A E F 3 P U S H AF 
F E A F 3 A D F F E L O A , ( I N O U T ) 
F E B 2 A 7 A N D A 
F E B 3 2 0 0 8 J R N Z . U N P L O T 

: I n v e r t p o i n t 
F E B 5 C D C 5 F E P L O T * C A L L P I X A D 
F E B B 2 F C P L 
F E B 9 A E X O R ( H L ) 
F E B A 7 7 L D ( H L ) , A 
F E B P 1 8 0 3 J R P L T R E T 

; U n p l o t p o i n t 
F E B O C D C S F E U N P L O T C A L L P I X A D 
F E C O A 6 A N D ( H L ) 
F E C I 7 7 L D ( H L ) , A 
F E C 2 F 1 P L T R E T P O P A F 
F E C 3 E l P O P H L 
F E C 4 C 9 R E T 

( C o n v e r t x , y c o o r d i n a t e s i n t o d . f i l e a d d r e s s a n d b i t m a p 
F E C 5 C 5 P I X A D P U S H B C 
F E C 6 4 4 L D B , H 
F E C 7 4 D L D C , L 
F E C 8 C D A A 2 2 C A L L • 2 2 A A 
F E C B 4 7 L D B , A 
F E C C 0 4 I N C B 
F E C D 3 E F E L D A , S F E 
F E C F O F P I X E L R R C A 
F E D O 1 0 F D D J N Z P I X E L 
F E D 2 C I P O P B C 
F E D 3 C 9 R E T 

( V a r l a b l e s 
F E D 4 6 4 X P O S D E F B l O O ( X , V c o o r d i n a t e s o f c e n t r e 
F E D S 6 4 Y P O S D E F B 1 O O ( o f e x p l o s i o n o n s c r e e n 
F E D 6 O A L I M I T D E F B 1 0 ( M a x . r a d i u s o f e x p l o s i o n 
F E D 7 0 3 S P E E D D E F B S ( S p e e d o f e x p l o s i o n 
F E D S OO D O N E D E F B 0 ( F l a g t o i n d i c a t e e n d o f e x p l o s i o n 
F E D 9 O O C O U N T D E F B O ( I n t e r r u p t s t o g o b e f o r e n e • t o c t a g o n 
F E D A OO S I Z E D E F B O ( C u r r e n t r a d i u s o f e x p l o s i o n 
F E D B OOOO D E I D E F W 0 ( H o r i z o n t a l a n d v e r t i c a l 
F E D D O O O O D E 2 D E F W 0 ( c o m p o n e n t s o f d i a g o n a l 
F E D F O O 1 N 0 U T D E F B 0 ( O , g r o w i n g ; 1 , s h r i n K i n g 

t f a b l e o f d i r e c t i o n s 
F E E O F F F F D I R T A B D E F W • F F F F ( L e f t 
F E E r 0 « X > 1 D E F W • O l O O ( U p 
F E E 4 O l O O D E F W • O O O l ( R i g h t 
F E E 6 O O F F D E F W • F F O O ( D o w n 

F C F F O R G • F C F F 
F C F F 1 5 F D D E F W F A D E 

( I n i t i a l i s e v a r i a b l e s a n d i n t e r r u p t s 
F D O l A F G O XOR A 
F D 0 2 3 2 9 7 F D L D ( D O N E ) , A 
F D 0 5 3 C I N C A 
F D 0 6 3 2 9 8 F D L D ( C O U N T ) , A 
F D 0 9 3 E 0 8 L D A , 8 
F D O B 3 2 9 9 F D L D ( R O U N D ) , A 
F D O E 3 E F C L D A , » F C ( T h i s m a k e s t h e Z B O j u m p t o t h e 
F D I O E D 4 7 L D I , A ( s u b r o u t i n e w h o s e a d d r e s s i s s t o r e d 
F D I 2 E D S E I M 2 ( a t F C F F e a c h t i m e a n i n t e r r u p t o c c u r s 
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F D l 4 C 9 R E T 
( T h i s c o d e i s e x e c u t e d e v e r y 0 . 0 2 s e e s 

F D 1 S C S F A D E P U S H B C 
F D l 6 D 5 P U S H D E 
F D 1 7 E 5 P U S H ML 
F D 1 B F 5 P U S H A F 

t E r a s e s a n e d o t s e v e r y ( S P E E D ) / S O s e e s 
F D l 9 2 1 9 B F D L D H L , C O U N T 
F D 1 C 3 3 D E C < H L ) 
F D l D 2 0 4 7 J R N Z , R E T 
F D 1 F 3 A 9 6 F D L D A , ( S P E E D ) 
F D 2 2 77 L D ( H L > , A 
F D 2 3 E D 3 B 9 2 F D L D D E . ( D P O S ) 
F D 2 7 E D 4 B 9 4 F D L D B C , ( D L I M ) 
F D 2 B C B 2 1 S L A C ( C o n v e r t n u m b e r o f 
F D 2 D C B 2 1 S L A C | r m « t o n u m b e r o f 
F D 2 F C B 2 1 S L A C ( h i r e s s c r e e n l i n e s 
F D 3 1 2 1 9 9 F D L D H L , R O U N D 
F D 3 4 3 3 D E C ( H L ) 
F D 3 5 2 8 1 6 J R Z , E N D 

1 E r a s e s o m e d o t s i n t h e s p e c i f i e d a r e a 
F D 3 7 C D 6 D F D C A L L C H R A D R 
F D 3 A 5 0 M L O O P 1 L D D , B 
F D 3 B 5 D L D E . L 
F D 3 C E D 5 F B Y T E ! L D A , R ( R e a s o n a b l y r a n d o m n u m b e r 
F 0 3 E A 6 A N D ( H L > 
F D 3 F 7 7 L D ( H L > , A 
F D 4 0 2 C I N C L 
F D 4 1 1 0 F 9 D J N Z B Y T E 1 
F D 4 3 4 2 L D B , D 
F D 4 4 6 B L D L , E 
F D 4 5 C D 7 C F D C A L L N X T L I N 
F D 4 B O D D E C c 
F D 4 9 20EF J R N Z , M L O O P t 
F D 4 B 1 8 1 9 J R R E T 

; C l e a r t h e s p e c i f i e d a r e a 
F D 4 D C D 6 D F D E N D C A L L C H R A D R 
F D S O 3 0 M L O O P 2 L D D , B 
F D 5 1 5 D L D E . L 
F D 5 2 A F X O R A 
F D 3 3 7 7 B V T E 2 L D ( H L ) . A 
F D 5 4 2 C I N C L 
F D 5 5 1 0 F C D J N Z B V T E 2 
F D 3 7 4 2 L D B , D 
F D 5 8 6 0 L D L , E 
F D 3 9 C D 7 C F D C A L L N X T L I N 
F D 3 C O D D E C c 
F D 5 D 2 O F 1 J R N Z . M L O O P 2 
F D 5 F 3 E 0 1 L D A , 1 
F D 6 1 3 2 9 7 F D L D ( D O N E ) , A 
F D 6 4 E D 5 6 t M 1 

: R e s t o r e r e g i s t e r s a n d j u m p t o R O M i n t e r r u p t r o u t i i 
F D 6 6 F 1 R E T P O P A F 
F D 6 7 E l P O P H L 
F D 6 8 D 1 P O P D E 
F D 6 9 C I P O P B C 
F D 6 A C 3 3 8 0 0 J P tt 3 8 

t C o n v e r t d , a c h a r a c t e r p o s i t i o n t o d . f i l e a d d r e s s 
F D 6 D 7 B C H R A D R L D A . E 
F D 6 E O F R R C A 
F D 6 F OF R R C A 
F D 7 0 O F R R C A 
F D 7 1 E 6 E O A N D • E O 
F D 7 3 8 2 A D D A , D 
F D 7 4 6 F L D L , A 
F D 7 3 7 B L D A , E 
F D 7 6 E 6 1 8 A N D S I B 
F D 7 8 F 6 4 0 OR • 4 0 
F D 7 A 6 7 L D H , A 
F D 7 B C 9 R E T 

( F i n d a d d r e s s o f n e x t l i n e f r o m a d d r e s s o f p r e s e n t 
F D 7 C 7 C N X T L I N L D A . H 
F D 7 D O F R R C A 
F D 7 E O F R R C A 
F D 7 F O F R R C A 
F D S O C 6 2 0 A D D A , 3 2 
F D 8 2 3 0 0 9 J R N C , D O N E 2 
F D 8 4 6 7 L D H , A 
F D B 3 7 D L D A , L 
F D B 6 C 6 2 0 A D D A , 3 2 
F D B B 6 F L D L . A 
F D B 9 3 0 0 1 J R N C , D O N E 1 
F D B B 2 4 I N C H 
F D B C 7 C D O N E 1 L D A . H 
F D B D 0 7 D O N E ? R L C A 
F D 8 E 0 7 R L C A 
F D 8 F 0 7 R L C A 
F D 9 0 6 7 L D H . A 
F D 9 1 C 9 R E T 

b l e s 
F D 9 2 O O D P O S D E F B O ( D o w n a n d a c c r o s s p o s i t i o n 
F D 9 T O O A P O S D E F B 0 ( o f e x p l o s i o n o n s c r e e n 
F D 9 4 0 5 D L I M D E F B 5 ( S i z e o f e x p l o s i o n 
F D 9 5 20 A L I M D E F B 3 2 ( i n c h a r a c t e r s q u a r e s 
F D 9 6 3 2 S P E E D D E F B 5 0 ( S p e e d o f e x p l o s i o n 
F D 9 7 O O D O N E D E F B O ( F l a g t o i n d i c a t e e n d o f e x p l o s i o n 
F D 9 B O O C O U N T D E F B 0 ( I n t e r r u p t s t o g o b e f o r e n e x t f a d e 
F D 9 9 O O R O U N D D E F B O ( N u m b e r o f f a d e s t o g o 

GOES YOUR CODE 
seconds ( a p p r o x ) . L a r g e exp los ions may-
take c o n s i d e r a b l y l onger . 

DONE: 65240 (FE08 Hex) 
T h i s l o c a t i o n can be P E E K e d to de te r -
m i n e w h e t h e r o r no t the e x p l o s i o n has 
been c o m p l e t e d (s ince the r o u t i n e is 
i n t e r r u p t - d r i v e n , the Basic p r o g r a m c o n -
t inues to r u n w h i l e the m a c h i n e c o d e is 
execu ted) . A ze ro ind ica tes that the 
e x p l o s i o n is s t i l l t a k i n g p lace a n d a one 
ind ica tes tha t i t has f i n i shed . N o t e that 
c o m m a n d s o f the f o r m *1F P E E K D O N E 
. . c a n the re fo re be used in y o u r p r o -
grams. 

It 's adv isab le t o assign the va lues above 
to Basic var iab les at the start o f y o u r 
p r o g r a m . T h i s a p p r o a c h is used in each o f 
the d e m o n s t r a t i o n p rog rams , 

D O T F A D E E X P L O S I O N ( F A D E ) 
Techn i ca l l y , th is isn't rea l ly an e x p l o s i o n 
at a l l . W h a t h a p p e n s here is that the 
ob jec t t o be ' de -ma te r i a l i sed " fades away 
d o t - b y - d o t . The star t address f o r the 
ob jec t c o d e is 6 4 7 6 7 ( F C F F H e x ) , a n d 
the f i rs t u n u s e d address s h o u l d be 6 4 9 2 2 
( F D 9 A H e x ) . W h e n you ' ve en te red the 
code , save i t us ing S A V E " f a d e " C O D E 
6 4 7 6 7 , 1 5 5 o r S A V E * " n T ; l ; " f a d e " 

i o 
20 
3 0 
4 0 
5 0 
60 
7 0 
a o 
9 0 

l O O 
1 10 
120 
1 3 0 
1 4 0 
I S O 
160 
1 7 0 
I S O 
IfO 
200 
210 
220 
2 3 0 
2 4 0 
2 5 0 
260 
2 7 0 
280 
2 9 0 
3 0 0 
3 1 0 
3 2 0 
3 3 0 
3 4 0 
3 5 0 

R E M 
R E M F A D E D E M O 
R E M 
R E M 
R E M A S S I G N V A R I A B L E S 
R E M 
L E T D P O S - = 6 4 9 1 4 
L E T A P O S - 6 4 9 1 3 
L E T D L I M - 6 4 9 1 6 
L E T A L 1 M - 6 4 9 I 7 
L E T S P E E D * 6 4 9 1 B 
L E T D O N E - 6 4 9 1 9 
R E M 
R E M F I L L S C R E E N 
R E M 
F O R l - l T O 7 0 4 
P R I N T C H R S ( R N D » 9 3 * 3 2 ) ( 
N E X T I 
R E M 
R E M I N I T I A L I Z E F A D E 
R E M 
P O K E D P O S . O 
P O K E A P O S . O 
P O K E D L I M , 2 2 
P O K E A L I M . 3 2 
P O K E S P E E D , l O 
R E M 
R E M C A L L F A D E 
R E M 
R A N D O M I Z E U S R 6 4 7 6 9 
R E M 
R E M W A I T U N T I L E N D 
R E M 
I F P E E K D O N E T H E N S T O P 
GO T O 3 4 0 

T h e D o t F a d e d e m o : f i l l s a n a r e a o f t h e 
s c r e e n w i t h r a n d o m c h a r a c t e r s a n d 
e r a s e s t h e m p f x e t - b y - p l x e l . 

C O D E 6 4 7 6 7 , 1 5 5 - f o r tape o r M i c r o -
d r i v e respect ive ly . 

I f e v e r y t h i n g has gone O K so far , t hen 
t r y o u t the F A D E D E M O p r o g r a m . T h i s 
w i l l ( h o p e f u l l y ) fill t he screen w i t h ran-
d o m charac ters a n d t h e n erase t h e m 
p i xe l - by -p i xe l . T o use the r o u t i n e f r o m 
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TO THE STARS! 
FOR THE 48K SPECTRUM FROM GfStmJgUEl CiHNKiS 

SPACE IS DEEPER T H A N Y O U T H I N K . . . 

ONLY £5.95 EACH 
1 0 0 % MACHINE CODE 

ARCADE ACTION, FEATURING 
GARGOYLE'S STUNNING 

CARTOON GRAPHICS. 

friz 
AVAILABLE AT SELECTED 

RETAILERS OR SEND COUPON 
DIRECT TO GARGOYLE, 

DEALER ENQUIRIES WELCOME. 
TEL: 0 2 1 - 2 3 6 2 5 9 3 . 

PLEASE RUSH ME COPY/COPIES OF AD ASTRA, 

I ENCLOSE CHEQUE/P.O. FOR £ @ £5.95 EACH 
POST AND PACKAGING FREE 

Send this coupon to: 
GARGOYLE GAMES, 
4 NORTH WESTERN ARCADE, 
B I R M I N G H A M , 
B2 5LH. 



GOES YOUR CODE 
y o u r o w n p r o g r a m s , jus t P O K E the loca-
t ions s h o w n b e l o w w i t h the a p p r o p r i a t e 
vaues a n d then use the c o m m a n d R A N -
D O M I Z E U S R 6 4 7 6 9 . T h e var iab les 
used are: 

DPOS: 64914 (FD92 Hex) 
APOS: 64915 (FD93 Hex) 

These s h o u l d b e P O K E d w i t h the d o w n 
and across c o - o r d i n a t e s o f the t o p lef t 
character square in the area t o be 
e x p l o d e d . N o t e that th is is a d i f f e r e n t 
app roach to t h e o n e used i n M C E X P 
w h i ch uses x ,y c o - o r d i n a t e s ( th i s is, p i xe l 
co -o rd ina tes ) . 

OLIM: 64916 (FD94 Hex) 
ALIM: 64917 (F095 Hex) 

These s h o u l d be P O K E d w i t h the size o f 
the area in charac te r squares, d o w n a n d 
across respect ive ly . 

SPEED. 64918 (FD96 Hex) 
T h e speed o f the e x p l o s i o n . A g a i n , o n e is 
fast . 255 is s low. T o t a l t i m e o f e x p l o s i o n 
- S P E E D / 3 seconds ( a p p r o x ) . L a r g e 
areas m a y take cons ide rab l y l onge r . 

DONE: 64919 (FD97 Hex) 
T h e same as f o r M C E X P , 

F B F F O R G • F B F F 
F B F F 1 3 F C D E F W F L A S H 

; I m t l a l I m e v a r i a b l e s a n d i n t e r r u p t s 
F C O I A F G O X O R A 
F C 0 2 3 2 C 7 F C L D ( D O N E ) , A 
F C 0 3 3 C I N C A 
F C 0 6 3 2 C 8 F C L O ( C O U N T ) , A 
F C 0 9 3 E 0 8 L D A , 8 
F C O B 3 2 C 9 F C L D ( R O U N D ) , A 
F C O E 3 E F B L D A , # F B ( T h i s m a k e s t h e Z 8 0 j u m p 
F C I O E D 4 7 L D I , A ( s u b r o u t i n e w h o s e a d d r e s 
F C 1 2 E D 3 E I M 2 i « t F B F F e a c h t i m e a n i n 
F C 1 4 C 9 R E T 

( T h i s c o d e t s e x e c u t e d e v e r y 0 . 0 2 s e e s 
F C 1 3 C 3 F L A S H P U S H B C 
F C I 6 D S P U S H D E 
F C t 7 E 3 P U S H H L 
F C 1 B F 5 P U S H A F 

( F l a s h e v e r y ( S P E E D ) / S O s e e s 
F C I 9 2 1 C 8 F C L D H t . . C O U N T 
F C 1 C 3 5 D E C ( H L ) 
F C t D 2 0 7 7 J R N 2 . R E T 
F C I F 3 A C 6 F C L D A , ( S P E E D ) 
F C 2 2 7 7 L D ( H L ) , A 
F C 2 3 E D 3 B C 2 F C L D D E , ( D P O S ) 
F C 2 7 E D 4 B C 4 F C L D B C , ( D L I M ) 
F C 2 B C B 2 1 S L A C ( C o n v e r t n u m b e r o f 
F C 2 D C B 2 I S L A C t r o w s t o n u m b e r o f 
F C 2 F C B 2 1 S L A C ( h i r e s s c r e e n t i n e s 
F C 3 1 2 1 C 9 F C L D H L . R O U N D 
F C 3 4 3 3 D E C ( H L ) 
F C 3 3 2 8 4 6 J R 2 , E N D 

1 F l a s h s p e c i f i e d a r e a 
F C 3 7 C D 9 D F C C A L L C H R A D R 
F C 3 A 3 0 M L O O P 1 L D D . B 
F C 3 B 3 D L D E . L 
F C 3 C E D 3 F B Y T E 1 L D A , R 
F C 3 E 7 7 L D ( H L ) , A 
F C 3 F E D 3 F L D A , R ( R e a s o n a b l y r a n d o m n u m b e r 
F C 4 1 O F R R C A 
F C 4 2 O F R R C A 
F C 4 3 A E X O R ( H L ) 
F C 4 4 7 7 L D ( H L ) , A 
F C 4 3 2 C I N C L 
F C 4 6 1 0 F 4 D J N Z B Y T E 1 
F C 4 8 4 2 L D B . D 

The most c o m p l e t e c o m p u l s i v e a n d e n t e r t a i n i n g footba l l 
m a n a g e m e n t g a m e ever 4 

• 4 divisions * F A C u p * E u r o p e a n C u p * E u r o p e a n C u p -
Wi f iners C u p * R e p l a y s * P r o m o t i o n / R e l e g a t i o n 
• Transfers * S u s p e n s i o n s * l n j u n e s • S u b s t i t u t e s 
• N a m e t e a m * T e a m s e l e c t i o n e N a m e p l a y e r s * C h o o s e / c h a n g e l e a m t o r m a i i o n 
• W e e k l y l e a g u e tab les e F m t u r e s / R e s u l t s t a b l e • R e s e r v e s q u a d * S o y o n o t h e r 
c l u b s • M m u t e b y - m i n u t e g o a l ( a c t s * G o a l Kings f e a t u r e 
IF W E D O N T D E S P A T C H Y O U R O R D E R O N T H E D A Y W E R E C E I V E IT. Y O U C A N 
H A V E T H E G A M E F R E E ' 
P E A K S O F T 4 8 Q U E E N S T R E E T 6 A L O E R T O N N E W A R K N O T T S Te l 0 6 3 6 
7 0 5 2 3 0 
R u s h m e T h e B o s s lot m y 4 8 K S p e c t r u m I e n c l o s e a c h e q u e or P O tor C C 9 5 

N a m e 
A d d r e s s 

Z80/6502 
Fanatics Required 

£4 ,000-£ 11 ,000 

I f a s s e m b l e r is y o u r f o r t e a n d y o u c a n ' t k e e p y o u r 
h a n d s o f f c o m p u t e r s , w e n e e d y o u ! 

B e e b u g s o f t — t h e s o f t w a r e h o u s e o f B e e b u g P u b l i c a -
t i o n s L t d has a n u m b e r o f f u l l t i m e v a c a n c i e s f o r y o u n g 
p e r s o n s w i t h a s s e m b l e r e x p e r t i s e t o j o i n a y o u n g a n d 
e n t h u s i a s t i c p r o g r a m m i n g t e a m . W o r k w i l l be v a r i e d 
a n d w h e r e v e r p o s s i b l e r e f l e c t t he i n t e r e s t s o f the 
a p p l i c a n t . 

A p p l i c a t i o n s s h o u l d be m a d e t o t he a d d r e s s b e l o w a n d 
s h o u l d i n c l u d e a c u r r i c u l u m v i t a e . e x a m p l e s o f y o u r 
w o r k o n casse t te o r d i s c a n d the n a m e s o f t w o 
re fe rees . 

The Software Manager, 
Beebugsoft Ltd., 
PO Box 50, 
St. Albans, 
Herts. 
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C O L O U R F L A S H E X P L O S I O N 
( F L A S H ) 
In this exp los ion , va r i ous d i f f e r e n t pa t -
terns o f r a n d o m d o t s f lash u p o n t o the 
screen i n m a n y c o l o u r s a n d then d isap-
pear. T h e r o u t i n e i tsel f is ve ry s im i l a r t o 
the F A D E r o u t i n e , a n d us ing it is exac t l y 
the same except that the n u m b e r s are d i f -
ferent . T h e r e f o r e I ' l l j us t g ive y o u the 

to R E I i 
2 0 R E M F L A S H D E M O 
ZO R E M 
4 0 R E M 
3 0 R E M A S S I G N V A R I A B L E S 
6 0 R E M 
7 0 L E T D P O S = 6 4 7 0 6 
8 0 L E T A P O S - 6 4 7 Q 7 
T O L E T D L 1 M - 6 4 7 0 8 

t oo L E T A L I M = f > 4 7 0 9 
1 t o L E T S P E E D - 6 4 7 1 0 
1 2 0 L E T D O N E - 6 4 7 1 1 
1 3 0 R E M 
1 4 0 R E M F I L L S C R E E N 
1 5 0 R E M 
1 6 0 F O R I - l T O 7 0 4 
1 7 0 P R I N T C U R S ( R N D » 9 3 * 3 2 ) l 
1 8 0 N E X T 1 
1 9 0 R E M 
2 0 0 R E M I N I T I A L I Z E F L A S H 
2 1 0 R E M 
2 2 0 P O K E D P O S , O 
2 3 0 P O K E A P O S , 0 
2 4 © P O K E D L I M , 2 2 
2 3 0 P O K E A L I M , 3 2 
2 6 0 P O K E S P E E D , 5 
2 7 0 R E M 
2 8 0 R E M C A L L F L A S H 
2 9 0 R E M 
3 0 0 R A N D O M I Z E U S R 6 4 5 1 3 
3 1 0 R E M 
3 2 0 R E M W A I T U N T I L E N D 
3 3 0 R E M 
3 4 0 I F P E E K D O N E T H E N S T O P 
3 5 0 G O T O 3 4 0 

T h e C o l o u r F l a s h d e m o : H a s h e s a n u m b e r 
o f r a n d o m c h a r a c t e r s I n d i f f e r e n t c o l o u r s 
a n d t h e n e r a s e s t h e m . 

n u m b e r s , as it were , a n d y o u can use t h e 
text f r o m F A D E as a g u i d e w h e r e neces-
sary. B u t , there is o n e o t h e r i m p o r t a n t 
d i f f e rence — the d e m o n s t r a t i o n p r o g r a m 
is ca l led F L A S H D E M O a n d i t fills the 
screen w i t h r a n d o m charac ters a n d t h e n 
exp lodes t h e m a p p r o p r i a t e l y . H e r e are 
the va r ious n u m b e r s : 

Star t address: 6 4 5 1 1 ( F B F F H e x ) 
F i rs t unused address: 6 4 7 1 4 ( F C C A 
H e x ) 
Sav ing : S A V E " f l a s h " C O D E 6 4 5 1 1 , 2 0 3 
o r S A V E * " m " ; l ; ' f l a s h " C O D E 
6 4 5 1 1 , 2 0 3 ( f o r tape o r M i c r o d r i v e 
respec t ive ly ) . 
T o use f r o m Basic : R A N D O M I Z E U S R 
6 4 5 1 3 
Var iab les : 

DPOS: 64706 (FCC2 Hex) 
APOS: 64707 (FCC3 Hex) 
DLIM: 64708 (FCC4 Hex) 
ALIM: 64709 (FCC5 Hex) 
SPEED: 64710 (FCC6 Hex) 
DONE: 64711 (FCC7 Hex) 

N o t e that each o f the r o u t i n e s occup ies a 
d i f f e ren t area o f m e m o r y ( t h e y d o n ' t 
o v e r l a p ) . It 's t he re fo re poss ib le t o have 
a l l th ree rou t i nes in m e m o r y at the same 
t i m e — a l t h o u g h y o u ' l l o n l y ever have 
one e x p l o s i o n o c c u r i n g o n the screen at 
any o n e t i m e . A l s o , the use o f B E E P , 
L O A D o r S A V E w h i l e a n i n t e r r u p t is 
o c c u r i n g w i l l t e m p o r a r i l y ha l t i t . H a p p y 
z a p p i n g ! Q s 

F C 4 9 6 B L D L . E 
F C 4 A C D A C F C C A L L N X T L I N 
F C 4 D O D D E C C 
F T 4 E 7 0 F A J R N 7 , M l O O P 1 
F C S O 2 A C 2 F C L D H L , ( D P O S ) 

; C o n v e r t d . a p o s i t i o n l 
F C 5 3 7 C L D A , H 
F C 5 « 2 6 0 0 L D H , 0 
F C 5 6 0 6 0 5 L D 6 , 3 
F C 5 8 2 9 D O U B L E A D D ML v M L 
F C 5 9 1 0 F D D J N Z D O U B L E 
F C 5 B B 5 O R L 
F C 5 C 6 F L D L . A 
F C 3 D 7 C L D A , H 
F C 5 E F 6 3 0 O R » 5 8 
F C A O 6 7 L D H , A 

; C o l o u r i n ' s p e c i f i e d a r 
F C f . 1 E D 4 B C 4 F C L D B C , ( D L I M ) 
F C 6 5 3 A C 9 F C L D A , ( R O U N D ) 
F C A B ' 3 7 L D D . A 
F C 6 9 3 D A L I N E L D E , L 
F C 6 A C 3 P U S H B C 
F C 6 B 7 E A B V T E L D A , ( H L ) 
F C 6 C E 6 F B A N D N F Q 
F C 6 E B 2 O R D 
F C 6 F 7 7 L D ( H L ) , A 
F C 7 0 2 C I N C L 
F C 7 1 1 0 F 8 D J N Z A B Y T E 
F C 7 3 6 B L D L , E 
F C 7 4 0 E 2 0 L D C , 3 2 
F C 7 6 0 9 A D D H L , B C 
F C 7 7 C I P O P B C 
F C 7 8 O D D E C C 
F C 7 9 2 0 E E J R N Z , A L I N E 
F C 7 B 1 8 1 9 J R R E T 

1 C l e a r s p e c i f i e d a r e a 
F C 7 D C D 9 D F C E N D C A L L C H R A D R 
F C S O 5 0 ML O O P 2 L D D . B 
F C 8 1 5 D L D E . L 
F C 8 2 A F X O R A 
F C 8 3 7 7 B V T E 2 L D < H L ) , A 
F C 8 4 2 C I N C L 
F C B 5 I 0 F C D J N Z B V T E 2 
F C 8 7 4 2 L D B , D 
F C B 8 6 B L D L , E 
F C 8 9 C D A C F C C A L L N X T L I N 
F C 8 C O D D E C C 
F C 8 D 2 0 F 1 J R N Z . M L O O P 2 
F C 8 F 3 E 0 1 L D A , 1 
F C 9 1 3 2 C 7 F C L D ( D O N E > , A 
F C 9 4 E D 3 6 I M 1 

1 R e s t o i r p r e g i s t e r s a n d 
F C 9 6 F 1 R E T P O P A F 
F C 9 7 E l P O P H L 
F C 9 B D 1 P O P D E 
F C 9 9 C I P O P B C 
F C 9 A C 3 3 8 0 0 J p i 3 8 

t C o n v e r t < J , a c h a r a c t e r 
F C 9 D 7 B C H R A D R L D A . E 
F C 9 E O F R R C A 
F C 9 F O F R R C A 
F C A O O F R R C A 
F C A 1 E 6 E O A N D • E C 
F C A 3 8 2 A D D A , D 
F C A 4 6 F L D L , A 
F C A S 7 B L D A . E 
F C A 6 E 6 1 8 A N D • 1 8 
F C A B F 6 4 0 O R « 4 0 
F C A A 6 7 L D H , A 
F C A B C 9 R E T 

; F i n d * d d r e < i s o f n e x t 1 
F C A C 7 C N X T L I N L D A , H 
F C A D O F R R C A 
F C A E O F R R C A 
F C A F O F R R C A 
F C B O C 6 2 0 A D D A , 3 2 
F C B 2 3 0 0 9 J R N C , D O N E 2 
F C B 4 6 7 L D H . A 
F C B 3 7 D L D A , L 
F C B & C 6 2 0 A D D A , 3 2 
F C B 8 6 F L D L . A 
F C B 9 3 0 0 1 J R N C , D O N E 1 
F C B B 2 4 I N C H 
F C B C 7 C D O N E 1 L D A , H 
F C B D 0 7 D O N E 2 R L C A 
F C B E 0 7 R L C A 
F C B F 0 7 R L C A 
F C C O 6 7 L D H . A 
F C C 1 C 9 R E T 

t V a r i a b 1 t s 
F C C 2 O O D P O S D E F B 0 t D o w n a n d 
F C C 3 O O A P O S D E F B 0 ; o f e x p l o 
F C C 4 0 3 D L I M D E F B 5 t S i i e o f 
F C C 3 2 0 A L I M D E F B 3 2 ( i n c h a r 
F C C 6 3 2 S P E E D D E F B 3 0 s S p e e d o 
F C C 7 O O D O N E D E F B O ( F l a g t o 
F C C 8 O O C O U N T D E F B 0 i I n t e r r u p 
F C C 9 0 0 R O U N D D E F B 0 | N u m b e r o 

i n t 

->• from a d d r e s s o f p r e s e n t o n i 

n e x t f a d e 
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You've spent m o n e y o n a new m i c r o ... 
g rown t i red o f the games ... and m o v e d 
o n to dabb le w i t h a b i t o f p r o g r a m m i n g ; 
n o w y o u p robab ly feel y o u c o u l d d o w i t h 
a p r in te r t o he lp y o u w i t h y o u r l ist ings 
and so on . We l l , f o r S inc la i r Research 
micros there is, o f course, the Z X Pr in ter , 
bu t fo r owners f e d - u p w i t h pape r i ng the 
house w i t h f ou r - i nch w ide scraps o f s i lver 
paper , then a larger p r i n te r w i l l p robab ly 
f o r m the bu t t o f the i r next a rgumen t w i t h 
the Bank Manager . 

H o w e v e r , the story doesn' t end there. 
I f y o u want to make y o u r c o m p u t e r ' t a l k ' 
to it successfully, o f course you ' l l be 
need ing an in ter face o f some k i n d — one 
that conver ts the o u t p u t signals f r o m the 
c o m p u t e r i n t o a f o r m that the p r i n te r w i l l 
unders tand. T h e most c o m m o n v is ion t o 
be f o u n d in p r in te rs today is the para l le l , 
o r Cent ron ics , in ter face. Some pr in te rs 
have ser ial , o r R S 2 3 2 , in ter faces bu t 
these n o r m a l l y on l y appear o n the m o r e 
expensive models . Na tu ra l l y , there are 
Cen t ron ics inter faces o n the marke t f o r 
the Spec t rum, bu t f o r the b u d d i n g 
c o m p u t e r D I Y fan, w i t h so lder ing i ron 
and a b i t o f spare t ime t o p lay a r o u n d 
w i t h , the c i rcu i t is no t one that ' l l cause 
t oo much o f a p rob lem. 

N o t t r i ed D I Y before? A l l sounds a b i t 
comp l i ca ted? We l l , despi te the mys t i que 
that s t i l l su r rounds log ic design, the t r u t h 
is that w i t h m o d e r n ch ips, it's a l l rather 
l ike a sophist icated f o r m o f b u i l d i n g w i t h 
L E G O br icks. A s l ong as y o u c o n f o r m to 
a s tandard set o f e lectr ica l rules, then 
most c i rcui ts are s imple to const ruc t — 
y o u jus t "bol t ' the ch ips together . So, 
so lder ing i rons at the ready? Let 's go! 

M O D U S O P E R A N D I 
T h e first p r o b l e m t o tack le , w h e n 
des ign ing a piece o f ha rdware that you r 
c o m p u t e r is supposed to ta lk to , is t o 
unders tand h o w y o u let the dev ice k n o w 
when it's be ing connec ted . T o exp la in 
this, let's l ook at h o w the Z 8 0 C P U , the 
heart o f the Spec t rum, operates in 
re la t ion to ex terna l devices. T h e Z 8 0 has 
in terna l registers that it can man ipu la te 
w i t hou t any reference t o the ou ts ide 
w o r l d , but i f it's t o d o any th ing 
mean ing fu l , then c lear ly it has t o get 
ins t ruc t ions f r o m somewhere — and th is 
involves c o m m u n i c a t i n g w i t h ex terna l 
c i rcu i t ry . 

Tha t can be R O M chips, such as the 
one in the Spec t rum c o n t a i n i n g the Basic 
in terpreter , o r R A M chips, that may 
con ta in programs o r da ta o f y o u r o w n . It 
commun ica tes w i t h these devices by 
p u t t i n g the 'address' o f the i n f o r m a t i o n 
that i t wants o n to the 'address bus', a n d 
pu l l i ng a special s ignal l ine, M e m o r y 
R E Q u e s t ( M R E O ) . t o log ica l l ow 
pos i t ion . W h e n a m e m o r y ch ip sees o n e 
o f i ts addresses o n the address bus and 
M R E Q low, then it k n o w s that the Z 8 0 
wants someth ing — so it ou tpu t s the 
requ i red data o n t o the D A T A bus. 

We don ' t real ly wan t to g ive ou r 
inter face a m e m o r y address, however , 
because al l avai lable m e m o r y areas are 
already in use o n the larger Spec t rum. 
Luck i l y , the Z 8 0 has ano the r s ignal l ine. 
l O R E Q , that can also be used w h e n 

mm 
FACING UP 

Logic and software designer J o h n F l e n l e y subscribes to 
the philosophy that if you can't afford to buy a custom-built unit, 

you should try and solder-it-yourself. 
In the first half of his two-part feature, J o h n takes you through 

the hardware involved in a Centronics interface. 
t a l k i ng w i t h ou ts ide devices. W h e n us ing 
the I N o r O U T c o m m a n d s , the address o f 
the dev ice is again pu t o n to the address 
bus, bu t ins tead o f M R E O be ing pu l l ed 
l o w by the Z 8 0 , I O R E Q is instead. T h i s 

means then that we have a possible 
6 5 5 3 5 ( 6 4 K ) I / O ( I n p u t / O u t p u t ) 
•ports ' and in tneory th is is the n u m b e r o f 
d i f fe ren t devices that the Z 8 0 c o u l d 
handle in a d d i t i o n t o its 6 4 K memory . 

T H E C E N T R O N I C S I N T E R F A C E C I R C U I T B O A R D 

E D G E C O N N E C T O R < 

7 6 5 4 3 2 1 

74LS04 

8 9 1 0 1 1 1 2 1 3 1 4 

T h i s d i a g r a m i l l u s t r a t e s h o w 
t h e C e n t r o n i c s i n t e r f a c e 
h a r d w a r e s h o u l d b e p i e c e d 
t o g e t h e r . A l t h o u g h t h e a c t u a l 
l o c a t i o n o f t h e c h i p s w o u l d b e 
s u l t a b l a , i t I s i m p o r t a n t t o n o t e 
t h a t t h e n u m b e r s r e p r e s e n t 
w h i c h l e g t h e c o n n e c t i o n 
s h o u l d b e m a d e t o , a n d n o t t h e 
a c t u a l p o s i t i o n o f t h e 
c o n n e c t i o n . T h e D E C O D E p a r t 
o f t h e c i r c u i t ( 7 4 L S 3 2 ) h a s b e e n 
e x p l o r e d t o m a k e H e a s i e r f o r 
y o u t o s a c w h a t ' s g o i n g o n . 

E D G E 
C O N N E C T O R - < 

D O a -
0 1 a -
0 2 * -
0 3 a -
0 4 a -
0 5 a -
D 6 « ~ 
0 7 a -

• 5 v 

A 1 20 

7 4 L S 
2 7 3 

10 

X 
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I say ' i n t h e o r y ' , because S inc la i r 
Research has le f t o u r cho i ce o f addresses 
rather l im i t ed . Ins tead o f d e c o d i n g a 
device address b y its f u l l 16 b i ts , S inc la i r 
Research uses o n l y o n e address l i ne t o 
decode each o f the dev ices in the 
Spec t rum ( p r i n t e r , k e y b o a r d { w h i c h uses 
al l e ight h i g h o rde r l ines, A 8 - A 1 5 ] , 
bo rder , l oudspeake r , e tc ) . F o r e x a m p l e , 
the Z X Pr in te r is g i ven address 251 ( F B ) 
(11111011 b i n a r y — w h i c h w o u l d appea r 
o n the address bus) . 

Bu t the o n l y l i ne that the p r i n t e r is 
in terested i n is A 2 , w h i c h y o u can see is 
the o n l y l i ne lef t l ow . T h e r e f o r e , w h e n A 2 
is l ow , the p r i n t e r a lways assumes that 
y o u are t a l k i n g t o i t , so w h a t e v e r address 
we choose f o r o u r dev i ce , A 2 c a n n o t be 
low. O n c e a l l the o t h e r ( i n t e r n a l ) dev ices 
a n d In te r face 1 u n i t are t a k e n i n t o 
a c c o u n t , we're lef t w i t h o n l y A 5 , A 6 a n d 
A 7 tha t can be l ow . A s I sa id be fo re , o u r 
cho ice o f addresses is ra the r l i m i t e d . 

O K , say w e have A 6 a n d A 7 l o w a n d 
the rest h i g h — tha t is 11011111 o r D F i n 
H e x , 2 2 3 dec ima l . T h i s t h e n w i l l be t he 
address o f o u r dev i ce — b u t h o w d o w e 
d e c o d e 2 2 3 o n the address bus? W h a t w e 

need is a c i r cu i t tha t w i l l g ive us a s igna l 
that is l o w w h e n A 6 a n d A 7 a n d I O R E Q 
are l ow . W e l l , r e m e m b e r O R gates? A n 
O R gate is a dev i ce that g ives a h i g h 
o u t p u t w h e n any o f i ts i n p u t s are h igh . 
Conve rse l y , i t w i l l o n l y g ive a l o w o u t p u t 
w h e n a l l o f i ts i npu t s are low. So , i f we use 
a d u a l - i n p u t O R gate , p u t A 6 i n t o o n e 
i n p u t . A 7 i n t o the o the r , t hen the o u t p u t 
o f th is gate w i l l be l o w w h e n b o t h A 6 a n d 
A 7 are low. U s e th is o u t p u t as a n i n p u t 
f o r a n o t h e r O R gate, p u t I O R E Q i n t o 
the o t h e r i n p u t a n d w e have the first pa r t 
o f o u r c i r cu i t . T h e o u t p u t o f the second 
O R gate w i l l be l o w w h e n al l o u r requ is i te 
s ignals are low, yes? G o o d , so w h a t d o w e 
use th is n e w s ignal f o r ? let 's labe l i t first, 
P S E L , s t a n d i n g f o r Por t S E L e c t . 

G O I N G I N 
T h e r e are t w o d i s t i nc t par ts o f the 
C e n t r o n i c s c i r cu i t , o n e tha t hand les the 
o u t p u t o f da ta ( c o m p u t e r t o p r i n t e r ) a n d 
the o t h e r t o hand le the i n p u t ( p r i n t e r t o 
c o m p u t e r ) . H o w e v e r c leve r y o u m i g h t 
t h i n k y o u r S p e c t r u m is, i t c a n n o t h a n d l e 
m o r e t h a n o n e t h i n g at a t i m e so, at a n y 
o n e p o i n t , o n l y o n e o f these c i r cu i t s can 

* D 

74LS122 

- • STROBE 

EDGE CONNECTOR 

74LS36S 

BUSY 
• OUT-PAPER 

ACK 
• • F A U L T 

-H» 0 0 
- • 0 1 
- • 0 2 
- • D3 

D4 
D5 

- • 0 6 
- • 0 7 

N C - N O T CONNECTED 

be ac t i ve — o t h e r w i s e t h e y ' l l i n te r fe re 
w i t h each o the r . 

W e mus t t he re fo re use P S E L to 
genera te t w o o the r s ignals, t o act ivate the 
separate i n p u t a n d o u t p u t c i r cu i t s w h e n 
they are needed. A g a i n , we can use dua l -
i n p u t O R gates. Put P S E L i n t o o n e i n p u t 
a n d i n t o the o the r , the W R s ignal f r o m 
the edge c o n n e c t o r . W R is p u l l e d l o w by 
the Z 8 0 w h e n i t p u t s da ta o n to the da ta 
bus ( W R i t i n g ) so the o u t p u t o f th is gate 
w i l l b e l o w w h e n the Z 8 0 is send ing da ta 
t o o u r dev ice . L a b e l th is s ignal W R S E L . 

S im i l a r l y , i n t o yet a n o t h e r O R gate, 
p u t P S E L a n d the R D signal . R D is l o w 
w h e n the Z 8 0 is R e a D i n g f r o m the da ta 
bus, so the o u t p u t o f the gate w i l l be l o w 
w h e n i t 's r e a d i n g f r o m o u r p o r t . L a b e l 
th is s igna l R D S E L . W e s h o u l d n o w have 
the D E C O D E par t o f the c i rcu i t 
c o n s t r u c t e d in l ine w i t h the i l l us t ra t i on 
g iven , a n d th is w i l l hand le b o t h the 
d e c o d i n g o f the p o r t address a n d the 
se lec t ing o f i n p u t o r o u t p u t c i rcu i ts . T h i s 
pa r t can be m a d e u p f r o m a s ingle c h i p , a 
7 4 L S 3 2 , the p i n l ayou t o f w h i c h is a lso 
shown . 

C O M I N G O U T 
N o w the o u t p u t c i r cu i t . T h e C e n t r o n i c s 
in te r face is a pa ra l le l i n te r face , m e a n i n g 
that i t de l i ve rs a l l e igh t b i ts o f da ta t o the 
p r i n t e r at o n c e , o n e igh t separate da ta 
l ines. T o let the p r i n t e r k n o w w h e n va l i d 
da ta is o n these l ines, there's a n o t h e r 
s ignal l ine , ca l l ed the S t robe l ine. T h i s is 

36 WAY A M P H E N O L 
C O N N E C T O R C O N N E C T I O N S 

PIN NUMBER SIGNAL 
1 STROBE 
2 N 
3 0 1 
4 0 2 
5 0 3 
6 M 
7 05 
8 0 6 
a 0 ? 

10 XCK 
B U S Y 
P A P E R - O U T ' 
NC 

14 M ' 

15 NC 
G N D 
G N D 

16 ~ N C 
G N O 

20 G N D 
21 G N D 

G N O 
6ND 

23 G N D 
24 G N D 
25 G N O 
26 G N O 

G N D 
G N D 

29 6 N D 
G N D 
NC 

32 FAULT 
33 G N D 
34" NC 
35 NC 
36 Re 

' C h e c k p r i n t e r m a n u a l for l o c a t i o n of t h i a > tgn« l 
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DIY CENTRONICS INTERFACE 
FACKMC3 U P 
TO PRINTERS 

T h e D E C O D E p a r t o f t h e c i r c u i t c o m p r i s e s a S i n g l e C h i p — t h e 7 4 L S 3 2 — w h i c h w i l l 
h a n d l e t h e d e c o d i n g o f t h e p o r t a d d r e s s a s w e l l a s t h e s e l e c t i o n o f I n p u t o r o u t p u t 
c i r c u i t s . 

n o r m a l l y h igh , h u t is p u l l e d l o w f o r 
be tween one a n d 100 m i c r o s e c o n d s 
w h e n da ta is o u t p u t . W e can create th is 
s ignal us ing o n e c h i p , a 74L.S122 
( techn ica l l y k n o w n as a re - t r i gge rab le 
monos tab le m u l t i v i b r a t o r ) w h i c h 
o u t p u t s a pu lse d e p e n d i n g o n ce r ta i n 
i npu ts t o i t ; the d u r a t i o n o f th is pu lse can 
be set by us ing a c o m b i n a t i o n o f res istor 
and capac i to r a t t ached t o t w o o f its p ins. 

T h e c h i p a lso has t w o o u t p u t p ins , o n e 
g i v i ng a h igh pulse a n d the o t h e r a l o w ; 
the cho ice o f w h i c h y o u use is u p t o y o u . 
B y us ing the W R S E L s ignal w e can easi ly 
p r o d u c e a l o w pulse o u t p u t t o use as the 
St robe s ignal . T h e c o n n e c t i o n s t o be 
made are i l l us t ra ted i n the m a i n c i r cu i t 
d i ag ram. U s i n g th is c o n f i g u r a t i o n , a l o w 
pulse w i l l be o u t p u t f r o m p i n six 
wheneve r the s ignal at p i n t w o ( W R S E L ) 
goes f r o m h i g h to low. T h e cho i ce o f 2 2 K 
o h m resistor a n d 2 2 0 p f capac i to r g ives a 
pulse o f abou t t w o m ic roseconds , w h i c h 
is a m p l e t i m e f o r even the s lowest o f 
p r in te rs . 

T h e o the r par t o f the o u t p u t c i r cu i t 
deals w i t h the ac tua l da ta t ransmiss ion . 
W h e n the Z 8 0 pu ts da ta o n t o the da ta 
bus, it o n l y rema ins v a l i d f o r a ve ry shor t 
t i m e ; there fo re , w e rea l ly need t o t r a p a 
c o p y o f i t somewhe re so w e can dea l w i t h 
it at o u r leisure. W e d o th is w i t h a c h i p 
ca l led a la tch ( 7 4 L S 2 7 3 — ac tua l l y ca l l ed 
an oc ta l D - t y p e f l i p - f l o p ) , w h i c h does 
exac t l y as the n a m e suggests — that is it 
" latches' the da ta . W e can t h e n use an 
e i gh t - b i t d r i v e r c h i p t o t ake the 
i n d i v i d u a l 'b i ts ' o f da ta f r o m the la tch a n d 
t ransmi t t h e m d o w n the i r i n d i v i d u a l l ines 
t o the p r i n te r . W e mus t use a d r i v e r 
because n o r m a l T T L ch ips d o n ' t have the 
p o w e r t o send signals d o w n l o n g lengths 

YOU WILL NEED 
1 x 74LS32 
1*74LS04 
1 x74LS122 
1 x 74LS365 
1 x74LS241 
1 x 74LS273 
1 *22K resistor 
1 *22pF ceramic capacitor 
1 * 23- or 28-way edge connector 
1 * 36-way Amphenol connector 
6 * 10nF ceramic decoupling capacitors 
(optional) 
A l l t h e s e p a r t s a r e a v a i l a b l e f r o m 
p l a c e s s u c h a t W a t f o r d E l e c t r o n i c s , 
C r i c k l e w o o d E l e c t r o n i c s o r M a p l i n s . 

o f cable. T h e 7 4 L S 2 4 1 chosen w i l l 
h a p p i l y send s ignals d o w n cables u p to 
t w o met res in leng th . 

T h e de ta i l s o f th is pa r t o f the c i rcu i t are 
a lso p r o v i d e d in the m a i n c i rcu i t 
i l l us t ra t i on . T h e la tch is w i r e d so that it 
opera tes w h e n e v e r the s ignal at p i n 11 
goes f r o m l o w to h igh . W e a l ready k n o w 
that W R S E L goes f r o m h igh t o l o w w h e n 
a w r i t e t o o u r dev ice occurs , so i f it 's pu t 
t h r o u g h an i nve r te r — here, the 7 4 L S 0 4 
— it can be c o n n e c t e d d i rec t l y t o p i n 11. 
T h e d r i v e r c h i p is w i r e d so that it 's a lways 
enab led . 

W e need an i n p u t c i r cu i t because the 
c o m p u t e r mus t f i rs t check t o see i f the 
p r i n t e r is ready, be fo re it t ransmi ts any 
da ta t o it . T h e in te r face must a r range 
th ings so that w h e n the Z 8 0 reads f r o m i t , 
the o u t p u t c i r cu i t is n o t ac t i va ted , a n d 
any da ta l ines f r o m the p r i n t e r are 
sw i t ched o n t o the da ta bus. T h i s can be 
d o n e us i ng a smal le r d r i v e r c h i p , a 
7 4 L S 3 6 5 . 

The p r i n t e r has f o u r use fu l s ignals that 
it o u t p u t s f o r the c o m p u t e r : the Busy 
l ine , w h i c h c o m e s f r o m p i n 11 o n the 
C e n t r o n i c s c o n n e c t o r ; the P a p e r - O u t 
l ine , f r o m p i n 12; the Fau l t l ine ( y o u mus t 
check y o u r p r i n t e r m a n u a l t o see w h i c h 
p i n th is c o m e s f r o m ) ; a n d the 
A c k n o w l e g e l ine , f r o m p i n 10. T h e s e 
l ines are c o n n e c t e d to the i npu t s o f the 
' L S 3 6 5 , the o u t p u t s t o D O - D 3 o n the 
edge c o n n e c t o r (see the m a i n c i r cu i t 
d i a g r a m ) . 

T h e state o f a pa r t i cu l a r l ine w i l l n o w 
be re f lec ted b y the state o f the ' b i t ' tha t it 's 
c o n n e c t e d t o ( f o r ins tance. Busy = D 4 ) 
e n a b l i n g the so f twa re to check i f the 
p r i n t e r is busy, o u t o f paper , o r wha teve r . 
The ' L S 3 6 5 is ac t i va ted w h e n a l o w s ignal 
appears at b o t h p ins 1 a n d 15. I f R D S E L 
is c o n n e c t e d to these, t h e n the c h i p w i l l 
be ac t i va ted w h e n e v e r the Z 8 0 reads 
f r o m the p o r t . 

J O I N I N G U P 
A l l that rema ins , t hen , is t o w i re u p the 
d i f f e ren t sec t ions o f the c i r cu i t a n d y o u 
have a C e n t r o n i c s i n te r face f o r the 
S p e c t r u m . U s e a 2 8 - w a y edge c o n n e c t o r 
t o p l u g i n t o the S p e c t r u m ( a l t h o u g h y o u 
can get a w a y w i t h a 2 3 - w a y ) . a n d a 3 6 -
way A m p h e n o l c o n n e c t o r , pa r t n u m b e r 
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5 7 F - 3 0 3 6 0 2 0 t o p l u g i n t o the p r i n te r . 
De ta i l s o f b o t h these c o n n e c t o r s are 
p r o v i d e d in i l l us t ra t i ve f o r m . A l w a y s use 
7 4 L S series T T L as they d r a w very l i t t le 
p o w e r f r o m the S p e c t r u m ( w h i c h is 
u n d e r s t ra in as i t is). O n e f u r t h e r p o i n t , 
use d e - c o u p l i n g capac i to rs t o f i l t e r the 
p o w e r supp l ies t o each c h i p . These can be 
any va lue ce ram ic capac i to rs , i n the 
range 10 t o lOOnf a n d s h o u l d be 
c o n n e c t e d b e t w e e n the + 5 v p i n o n the 
c h i p a n d g r o u n d . Thei r f u n c t i o n is t o s top 
vo l tage sp ikes d o i n g n a u g h t y th ings to 
the ch ips — the re fo re , a w o r t h w h i l e 
exercise. 

O n c e you ' ve w i r e d y o u r in te r face u p , 
y o u ' l l w a n t t o check it's w o r k i n g O K . T o 
test the o u t p u t c i r cu i t , c o n n e c t the un i t t o 
y o u r p r i n t e r a n d S p e c t r u m , p o w e r 
e v e r y t h i n g u p , a n d then R U N the 
f o l l o w i n g p r o g r a m : 

10 FOR i=33 T0111 
20 OUT 223,i: NEXT i 
30 OUT 223.13 

W h e n th is p r o g r a m has R U N , the p r i n t e r 
s h o u l d p r i n t o u i a l l the A S C I I charac ters 
f r o m code 3 3 t o 111. C h e c k y o u r p r i n te r ' s 
o u t p u t against w h a t the m a n u a l says i t 
s h o u l d be — i f i t l o o k s d i f f e r e n t , have a 
l o o k at the c o n n e c t i o n s to the o u t p u t 
d r i v e r ch ips. I f y o u r p r i n t e r refuses t o 
p r i n t , suspect the 7 4 L S 1 2 2 o r the cable 
connec t i ons . 

T o test the i n p u t c i r cu i t , get y o u r 
p r i n t e r i n ' R e a d y ' s tatus a n d t y p e i n 
P R I N T I N 2 2 3 - th is s h o u l d g ive y o u the 
resul t 2 0 7 ; i f y o u r p r i n t e r wasn' t in the 
' R e a d y ' s tatus, y o u shou ld ' ve go t 95 . I f 
y o u got a n y t h i n g else o u t o f y o u r p r i n t e r , 
t r y a c lose i nspec t i on o f the 7 4 L S 3 6 5 
ch ip . 

I f a n y t h i n g d isast rous happens , o r y o u 
s i m p l y w a n t some he lp , I ' m o n l y a p h o n e 
cal l away — jus t r i n g u p the e d i t o r o r send 
h i m a tet ter , and he ' l l pass a l l the re levant 
i n f o o n to m e o r g ive y o u m y h o m e 
t e l ephone n u m b e r . U s 

S O F A R , S O G O O D ! 
Next month we will deal with the software 
needed to drive this unit and which will 
enable you to use LL/ST and LPRINT 
directly from Basic — but send the output 
via the interface! 
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T u t a n k h a m u n Pengy Invasion Force 

4 > 

K O S M I C K A N G A , a mu l t i - sc reen , amaz ing , arcade s t anda rd o r i g ina l a c t i o n game. 
Fea tu r i ng s u p e r b l y a n i m a t e d g raph ics and packed f u l l o f arcade features. 
He lp K A N G A f i n d his space sh ip so he can r e t u r n h o m e t o h is p lane t . 
Leap a b o u t bu i l d i ngs , trees, c l ouds e tc . , p i c k u p bonuses and t h r o w b o x i n g 
gloves at t h e enemies. 
K e y b o a r d o r mos t j o y s t i c k . 4 8 K S P E C T R U M f o r mos t o t h e r 
C o m p u t e r s soon . 

O N L Y £ 5 . 9 5 E A C H 
Ava i l ab le f r o m m o s t g o o d s o f t w a r e retai lers, 
If y o u r loca l s o f t w a r e re ta i le r is o u t o f s tock , send 
c h e q u e / P . O . t o M i c r o m a n i a , 14 L o w e r H i l l Rd. , 
Epsom, S u r r e y , K T 1 9 8 L T . , and w e w i l l send y o u r 
o r d e r b y f i rs t class post f ree. 
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RUM 
In his constant search for the truth (or even a ripping rumour) 

R o n S m i t h scours the software houes for news of their 
upcoming releases. You'll read it here first! 

Not long ago, amidst the usual 
frenzied activity o f the VS of-
fices, a phone call came through 
f rom someone cla iming to be a 
PR man f rom one of the better-
known software houses. 
Suspicion was immediate! 
Usually, these people have to be 
tracked down and meagre 
morsels o f in format ion prized 
f rom the protected storage 
systems they have for minds 
wi th the ski l l o f a practised 
psychoanalyst, 

WHO'S KIDDING WHO? 
However, this part icular ly ner-
vous specimen (whoannounced 
himself as Phi l ip Thompson o f 
Software Projects) cou ld hardly 
stop gibbering away; over an 
hour- long conversation, he gave 
us the l o w - d o w n ' on what 
sounded like some interesting 
new programs current ly being 
wr i t ten — and also some sur-
prising stuff on Jet Set Willy. 

He ment ioned two games — 
Jet Set Willy Meets The Taxman 
and Miner Willy And Dr Jones 
— and alleged both to be the 
new brainchildren of Mat thew 
Smith. He cont inued by claim-
ing a real-life connect ion 
between Smith and Jones, sug-
gesting (rather unk ind ly ) that 
the good doctor was Matthew's 
psychiatrist. A n d for anyone 
who's spent hours t ry ing to col-
lect all the objects in Jet Set 
Willy, Thompson offered the 
advice, " I t 's only necessary to 
pick up half o f them to w in " . 

But here's the rub. When we 
tr ied to telephone M r T h o m p -
son to veri fy some o f his 
comments, a confused recep-
tionist f rom Software Projects 
declared, " I don ' i th ink we've 
got anyone of that name here". 
A f te r a few minutes' double 
checking, she came back wi th 
denials f rom A lan Maton, Chris 
Lyle and Col in Stokes — al l o f 
whom ought to know! In fact, a 
chat wi th Chris not only 
conf i rmed Thompson's non-
existence, but also that there 
was no substance to any o f his 
' inside' in lormat ion. However, 
it was conf i rmed that Mat thew 

is work ing on a th i rd, and per-
haps f inal, game in the Willy 
series. 

But who is Phi l ip Thompson? 
Wel l , fur ther excavation work 
revealed some interesting new 
in format ion. It appears that a 
number o f software houses have 
been receiving strange tele-
phone calls f rom someone who 
assumes a di f ferent persona in 
each case; sometimes, for 
instance, the caller claims to be a 
Times journal ist . The only lead 
we've had so far is f rom a rather 
Imaginat ive source who reckons 
that it's John Phil ips f rom Bug-
Byte — the company that 
produced Matthew's or iginal 
bestseller. Manic Miner, before 
he moved on to Software Pro-
jects. John came up wi th a pretty 
earthy reply to these accusations 
. . . the gist o f it was " i t weren't 
me, guv ! " . 

idea, and we've already got a lot 
o f the graphics done. But I can't 
say any more at the moment for 
fear of our compet i tors" . More 
in format ion is promised around 
August. 

I 

TWO MORE FROM A&F 
Back in the real wor ld , we hear 
A & F Software is work ing on a 
couple of new programs due for 
release in the late summer or 
early autumn. The first is called 
Cylon Attack, a 3 D space fight 
where the player views 
approaching targets f rom the 
w indow of the cockpi t ; these 
increase in size the closer they 
come. There's also a radar 
screen to help you locate the 
enemy — but you' l l also have to 
keep a careful eye on the other 
guages, because it's necessary 
now and then to quickly n ip 
back to the mothership. 

The second program sounds 
even better, according to the 
great wal l o f surrounding 
secrecy. Says A & K spokesman. 
Mar t in H ink l ing , " I t 's a br i l l iant 

IMAGINE TAKES THE 
PLUNGE 
It now looks l ike the retail price 
o f Imaginc's new megagame 
(Bandasnatch) w i l l be about 
£40. But for this you' l l be gett-
ing an A4-s ized box weighing 
2-3lbs contain ing around 30 
goodies, inc luding a customized 
piece o f hardware that w i l l a l low 
the accompanying software to 
provide 20-30 times the playing 
power of a normal game. 

Says Imaginc's Bruce Everiss, 
"We've got ten professional 
artists work ing on the graphics, 
as well as a couple o f profes-
sional writers w h o arc 
producing the documentat ion. 
The finished product , which 
includes 11 entirely new con-
cepts in computer games, wi l l 
certainly exceed everyone's 
expectations." The launch date 
remains sometime in August. 

together (there are about 50 
rooms, or cabins) you then 
begin the search. 

O f course, it's not quite that 
simple. A s the poor fel low 
scours the ship he encounters 
such horrors as energetic 
pirates, parrots and rats (not to 
ment ion a character called 
Heather and a rugby team — but 
then, that cou ld be part o f 
another story). What they do 
wi th h im when they catch h im 
remains to be seen, possibly 
around the beginning of 
August. 

ON THE OCEAN WAVE 
Current ly undergoing manufac-
ture at Rabbit Software is Jolly 
Roger, a saga o f salty life at the 
helm. Says Rabbit director, 

.Terry Gran t , " I t features a jo l ly 
Jack Tar sort o f character whose 
ult imate goal is to locate and 
collect the masses of h idden 
treasure." Unfor tunately, but 
quite understandably, this is 
kept behind locked doors. So 
the first th ing to do is find al l the 
keys; having got a bunch 

AUTOMATA CASTAWAY 
The irrepressible Me l Croucher 
and his colleagues f rom A u t o -
mata arc staying very 
t ight - l ipped over something 
they're call ing Crusoe. A l l 
they' l l say at the moment is that 
it's an extremely funny adven-
ture. and a bit better than 
Valhalla. Presumably, too, it's 

safe to assume some sort o f con-
nect ion wi th the famous 
shipwreck v ict im. 

Bad news for fans of previous 
Au tomata releases is that poor 
o ld Pi-man has been left out in 
the co ld ; he's probably heading 
back to his home in the Greek 
alphabet. Anyway , Crusoe 
should be in the shops over the 
next couple o f months, and wi l l 
retail for £6. 

NEW FROM INTERSTELLA 
New games out f i t . Intcrstella 
Software, whose first game — 
Defenda — is reviewed in this 
issue, is work ing on a 'question 
and answer' scries ent i t led A 
Question Of . . something; 
sport wi l l probably fo rm the first 
'something* (as if you hadn'l 
guessed!). I t ' l l feature an egg 
t imer that shows how much t ime 
you've got left as well as a ther-
mometer for taking your 
temperature. 

Sell ing at £5.50. the program 
is being wr i t ten by one o f the 
directors, Peter Stevens, and 
wi l l read-in up to 2,000 ques-
tions f rom tape, in four blocks of 
500. 

The other half o f the 
Interstella partnership is A lan 
L loyd. He's the one responsible 
for Defenda and is at present 
work ing on a Junior Cong game 
that we're assured wi l l be more 
professional than his first effort ; 
his partner says," He's got better 
since then." This should be 
available over the next few 
weeks, price £5.50. • s 
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Ca l l i nga l l Spcc t rum o w n e r s . . . i f you 've missed o u l a t t h e news-
agents. don ' t fret 'cause we 've st i l l got a few issues left over . 
Deep in the basement o f Rathbone Place, our lovable layabout 
D is t r i bu t ion man. T r e v o r , stubbed his toe on some misp laced 
packages fu l l o f . . . w o u l d y o u bel ieve it . . . back issues o f 
Your Spectrum. 

W e l l , we wou ldn ' t want to get the poor guy in t rouble for not 
sel l ing them, so we' re o f fe r ing you the chance t o help out . Check 
out the coupon at the bo t tom o f the page and send i t o f f qu i ck l y — 
there's not that many lef t , and we 'd hate you not t ocomp le te your 
col lect ion. 

F o r a l l t h i s a n d m o r e — n e w s a n d v i e w s , f u n a n d 
p h i l o s o p h y , c h a r t s a n d c h a t , b o o k s a n d l e t t e r s , 
r u m o u r s a n d r e v i e w s — l o o k n o f u r t h e r t h a n t h e 
g r e a t e s t S p e c t r u m m a g a z i n e a r o u n d — Your 
Spectrum. 

P l e a s e s e n d m e t h e f o l l o w i n g b a c k i s s u e s of Y o u r 
S p e c t r u m ( £ 1 . 1 0 e a c h , i n c l u d e s h a n d l i n g ) . 

I s s u e 1 
I s s u e 2 
I s s u e 3 
I s s u e 4 

( Q u a n t i t y ) • • • • 
I e n c l o s e a c h e q u e / p o s t a l o r d e r (or £ 
N a m e 
A d d r e s s 

P o s t c o d e . . 
D a t e 

P l e a s e f i l l in t h e o r d e r f o r m ( c h e q u e s / p o s t a l o r d e r s 
m a d e o u t t o Your Spectrum) a n d m a i l it i m m e d i a t e l y 
to : Y o u r S p e c t r u m , B a c k I s s u e s , 1 4 R a t h b o n e 
P l a c e , L o n d o n W 1 P 1 D E . 

Funny looking 
programme! — 

no. you don't 
have to look like 
this to enjoy the 

magazine" 

ISSUE 1 

Acknowledged 
expert on 

machine code 
Ton B*er came 

up with the 
impossible — a 

way to txeak out 
c l machine code 

loops 

Y O U R r 

Build a keyboard 
butter lot the 

.Speccy under the 
expert guidance 
of Staphcn A ima 

Grandmaster Dr 
John N n 
presides over five 
chess packages 
all challenging 
one another 
Check it out< 

Have you 
considered that 
there could be 
anything taster 
than Basic We 
did and so 
should you 

Rather a cute 
cover — which 

suggests nothing 
ol the great 

software reviews, 
machine code 
machinations, 
and hardware 
bits and bobs 

wi th in Ah, wel l 

ISSUE 2 

T h e Q t i s 
announced, and 

we send our 
spies into the 

hallowed halls o l 
Psion to gel the 

inside story Full 
details on the 

mysterious micro 
inside 

The issue ts 
resplendent w i th 
a giant poster-
map giving the 
complete layout 
to Quicksilva's 
mighty U A t t n 
as well as an 
insight into 
Samfy White's 
programming 
ventures 

If you've got 
sofware worth 
protecting then 
get all the irende 
m l o t r o S I M * 
GooMn feu 
know it makes 
sense 

Add a little i t p to 
your 

programming 
prowess — a 

tutorial on how to 
write good 

software And 
lust to prove K 

can be done, start 
organising your 

own compiler 

ISSUE 3 

Dwell Software 
recast Sate Din 

tor the Soeccy 
Cut wouldn't you 

lust love to see 
the whole thtncf? 
Come on in the 
water's lovety 

The GL gains 
momentum (well, 
nearly I and 

takes a good look 
at SuperBasic 
and compares it 
to the 7< Basic 
we all know and 

•love 

A Spect ium — 
but what issue is 
it? Learn how to 
look tor the tell-
tale signs as 
Stephen town 
inspects the guts 
of the machine 

Fed up wi th the 
quality Of the ?X 

Printer^ There's a 
lot going for 

upgrading, as you 
can see try the 

subtle colour 
simulations you 
can achieve — 

and all it needs is 
a little bit ol code 
S'ama/ ing really' 

Along w i th a 
detailed review ot 

M Silt NMty 
A m t e P m t a 
decides to see 

mst how the 
game ticks 

Follow the tr ials 
and tribulations 

of a closet hacker 
as he makes his 
way through the 

fully i l lustrated 
plan of Matthew 

Smi ths 
wondcrworld 

ISSUE 4 

YOUR! 

For the best 
screen shots of 
all yow favourite 
games, look no 
further than TS s 
review pages (So 
what it our ace 
photographer told 
m e t o w n t e that 
— it 's true') 

At long last 
In l a m ' 

a close look at a 
OL Find out all 
the gory details 
of the hardware 
software and 
the dreaded 
kludge 
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Those howls aren't coming from the night — 
it's R o s s H o l m a n (winner of Software Projects' J S W competition) 

pitting his animal wits against 
Ultimate's mighty S a b r e W u l f . Read on... we dare you! 

Thrust deep i n t o a steamy t ropica) 
j ung le , you r t rusty swo rd and you r wi ts 
are the on l y defence against the m y r i a d 
creatures l u r k i n g in the fol iage. Yes, y o u 
are the p i t h -he lme ted exp lo re r w h o has 
t o col lect f o u r parts o f an amule t that 
have been carelessly left a r o u n d the 
jung le — and then gel ou t safely. 

By now , many shou ld be fami l ia r w i th 
the scenar io o f U l t i m a t e ' s latest 4 8 K 
adven tu re Sabre Wulf— perhaps they 've 
even had enough t i m e to recover f r o m 
the £ 10 pr ice tag. For the ex t ra cash y o u 
get a large Hobbii-like box wh i ch holds 
one tape and an en larged glossy vers ion 
o f the cassette sleeve — con ta in ing the 
usual si l ly s tory l ine, l oad ing ins t ruc t ions 
and c o n t r o l key in fo . 

THE N A T I V E S * N E R E S T L E S S 
T O N I G H T ANO IF Y O U RE N O T 

C A R E F U L Y O U U BE LEFT 
W I T H O U T A L E G T O S T ANO O N "> „ 

JWa 

T H E P L A N T tS J U S T A B O U T T O 
S P R O U T - T O G A I N ITS F U L L 

B E N E F I T S * Tl Y O U H A V E T O R U N 
O V E R I T W H I L E IT S I N F U U . 

BLOOM 

> c . 

S O R R Y T O T U R N M Y B A C K T O Y O U 
- B U T Y O U S E E T H E R E S T H I S 

S P l O E R O N M Y TAIL 

I T S A S H A M E I C A N T S W I M - A S IT _ 
IS. I 'M G O I N G T O H A V E T O F I G H T M 
M V W A Y P A S T T H O S E N A S T I E S 

L O S I N G A N O T H E R B A T T L E Y O U L I 
F INO Y O U R S E L F B E I N G H U R L E D B A C K 
A G A I N S T THE N E A R E S T T R E E - T R U N K 
T H E O N L Y A D V A N T A G E IS T H A T Y O U R 

C O M B A T A N T D I S A P P E A R S F O R A 
W H I L E 
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S P I D E R S I D O N T M I N D I L L E V E N 
T A K E O N T H E O D D T R I B E S M A N 

B U T I D E F I N I T E L Y D O N ' T L IKE T H E 
L O O K OF T H I S C H A R G I N G H I P P O 

T IME F O R E V A S I V E A C T I O N 
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S T E P I N T O D A N G E R 
Load ing comple ted , you ' re met w i t h an 
opt ions screen at t ract ive ly bo rde red by 
dense t rop ica l p lant l i fe. Tha t may look 
pleasant, but what ' s less obv ious is that 
the keyboard cont ro ls are very poo r l y 
selected — lef t , right, up , d o w n and fight 
are con f igured on the ' Q \ 4 W \ ' E \ ' R ' 
and * T keys. Th i s may be a nice easy way 
to do things f r o m the p rog rammer ' s 
v iewpo in t , but it doesn' t he lp the p layer 
w i thou t a joys t i ck ; inc ident ly , most joys-
t ick pro toco ls are catered fo r . 

Press the ' O ' key and the ac t ion begins. 
O u r hero, Sabre M a n , is s tanding in a 
quiet c lear ing a n d soon var ious unsav-
oury j ung le inhabi tants are burs t ing 
th rough the g round ( l i te ra l l y ! ) t o attack 

h im . Y o u might at this po in t spot some-
th ing o f an AticAtacinfluence in the way 
y o u have to move about w i t h i n one 
' r o o m ' at a t ime , f igh t ing o f f nasties, then 
sh i f t ing o f f t o the next in a logical way. 
H o w e v e r , in Sabre Wulfcach r o o m con-
tains str ips o f fo l iage ( t o give it that 
'ou ts ide ' feel ) and these are al l l i n ked by 
pathways; so overa l l , the p lay ing area is 
an in t r ica te maze, w i t h y o u l o o k i n g d o w n 
on just a smal l par t o f it at any one t ime. 
There ' s a to ta l o f 256 screens that l ink up 
t o create (surpr ise, surpr ise) a 16 by 16 
maze bo rde red by threaten ing m o u n -
ta inous scenery. 

T h e j ung le creatures bent o n y o u r 
des t ruc t ion can be spl i t general ly i n to 
two groups — those y o u can k i l l ( w h i c h 

cannot exi t your present screen) and 
those y o u can on l y fight o f f ( w h i c h have a 
nasty habit o f f o l l o w i n g y o u a round f r om 
screen t o screen). In your favour you 
have a t rusty sabre fo r b u m p i n g o f f the 
smal ler creatures — gain ing points in the 

J o i n S a b r e M a n am h e t a k e s y o u o n a 
g u i d e d t o u r o f t h e J u n g l e p a t h s ; t h e a r e a 
e x p l o d e d h e r e f o r y o u r d e l e c t a t i o n I s t h e 
f o u r b y f o u r s e c t i o n o f t h e b o t t o m l e f t - h a n d 
c o r n e r o f t h e m a x e ( a m e r e o n e - s i x t e e n t h 
o f t h e e n t i r e m a p ! ) . T h e ' b a d d i e s ' a r e 
r o u g h l y s p l i t i n t o t w o g r o u p s — t h o s e y o u 
c a n k i l l a n d t h o s e y o u c a n ' t — a l l d e p i c t e d 
I n g l o r i o u s c a r t o o n - t y p e a n i m a t e d 
g r a p h i c s . 
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process — o r causing the larger an imals 
and t r ibesmen to t u rn ta i l and run . 

F L O W E R P O W E R 
T h e graph ics are wha t we have c o m e to 
expect o f U l t i m a t e — large, b r igh t and 
f requen t l y w i t h a sort o f cu te c a r t o o n -
l ike qua l i t y ( take , fo r examp le , the 
s leeping h ippos) . Mos t o f t h e m appear t o 
have t w o stages o f a n i m a t i o n as they 
move p ixe l -w ise a r o u n d the screen. T h e 
except ion , howeve r , is the w u l f , f o r h e / 

she is a g o o d examp le o f what U l t i m a t e 
excels at — g i v i ng characters in te l l igence. 
T h e w u l f o n l y inhab i ts a smal l but v i ta l 
par t o f the maze a n d is ex t reme ly v ic ious ; 
the o the r characters ( t h o u g h rather less 
v i r u l e n t ) can st i l l be a w k w a r d . 

O t h e r than y o u r t rus ty swo rd , the most 
he lp fu l i tems i n the j ung le are the 
o rch ids ; t hey g r o w i n five d i f f e ren t 
co lours , b lossoming and w i t h e r i n g very 
qu i ck l y . I f y o u can r u n ove r an o r c h i d 
wh i l e i t 's in f u l l b l o o m , then y o u ' l l find 

yourse l f a f fec ted by its strange powers. 
U l t i m a t e has des igned these t o be a he lp 
ra ther than a h indrance. Bu t there are 
t w o y o u d o n ' t wan t t o r u n ove r — the 
ye l l ow and the wh i t e : the first induces 
sleep f o r a few seconds, a l l o w i n g any gra-
phics t o pass stra ight t h rough y o u ; wh i le 
the o ther w i l l ' cu re ' y o u o f the ef fects o f 
the o the r o rch ids — w h i c h is not as useful 
as it sounds! O f the o the r o rch ids , red 
a l lows y o u t o r u n t h r o u g h any nasties 
w i t h o u t any h a r m c o m i n g to y o u ( o r i t ) , 

HACKING ATTHE WULF 
Hacker D a v e N i c h o l l s cracks Ultimate's latest 

Amu le t and instead, w i th a 
cry of 'Hack ing A w a y ' , leapt 
headlong in to the machine 
code jungle in search o f the 
fabled ' in f in i te lives' P O K E . 

The th ing that really made 
Ul t imate 's previous games 
stand out f rom the c rowd for 
games players l ike me was 
that they gave you the 
oppor tun i ty to be k i l led o f f by 
loads o f di f ferent meanies; 
Sabre Wu/ fcer ta in ly carries 
on this t radi t ion. Before 
playing, 1 practised my 
swordplay to a level that 
wou ld have done credit to 
one of the Three Musketeers 
— and yet enter ing the jungle 
1 was immediately k i l led by a 
l i t t le red Z u l u . 

The encounters that 
fo l lowed had me being 
t rampled by hippos, rhinos, 
and other lesser beasts 
( inc lud ing several frogs — 
probably revenge for what I 
d id to them in Frogger*.) and 
only once d i d I sec the Wu l f 
himself as he f lattened me 
f rom behind. This f inal ly 
persuaded me that 
immorta l i ty wou ld be a very 
desirable commodi ty . I 
postponed my quest for the 

B R E A K I N G P O I N T 
The first obstacle I had to get 
past was the fact that 
U l t imate doesn't l ike hackers 
l ike me and so it implements 
'clever' things to the code to 
try and stop us. In fact, the 
things that it does seem pretty 
pointless; the method used 
(which I won ' t reveal, and is 
d i f ferent for each game in any 
case) provides no protect ion 
against piracy and only takes 
about 15 minutes to get 
round. It also actually 
increases the loading l ime by 
about 20 seconds. 

Having done the necessary, 
I resumed my search for the 
P O K E . and in the course o f 
f ind ing it ( in fact, I found t w o 
but one of them is not str ict ly 
necessary) I discovered that 
(due to the way the number 

wide open — but, in the 
of lives that you have left is 
pr in ted ou t ) you arc l imi ted 
to a max imum o f nine lives at 
a t ime and any extra lives you 
gain above this number arc 
ignored. However , having 
found the P O K E for inf in i te 
lives 1 decided to have a quick 
gander at the rest o f it. 

The program, as in most 
other games, is mostly data — 
but the data in Sabre Wulf is 
spread throughout the code 
instead o f all being tucked 
away in one place, as is more 
usual. This seems to point to 
the supposi t ion that U l t imate 
use teams of programmers 
each work ing on a separate 
aspcct of the game. TTiis 
wou ld also explain why there 
are several small subrout ines 
that use di f ferent methods to 
achieve the same thing. Sabre 
Wulf also fails the 'Deve loped 

on a Spectrum' test because it 
uses its own rout ines to pr int 
characters on screen for 
menus and so on — instead o f 
cal l ing the ones in R O M . 

T h e p l a y i n g a r e a c o m p r i s e s 2 5 6 s c r e e n s t h a t l i n k u p t o t o r m a n i n t r i c a t e 1 6 b y 1 6 m a z e ; t h e r e a r e , 
i n f a c t , o n l y 4 8 d i f f e r e n t t y p e s o f ' r o o m " t h o u g h w h e n J o i n e d t o g e t h e r t h e y a l l l o o k u n i q u e . T h e f o u r 
p i e c e s o f t h e a m u l e t a r e h i d d e n i n v a r i o u s p l a c e s in t h e m a z e a n d , o n c e y o u ' v e f o u n d t h e m a l l , 
y o u ' l l h a v e t o b a t t l e y o u r w a y b a c k t o t h e h o m e o f t h e u n f r i e n d l y s t a t u e . W a t c h o u t f o r t h e J u n g l e 
p a t h — t w o p a t h s u p f r o m t h e b o t t o m o f t h e p l a y i n g a r e a — t h a t ' s t h e l a i r o f t h e W u l f ! 

end, w a s it worth it? 
Apar t f r om the data 

structure for the rooms 
(wh ich I ' l l return to la lcr) the 
program is not really 
outstanding... just a very 
professional piece o f coding, 
even if it does occasionally 
use se l f -modi fy ing codc. (For 
non-hackers, this is where a 
program changes its own 
instructions as it 's runn ing — 
something that's generally 
considered bad programming 
practice.) 

T H E J U N G L E P O K E 
I discovered that the maze is 
16 by 16 rooms in size and 
that there arc 48 di f ferent 
room types w i th in it. Each of 
these rooms is constructed by 
using separate 'data blocks' 
that are stuck together in 
di f ferent forms to produce 
each room; one example of 
such a data block is the lake 
that appears at various places 
in the jungle. I d idn ' t count 
how many blocks are used in 
total , but I ' d guess there are 
over a hundred — perhaps 
even a couple o f hundred; 
someone at U l t imate must 
have very sore typ ing fingers 
f rom entering all that lot ! 

'Hie outcome o f this is that 
w i th just a few P O K E s I 
managed to move and 
remove large chunks of 
fol iage; given t ime (and a 
good keyboard) it snould be 
possible to re-design the 
whole thing and have your 
own personalised jungle to 
run about in. I also 
considered f ind ing a P O K E 
that wou ld al low me to slay 
cyan all the t ime — thus 
speeding up the game (as wel l 
as making me 
indestructible!). However , on 
ref lect ion I decided that it 
probably wasn't really wor th 
it. The decision later proved 
to be right. A f t e r about three 
hours searching, I f inal ly 
managed to f ind all the bits of 
the Amu le t and escape, 
mak ing Sabre Wulf the first 
U l t imate game that I have 
been able to beat — even i f I 
d id have to cheat slightly. 
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cyan gives y o u the ab i l i t y t o r u n m u c h 
faster, and the p u r p l e b l o o m reverses the 
cont ro ls (so that lef t becomes r igh t , u p 
becomes d o w n , and so o n ) . 

T R O P I C A L T A C T I C S 
One i m p o r t a n t t h i n g to realise abou t 
Sabre Wulf is that j u n g l e inhab i tan ts 
appear in the cu r ren t ' r o o m ' some short 
wh i le af ter y o u ' v e entered. T h e de lay is 
o f ten enough t o m a n o e u v r e Sabre M a n 
to ano ther ex i t — o r at least t o a strategic 
pos i t ion ( r e m e m b e r i n g that he runs 
faster w h e n not in f igh t mode ) . T h e tech-
n ique I e m p l o y e d was t o r u n fast t h r o u g h 
a r o o m , on l y pressing the f igh t key at the 
sound o f the b leep that accompan ies the 
mater ia l i sa t ion o f e i ther a n i m a l o r n o n -
k i l lab le graphics. B u t i t 's adv isable to be 
in f igh t m o d e w h e n actua l ly en te r i ng a 
r o o m , because a r h i n o o r s im i la r beast 
may at that m o m e n t be charg ing across 
the screen. E v e n w h e n us ing a swo rd , y o u 
can be k i l l ed by a t tack f r o m b eh ind — 
and somet imes f r o m above o r b e l o w 
( w h e n in the ver t ica l pos i t ions) . I t pays, 
there fore , t o s tudy h o w the d i f f e ren t 
characters behave; some go s t ra ight f o r 
y o u wh i l e o thers w i l l wa i t f o r y o u t o m o v e 
f i rst . I f you learn where they t e n d to 
appear , and h o w t o lu re t h e m o n t o the 
end o f y o u r b lade, t hen y o u ' r e ha l fway t o 
bea t ing the game. 

A n o t h e r usefu l t r i ck invo lves ga in ing 
the ab i l i t y t o fight o f f the larger an ima ls 
and get past t hem w i t h o u t dy ing . Y o u d o 
it by back ing t hem i n to a co rne r , keep ing 
you r f inger o n the f igh t key and m o v i n g 

c loser un t i l y o u can squeeze past o n t o a 
ver t ica l path . T h e same app roach can 
also get y o u past the t r ibesmen, a l t hough 
the i r greater in te l l igence makes it m o r e 
risky; aggressive f ights o f t e n result in loss 
o f l i fe. T h e o the r ( a n d somet imes the 
o n l y ) way t o get past a w k w a r d s i tuat ions 
is t o wa i t by a nearby o r c h i d un t i l i t b los-
soms i n t o some th ing useful — then run 
s t ra ight t h rough the b lockage. R e m e m -
ber w h e n d o i n g th is t h o u g h , that s tay ing 
in one r o o m fo r t o o l ong causes an inde-
s t ruc tab le f l ame t o start l i c k i ng at y o u r 
boo ts ; y o u can avo id that by ex i t i ng and 
re -en te r i ng the r o o m every so o f ten . 

T h e biggest p r o b l e m y o u ' l l encoun te r 
is the w u l f i tsel f ; ge t t ing past it i nvo lves 
e i ther ' f l o w e r p o w e r ' o r t r i cke ry . T h e 
w u l f pa t ro ls a l o n g ho r i zon ta l passage at 
the b o t t o m o f the maze w h i c h has ver t i ca l 
passages l ead ing up f r o m i t . W a i t under 
one o f these un t i l i t appears o n y o u r 
screen, then leap d o w n , pressing and 
h o l d i n g d o w n the fight key ; th is makes 
the w u l f c rouch un t i l you release — at 
w h i c h po in t i t ' l l pounce. N o w m o v e i n t o 
the r o o m above and wa i t un t i l y o u th ink 
he ' l l have jus t gone past, t hen m o v e back 
d o w n and run f o r you r l i fe. D o n ' t leave it 
t oo l ong to come back d o w n , o r the w u l f 
w i l l have t u rned a r o u n d and got y o u f o r 
sure. 

S P O T T H E A M U L E T 
O n c e y o u ' v e mastered techn iques l i ke 
these y o u ' l l be able t o happ i l y exp lo re a 
far larger area o f the maze; in fac t , y o u ' l l 
p robab l y n o w be t h i n k i n g that i t 's very 

in t r i ca te , a l t hough th is is par t l y i l lus ion — 
m a n y o f the passages d o n ' t lead any-
where at al l ( n o t even o n t o the next 
log ica l screen). 

M y exper ience w i t h A tic Atac sug-
gested that pieces o f the amu le t migh t 
perhaps l ie in the same rooms each t ime 
y o u l oad the game. T o test the theo ry . I 
n u m b e r e d a l l the o p e n r o o m s ( the ones 
the pieces seem to appear i n ) a n d started 
p l ay i ng a series o f five games — f i n d i n g 
the pieces and then re - load ing . I saw no 
obv ious way o f d i s c o v e r i n g f r o m load-
ing where the pieces w o u l d be, but af ter a 
wh i l e I d i d find a pa t te rn o f sorts. A s it 
tu rns o u t , there are a n u m b e r o f set pat-
terns and n o w , by check i ng a few rooms , 
I can p red ic t what pieces are go ing to be 
in w h i c h rooms . C u t t i n g d o w n you r r isks 
in th is sort o f way makes the game easier 
to beat — and in many ways, mo re satis-
fy ing. 

F ina l l y , f o r a l l those whose adrena l in 
needs a l i t t le boost , find a l l the parts o f 
the amule t and y o u ' l l be let in o n a rivet-
ing secret abou t Sabre M a n . Say no 
m o r e ! 

C O N C L U S I O N 
T h e real a t t rac t i on o f Sabre Wulf is the 
c o m b i n a t i o n o f s imp l i c i t y and c o m p l e x -
i t y ; a s t r a i gh t f o rwa rd maze game but 
w i t h e lements such as the o rch ids to raise 
it t o a far h igher level . T h e graphics and 
a n i m a t i o n make it f u n to p lay o n one 
leve l . . . the sheer size o f the p lay ing area 
and al l it entai ls means i t 's qu i te a chal -
lenge o n another . U s 
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Evaluating the batch this month is the Gloucester Computing Club. Any club wishing to offer 
their services should contact R o n S m i t h , Y o u r S p e c t r u m , 1 4 R a t h b o n e P l a c e , L o n d o n W 1 . 

T h i s m o n t h ' s r e v i e w e r s ( a l l t e n o f 
t h e m ! ) a re m e m b e r s o f t h e G l o u c e s t e r 
C o m p u t e r C l u b a n d . i n a l p h a b e t i c a l 
o r d e r , t h e y a re : S t e p h e n A v e n t ( 2 8 ) , 
A n d r e w Base ( 1 5 ) , R o b e r t L e d b u r y 
( 2 2 ) , M a r k M a n n i n g ( 1 5 ) . N i g e l 
N e w l a n d ( 1 3 ) . P e t e r N e w l a n d ( 1 5 ) , 
J o h n a t h a n N o r m a n ( 1 5 ) , G e o r g e 
P r i ce ( 3 5 ) , M i k e S k i n n e r ( 3 0 ) a n d 
R i c h a r d V e r n o n ( 1 5 ) . T h e y a l l set t o 
w o r k w i t h S p e c t r u m , p e n a n d p a p e r t o 
te l l us w h a t ' s right a n d w h a t ' s n o t so 
r i gh t w i t h t he la tes t n e w re leases. 

I 
" i K i r 

T H E G L O U C E S T E R 
C O M P U T I N G C L U B 
I n a m o m e n t w e ' l l get o n t o t h e 
v e r d i c t s o f o u r n i m b l e - f i n g e r e d , 
b o g g l e - e y e d b a n d — t o find o u t w h i c h 
n e w g a m e s a re b o u n d f o r the YS T o p 
2 0 . B u t first, s o m e d e t a i l s o n t h e c l u b . 
I t w a s f o r m e d a p p r o x i m a t e l y e i g h t 
m o n t h s ago b y M r B L e d b u r y ( w h o 
h a p p e n s t o be t h e f a t h e r o f R o b e r t — 
o n e o f o u r r e v i e w e r s ) a n d i t ' s a l r e a d y 
b u i l t u p a m e m b e r s h i p o f 35 
e n t h u s i a s t s — ages r a n g i n g f r o m 10 
y e a r s t o ' m a t u r e ' . M e e t i n g s are 
c u r r e n t l y h e l d i n t w o r o o m s at M r 
L e d b u r y ' s h o m e ; o n e f o r games 
e v a l u a t i o n , the o t h e r f o r m o r e se r i ous 
s tud ies . M e m b e r s h i p is f ree a n d f o r 
m o r e i n f o r m a t i o n , c o n t a c t M r 
L e d b u r y , 8 L i n n e t C l o s e , G l o u c e s t e r 
( t e l e p h o n e 0 4 5 2 2 3 1 8 6 ) . 

SLUG GLUG 
CRL/15.95 
D o w n o n the ocean f l oo r are good ies 
l ike go ld , j e w e l s and s i l ve r , and i t ' s y o u r 
j o b t o go d o w n there a n d get t hem. 
N a t u r a l l y , the sea is f u l l o f v i c i ous fish 
so y o u have t o shoot t h e m first, t hen 
b r i ng up the t reasure. 
Mark: O n e look at the l o a d i n g screen and 
y o u c o u l d be fo rg i ven fo r t h i n k i n g that 
th is is another Scuba Dive. But y o u ' d be 
comp le te l y w rong . T h e idea beh ind th is 
game is very o r ig ina l . I t ' s mm m 
easy to p l ay , and add ic t i ve . L L U J I I 
George: T h e graph ics in th is game are 
s imp le but very good. A l t h o u g h the idea 
isn ' t new, the game is s t i l l , , , , m 
p layab le and w o r t h buy ing . I j L i J U f l 
Mike: T h e d i ve r is rea l l y easy t o c o n t r o l , 
w h i c h makes p l a y i n g the game a l i t t l e 
more en joyab le t h a n it m igh t o the rw ise 
have been. T h e g raph ics arc 
s m o o t h and rea l is t ic . H I T 

GRID BUG 
Add On £lectronlci /£5.95 
Y o u ' r e a l i t t l e bug , and the a i m is t o s tu f l 
y o u r s e l f f u l l o f s t rawber r ies . Bu t take 
care t o a v o i d the g ian t sp iders because i f 
they ca t ch y o u , y o u ' r e dead. 
Mark: T h e r e ' s a lmos t n o t h i n g t o 
r e c o m m e n d th is game — excep t the 
speed, w h i c h is j u s t abou t right. T h e 
graph ics are fa r t oo sma l l and t ack ing i n 
any de ta i l , and there 's - t - t t . t .3 
ha rd l y any use o f co l ou r . ' - • I K r - J 
Mike: T h i s is the wors t game I have ever 
seen! T h e graph ics are un recogn isab le , 
the speed is t o o fast and i t 's t o t a l l y 
l ack ing in o r i g i n a l i t y . W h a t ' s m o r e , the 
sound a lone is enough t o T . . . . 
make y o u t u r n o f f . i . . 1 t x - 1 
Robert: I t ' s a game tha t ' s easy t o c o n t r o l , 
bu t s t i l l cha l leng ing . T h e t r oub le is 
eve ry screen is the same. , , _ 
soon makes p lay bor ing . L , 1 . 

AD ASTRA 
Gargoyle Gime$/£5 95 
Y o u r j o b is to guard and m a i n t a i n the 
sh ipp ing lanes be tween the far f l u n g 
W a y Sta t ions that m a r k the f ron t ie rs o f 
T e r r a n co lon i sed space. 
Johnathan: C o n t r o l o f th is game is easy 
enough, bu t success is ra ther d i f f i c u l t 
because the p l a y is qu i t e fast. T h e idea 
i sn ' t o r i g i na l , bu t t h i s one — _ _ 
takes a d i f fe ren t angle. F • I i J 
Nigel: C h o i c e o f c o l o u r is j us t about 
right, and the g raph ics need no 
i m p r o v e m e n t . Bu t the speed • t t r - r n 
is a b i t o f a k i l l e r at t imes . K x * ^ 
Mike: A n exce l l en t game, w i t h equa l l y 
exce l len t g raph ics — pa r t i cu l a r l y the 
perspect ive v i e w o f the space cra f t and 
the shots. A l t h o u g h i t ' s a v a r i a t i o n o n a 
f a m i l i a r theme, the game is we l l -
presented. we l l - execu ted , 
and ve ry p ro fess iona l . 

• • I 
H I T 

DEFENDA 
Intentella Software/15.95 
Lande rs , mu tan ts , m i n e layers , pods , 
swa rmers , ba i te rs , h u m a n o i d s . smar t 
b o m b s and m ines are the hazards y o u ' l l 
meet in th is s h o o t - ' e m - d o w n arcade 
ex t ravaganza . 
Johnathan: T h i s is p r o b a b l y the best 
Defender game ever w r i t t e n f o r the 
S p e c t r u m . I t ' s rea l l y exce l l en t , w i t h 
g raph ics that are equa l t o the arcade 
ve rs ion , and a speed that makes it ve ry 
p layab le . T h e q u a l i t y is 
s tunn ing . 
George: G r a p h i c s , speed, c o l o u r , and so 
on arc alt o n a par w i t h o the r s i m i l a r 
p rog rams , but w i t h a • T T • • 
n u m b e r o f re f inements . | _ i _ L | j | 
Mike: W h i l e th is is a f a i r l y good ve rs ion 
o f the f a m i l i a r Defendersypc games, i t 
makes l i t t le use o f sound , and is v i r t u a l l y 
imposs ib le t o p lay w i t h o u t r T . - y •, 
a j o y s t i c k . L . I 

H I T 

FIRE AND ICE 
Electric Sottware/£4.50 
T h i s is w h a t y o u m i g h t ca l l a sensib le 
adventure . Ins tead o f r i s k i ng y o u r o w n 
neck , y o u send ou t y o u r l o y a l d isc ip le 
Z e n l y a . t o rid the E a r t h o f the t w i n 
d e m o n s . F i r e and Ice. 
Johnathan: T h e p r o g r a m responds 
q u i c k l y as y o u c o m m a n d y o u r s l i gh t l y 
re luc tan t servant t o c a r r y out a l l sorts o f 
dangerous deeds. T h e idea is not 
d i s s im i l a r t o that o f any . — p r - ^ 
o the r adven tu re . L i i . l J f l 
George: I t ' s j u s t l ike any o the r adventu re 
— excep t th is one tends t o w a r d s the 
sarcy . T h e first response I got sa id , " I 
d o n ' t t h i n k y o u ' r e go i ng to be m u c h 
good at t h i s ! " G o o d i f y o u B - T T T I 
l i ke adventures . LL!JL JH 
Mike: N o t be ing a lover o f adventu re 
games. I f o u n d l i t t l e i n th is one to 
c o m m e n d i t . I n fac t , I ' m 
not sure w h a t the ob jec t is. L . I K r - 1 
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LASER WARP 
Mlfcro-Gen/£6.95 
T h e 'Mas te r * has o f f e red a cha l lenge t o 
y o u to resist his t akeove r o f y o u r 
pa the t ic un iverse. N o w i t ' s y o u r t u r n t o 
t ry and surv ive the n ine waves o f a t t ack , 
i nc lud ing such ho r ro rs as W h i r l i n g 
Derv i shes , In te rs te l l a r Pogos a n d 
Hype rspace Ch i ckens . 
Mark: T h e graph ics i n th is game are 
qu i te sma l l , b u t v e r y de ta i led . A l t h o u g h 
the idea is j u s t ano the r s h o o t - e m - u p 
c lone , the ove ra l l e n j o y m e n t is h igh . I t ' s 
easy t o reach the M a s t e r . m % y ̂  m 
bu t bea t ing h i m isn ' t . I^XJLLJH 
Johnathan: T h e idea is u n o r i g i n a l — 
rea l l y j u s t a m i x t u r e o f severa l o the r 
games — w h i c h doesn ' t • T T-F- T- I 
ho ld the interest . L . I K r - ] 
Stephen: A lo t o f e f fo r t has been p u t i n to 
the graph ics , and there are a g o o d range 
o f a l iens. P l a y i n g is fun , 
and c o u l d be add ic t i ve . H I T 

M 0 0 N B U 6 6 Y 
Visions Softwara/15.90 
Y o u ' v e been sent t o an a l ien w o r l d 
whe re y o u w i l l be a t tacked by spacecra f t 
f r o m above and miss i les . T o o v e r c o m e 
a l l th is y o u have an a r m e d m o o n buggy , 
whose o n l y re f i nemen t is a sor t o f pogo 
s t ick t ha t he lps y o u j u m p across c ra tc rs . 
Mark: T h i s has some o f the best g raph ics 
I ' v e seen f o r some t ime. I t ' s a p i t y 
there 's h a r d l y any sound, bu t the game 's 
ve ry p l ayab le , and w o r t h m t , i m 
l o o k i n g ou t f o r i n the shops, m 1 1 1 W 
Johnathan: I t ' s a good c o p y o f the a rcade 
vers ion , w i t h s m a l l , s m o o t h and ve ry 
de ta i l ed g raph ics and a h igh-score tab le 
tha t ' s n o t t o o d i f f i c u l t t o get • T • • - -
in to . T h e idea's fun . I • * I K K l 
George: W e l l , a l iens w i t h three a rms a n d 
hands m igh t be ab le to hand le the buggy 
w i t h ease, bu t I as a h u m a n be ing f o u n d 
i t v i r t u a l l y imposs ib le . I t ' s 
qu i te g o o d fun . H I T 

MUMMY, MUMMY 
Lottilor1en/£5.95 
A s a d i s tan t c o u s i n o f N e f e r t i t i , y o u 
have spent severa l peacefu l m i l l e n i u m s 
in y o u r p y r a m i d — un t i l , that is, y o u 
were w o k e n b y M a d C l i v e w h o is an 
archeo log is t . N o w y o u m u s t find the 25 
mag ic car touches e x p l a i n i n g the ritual 
fo r y o u r b u r i a l . 
6eorge: Because o f i t s o r i g i n a l i t y it 
takes qu i te a wh i l e t o w o r k out exac t l y 
w h a t ' s happen ing . I t ' s no t a c o m p u l s i v e 
game, bu t qu i t e p l ayab le , t M 
never theless. | _ L l J J i 
Johnathan: G r a p h i c s a n d c o l o u r are used 
m o d e r a t e l y w e l l , and the ac t i on is fast. 
Bu t these d o n ' t he lp m a k e r 
the game more add ic t i ve . , I r : r "j 
Robert: I t ' s a ve ry d i f f i c u l t game to p l a y , 
espec ia l l y f o r the i nexper ienced person. 
H o w e v e r , ve terans w i l l p r o b a b l y love i t 
and have no d i f f i c u l t y . 
O v e r a l l , a good game. H I T 

SPECGRAF 
Anlrog Software/£9.95 
T h i s is a u t i l i t y p r o g r a m fo r the 4 8 K 
Spec t rum to he lp y o u des ign y o u r o w n 
U D G s (use r -de f ined graph ics) . I t ' l l h o l d 
up to 2 0 0 U D G s i n m e m o r y at any one 
t ime , and w i l l a lso a l l o w y o u to ed i t up 
t o n ine U D G s s imu l taneous l y . 
George: I t ' s a d e v e l o p m e n t o f the 
charac ter genera to r ( S p e c t r u m H o r i z o n s 
tape) , and taken to the n th degree. 
O v e r a l l , a s imp le to use and usefu l 
u t i l i t y fo r anyone w a n t i n g 
to des ign the i r o w n graph ics . 
Nigel: Just the t h i n g to he lp w i t h the 
graphics i f y o u ' r e w r i t i n g y o u r o w n 
game. T h e r e are a l ready 
o ther u t i l i t ies ava i l ab le . 
Johnathan: T h i s is a m e n u - d r i v e n 
graphics des igner u t i l i t y t ha t shou ld be a 
help t o any p r o g r a m m e r w h o ' s o u t t o 
p roduce his or her o w n 
graphics s i m p l y and eas i l y . 

H I T 

M I S S 

H I T 

TRASHMAN 
New Generation Sott *are /£5 95 
Y o u are the d u s t m a n , and mus t e m p t y 
a l l Lhe b ins i n t o the dus tcar t m o v i n g 
s l o w l y d o w n the road. Bu t w a t c h ou t , 
some o f the houses have dogs, and i f 
they b i te y o u the resul t w i l l be a l i m p — 
s l o w i n g y o u r progress. 
Johnathan: T h i s is a ve ry c o l o u r f u l game, 
w i t h exce l len t g raph i ca l representa t ion . 
I t i nc ludes some ve ry h u m o u r o u s 
m o m e n t s w h e n y o u go i n t o 
the houses, bu t i t ' s not easy. 
Mike: I t ' s a great game w i t h superb 
graph ics , a new idea and an e x t r e m e l y 
en joyab le theme. Y o u ' r e cons tan t l y 
t e m p t e d t o d o l i t t l e j o b s f o r the 
househo lders — not a l w a y s 
be ing rewa rded . 
Mark: T h i s game can ' t be pra ised h i g h l y 
enough. I t ' s t o t a l l y o r i g i na l and the idea 
is b r i l l i a n t — de f i n i t e l y one 
o f th is year ' s best p rog rams . 
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H I T 

H I T 

H I T 

TROM 
Ok'Tronics/15.95 
Bi ts l u rk i n the c o m e r o f the screen and 
y o u mus t steer y o u r b i tsearcher t o w a r d s 
t h e m to co l l ec t t hem, T h a t done , y o u 
take a l l the b i ts t o the fu rnace t o 
inc inera te them. Bu t w a t c h o u t f o r the 
by tes and the po isonous p ixe ls . 
Stephen: T h e graph ics are very good , 
espec ia l l y the i nc ine ra to r w h i c h looks 
qu i te real . I t ' s not t oo 
d i f f i c u l t t o p l a y . 
Mike: T h e idea b e h i n d the game is 
unusua l but no t p a r t i c u l a r l y insp i r ing . 
T h e r e are three speeds ~ t w o are 
p layab le , bu t the o the r is far t o o s low. 
G e n e r a l l y , i t ' s a ve ry 
average game. 
Peter: T h e c o l o u r here is f a i r l y basic and 
doesn ' t change f r o m leve l t o level . A n d 
the g raph ics are s ta r t l i ng ly d u l l except 
the i nc ine ra to r . I t ' s o n l y 
c o m p u l s i v e at first. 

H I T 

M I S S 

M I S S 



INFERNAL COMBUSTION 
Strange Loop/£4.95 
T h e a i m here is t o r u n a r o u n d a house 
p u t t i n g ou t fires, us ing e i ther a bucke t o f 
wa te r o r a fire ex t ingu isher . T h e bucke t , 
o f course, needs filling up f r o m the taps. 
Y o u can p i ck th ings u p f o r bonus po in ts . 
Mark: T h e idea o f p u t t i n g o u t fires is 
qu i te good, but the f i n i shed p r o d u c t 
doesn ' t rea l l y m a t c h . T h e speed, sound 
and c o l o u r can be II T T T - T - 1 
descr ibed as p leas ing. L . I K r - T 
George: T h i s is an o r i g i n a l scenar io f o r a 
c o m p u t e r game, bu t i t c o u l d have been 
i m p r o v e d by m a k i n g bet ter 
use o f c o l o u r and graph ics . 
Robert: T h e g raph ics c o u l d be be t te r , 
c o l o u r is used w e l l to make the fires and 
a l l the a c t i o n seems ve ry rea l , bu t no t 
ove rpower i ng . U n f o r t u n a t e l y , the 
scor ing is ra ther d i f f i c u l t t o unde rs tand 
and, fo r me , s t i l l r ema ins » T 
a mys te ry . I L i - 1 

H I T 

SORCERY 
Virgin 6ames/£5.95 
Y o u are the last o f the great sorcerers 
and mus t t r ave l t o Stonehenge and 
rescue three f e l l o w sorcerers f r o m the 
ev i l n e c r o m a n c e r . O n y o u r w a y y o u ' l l 
find ob jec ts tha t m a y o r m a y no t be o f 
use. O n l y one o f these w i l l des t roy the 
nec romance r . 
Richard: T h i s is a rea l l y w e l l t hough t -ou t 
game where y o u t rave l f r o m screen t o 
screen. B o t h graph ics and c o l o u r are 
used w e l l and the game 
responds we l l . 
George: I t ' s not ve ry o f ten we see a c t i o n 
m i x e d w i t h adven tu re a l l in one game. 
B u t th is is w h a t V i r g i n has done, and the 
resu l t is ve ry g o o d indeed. 
T h i s is a cha r t - t oppe r . 
Mark: T h i s game rem inds y o u o f 
Imagine 'sy4 (chemist, and is ve ry nea r l y 
as good. I n fac t , I c o u l d n ' t 
s top p l a y i n g i t 

H I T 

H I T 

H I T 

DISCO DAN 
6EM Soltware/£4.95 
Y o u r m i s s i o n is t o de -ac t i va te some 
h i g h l y uns tab le nuc lea r reactors o r b i t i n g 
in space. Y o u are t aken to the first by a 
p a t r o l sh ip w h i c h d rops y o u in a hype r -
tunne l . 
Johnattian: T h e g raph ics i n th is game are 
none t o o c lear , they c o u l d have done 
w i t h mo re e f fo r t be i ng pu t i n t o the i r 
design. Perhaps a bet ter cho ice o f 
co lou rs w o u l d have -
i m p r o v e d v i s i b i l i t y . 1 t < * r ^ r - J 
Mike: E x c e l l e n t g raph ics , ve ry p l ayab le 
speed, good cho ice o f c o l o u r , an 
in te res t ing idea, and reasonab le sound 
make th is one o f the best 
o r i g i na l games a round . 
Andrew: A f a i r l y o r i g i n a l game based o n 
one o f the m o s t b o r i n g ideas I ' v e heard 
o f f o r ages. A d d e d to th is the a c t i o n is 
m u c h t o o fas t , w i t h 
t o o m a n y i ns t ruc t i ons . 

H I T 

M I S S 

DEFUSION/WORMS 
M i l / 1 6 . 9 5 
T h e a i m o f Defusion is t o defuse a b o m b 
that 's t i c k i n g a w a y at the cent re o f a 
number o f paths , some o f w h i c h are 
booby - t rapped . Worms, o n the o the r 
hand, has y o u c o n t r o l l i n g a g r o w i n g 
w o r m . 
Richard: T h e graph ics in Dtfusion are 
fa i r l y bas ic , bu t the use o f c o l o u r makes 
up fo r i t . A l s o , the p lay speeds up as 
successive levels are reached. I t s m u c h 
the same w i t h Worms, a l t hough there 
the idea is not in the f T RR T J 
least or ig ina l . L . l t . A ' J 
Robert: D e f u s i n g a b o m b is a good idea 
fo r a c o m p u t e r game, b u t p o o r e x e c u t i o n 
makes i t an average o f fe r ing , w I T - J - 3 
Worms isn ' t a l o t bet ter . L . l t• r - 1 
Stephen: T e c h n i c a l l y , there 's n o t h i n g 
w r o n g w i t h Defusion — i t ' s s i m p l y no t 
ve ry add ic t i ve , and becomes b o r i n g af ter 
j us t a f ew a t tempts . Worms is r y i r t i 
a l i t t le bet ter . L . 1 L A. J 

CASTLE BLACKSTAR 
SCR Adventures/£6.95 
Y o u w a k e i n a st range r o o m tha t ' s 
f u rn i shed w i t h s i lver and glass: ou t o f 
the w i n d o w s y o u c a n see landscapes o f 
s tagger ing beau ty . H o w e v e r , there 's a 
ta l l w o m a n te l l i ng y o u to go recove r the 
O r b f r o m Cas t l e B lacks ta r ; y o u m a y 
keep any t reasures y o u find — once she 
has c leansed t h e m f r o m ev i l . 
Andrew: O n e o f the best t ex t - on l y 
adven tu res a round , f e a t u r i n g a m e d i e v a l 
cast le a n d m a n y unex -
pec ted a n d h idden ext ras. 
Johnathan: I f y o u go d o w n t o the w o o d s 
today y o u ' l l get lost i n th is . T . . . . 
p u z z l i n g adven tu re . l w l r i - 3 
George: T h e r e ' s a fee l ing w h e n p l a y i n g 
th is adven tu re tha t the p rog rammers 
respons ib le had a great dea l o f f un 
w r i t i n g i t . T h e r e ' s s o m e t h i n g o f a S m a r t 
A l e c tone , b u t i t ' s s t i l l fun , i f 
f rus t ra t i ng , t o p l a y . 
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APOLLO 
0arkstar/£5.50 
A s p i l o t o f a L u n a r E x p l o r a t i o n 
M o d u l e , y o u r m iss ion is t o l a n d safe ly 
o n the m o o n . But the o n - b o a r d c o m p u t e r 
has b roken d o w n , so y o u ' v e got to l and 
y o u r c ra f t m a n u a l l y . 
6eorge: T h i s is fa r f r o m be ing an o r ig ina l 
idea. H o w e v e r , the space m o d u l e 
behaves as y o u w o u l d expec t , and 
there 's a sense o f ach ieve- - T 
m e m w h e n y o u to land. \ t , i L 
Mike: T h e r e are p l e n t y o f ' l a n d e r ' games 
a round , and th is one 's p r o b a b l y one o f 
the best. P a r t i c u l a r l y impress ive is the 
w a y the screen sw i tches t o c lose-up 
w h e n y o u b r i n g the c ra f t m 1 1 1 • 
near t o the g round . L L L L H 
Johnathan: L a n d i n g is no t ve ry easy at 
a l l , w h i c h makes success a l l the sweeter 
w h e n y o u manage it. T h e 
graph ics are ve ry s m o o t h . H I T 



INPUT/ 
OUTPUT 

Once again, we re t h r o w i n g ou t the pages o f Your 
Spectrum f o r a w o r t h y cause. L i ke most o f us, y o u ' v e 
p robab ly got loads o f odd bi ts o f ha rdware and so f tware 
around you r bed room that j us t gets in the way . W e l l , here's 
a way to solve you r p r o b l e m s . . . and get someth ing you 
want in to the bargain. 

S i m p l y fill in the f o r m at the bo t tom o f the page and te l l 
us i n not more than 30 words wha t you ' ve got up for grabs 
and jus t what y o u want in return. T r y and give as m u c h 
i n fo rma t ion as y o u can w i t h i n the 3 0 - w o r d l im i t — d o n ' t 
worTy about y o u r address i f i t 's t oo long, j us t p rov ide a 
'phone number y o u can be reached on. 

O f course, th is isn ' t jus t l im i t ed to swopp ing sof tware, 
you can also pub l ic ise you r c l ub or advert ise for a pen pal. 
Just give a rough idea o f you r interests and let t hem get in 
touch w i t h y o u — cou ld be y o u ' l l find a f r i end for l i fe! 

T h e r e ' l l be no charge fo r a n y t h i n g p laced in the magaz ine 
— jus t keep it re la t ive ly c lean ( the E d i t o r has to read al l the 
entr ies, you k n o w ) and keep ' e m coming ! W e l ike to k n o w 
we 've got some interested readers out t h e r e . . . 

F i l l in the f o r m be low, spec i f y ing i n w h i c h category 
v o u ' d l i ke you r ad to be inc luded, and send it o f f to 
I N P U T / O U T P U T , Your Spectrum. 14 Rathbone 
Place. L o n d o n W I P I D E . Please use C A P I T A L 
L E T T E R S and keep you r copy d o w n to a m a x i m u m o f 
30 words ( i n c l u d i n g you r name and address o r 'phone 
number) . 

U s t i photocopy of (his form if you don't want to deface your issue. 

• HARDWARE • SOFTWARE 
• WANTED • MESSAGES 
• CLUBS & EVENTS • PEN PALS 

N a m e 

Address 

Postcode 

friendly 
P b c c o 
miCRODRIVE UTILITY 
B E Y O N D T A P E T R A N S F E R : A r e Y O U m a k i n g 
t h e b e s t u s e of M i c r o d r i v e c o m m a n d s ? 
M A S T E R F I L E a n d T A S W O R D T W O : D a i l y 
u s e r s w i t h t h e M i c r o d r i v e n e e d M F M E R G E 
a n d T A S M E R G E , w h i c h a d d t h e f l e x i b i l i t y t h e 
p r o f e s s i o n a l n e e d s . 
A L S O : L i s t s a n d L o a d s o r E r a s e s a n y f i l e 
o n c a r t r i d g e , u s i n g M e n u - d r i v e n r o u t i n e . 
W I T H : 5 0 0 0 - W o r d I n s t r u c t i o n M a n u a l 

mciniTOR 
P O B o x 4 4 2 L o n d o n N W 7 2 J F 
P h o n e 01 -959 1787 
C a b l e M O N I T O R L o n d o n N W 7 

HIRE SPECTRUM 
SOFTWARE 

OVER 2 8 0 different tapes for hire in-
cluding ARCADE. A D V E N T U R E , BUS-
INESS. E D U C A T I O N A L *t< -even an m c 
Compiler FREE 26 page catalogue FREE 
newsletter, wilh hints, tips and our top 
tape chart. 
OVER 3 0 0 0 tapes in stock jvilh up to 60 
copies of each title for fast service All 
tapes sent by 1st class post 
LOWEST PRICES -hireup to3 lapesat a 
lime, from 63p each for iwo weeks hire 
(Plus p&p and VAT) European members 
welcome 
Tapes for t a l t at D I S C O U N T p r i c a i . 
Telephone 01-661 9240 (9am - 5pm) or 
write lor furiher details, or complete the 
coupon and J O I N TODAY you've nothing 
to lose! 

SAVE £3.00!! 
For a limited period, we 
are offering HALF-PRICE 
membership to readers ol 
this magazine Join now. 
UFE membership is only 
£300 (normally £600} 

SWOP SHOP 
A new service from N S.L. 
S W O P your unwanted 
tapes with tapes from 
other members for a small 
handling charge of only 
60p (plus p&p and VAT) 

NATIONAL SOFTWARE LIBRARY 
2 0 0 M u l g r a v e R o a d . C h e a m . S u r r e y S M 2 6 J T . 

I enclose c heque/post a I order for C3 0 0 for LIFE membership Please rush 
my membership kit to me. if, within 2 8 days. I'm not delighted with your 
service youH refund my membership fee 

N a m e 

Address 

Y S 8 
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P A P E R 
In pursuit of the definitive games book, Ph i l C o r n e s and M i k e T u r n e r corner a selection of tomes, 

getting to grips with them all, be they good, bad or just plain ugly. 

PEOPLE 
PLAY 
Many years ago, when y o u cou ld st i l l buy 
16K o f dynamic R A M fo r app rox ima te l y 
£ 2 4 0 , 1 d rove al l the way f r o m my home 
t o w n o f S toke -on -T ren t ( w h i c h d idn ' t 
have a compu te r shop) to L i v e r p o o l 
(wh i ch d i d ) , s imp ly because M ic rod ig i t a l 
was sel l ing a book o f games listings. The 
t i t le was, as I recal l , What To Do After 
You Hit Return and, fo r my money , the 
star l ist ing was a vers ion o f Wumpus. 

T o be asked, then, t o rev iew some 
eleven books o f games fo r the Spec t rum 
(w i th its super H i - res co lou r screen and 
Z 8 0 A processor) shou ld have been l i t t le 
short o f a pleasure. L i t t l e d i d I k n o w ! 1 
f o u n d that not on ly d i d the games f re-
quent ly take l i t t le advantage o f the 
star t l ing advances in v ideo presentat ion, 
but — worse — o f ten had no 'meat ' about 
them at ai l . 

D O W N T O B U S I N E S S 
First o f f the pi le came Games To Play On 
Your ZX Spectrum by M a r t i n W r e n -
H i l i on . The l ist ings have been typeset 
and may therefore conta in syntax er rors , 
but your Spect rum w i l l tel l y o u about 
these when y o u t ry to type t hem in. 
There 's no th ing actual ly exc i t ing in the 
book and, indeed, the au thor even 
admits that one o f the l ist ings is the f irst 
game he ever w ro te ! O n e conso la t ion is 
that at £ 1.95 y o u ' l l have wasted the least 
possible amoun t o f money . 

The Spectrum Book of Games by 
M i k e James and var ious o thers has list-
ings p r in ted o n a reasonable qua l i t y do t 
matr ix pr in ter . H o w e v e r , these appear t o 
have been wordprocessed a n d so the 
same comments as above app ly regard-
ing syntax errors. Once m o r e there is 
no th ing outs tand ing in the select ion o f 
games (Fruit Machine, Noughts and 
Crosses and a d ice s imu la to r , for exam-
ple) a l though the presentat ion is good. 
Object ives fo r a l l the games are cleai ly 
detai led, together w i t h adv ice o n h o w to 
play them, t yp ing - in t ips and a list o f the 
main subrout ines and detai ls. A l l we l l 
and good but the who le t h i ng is wasted 
on a poor select ion o f games. A t £5 .95 1 

real ly can' t descr ibe it as par t icu lar ly 
good value fo r money . 

60 Games and Applications for the 
ZX Spectrum by D a v i d H a r w o o d is spl i t 
app rox ima te l y 5 0 / 5 0 between the 
author 's t w o groupings. T h e ut i l i t ies vary 
f r o m an eleven l ine id io t ' s remember 
rou t ine ( w h i c h on ly changes p rog ram 
l ine numbers , i gnor ing G O T O s and G O 
SUBs , e tc) to a co r re la t ion / regress ion 
p rog ram wh i ch produces a value fo r 
Pearson's Co r re la t i on Coe f f i c ien t and 
the l inear regression equa t ion , but w h i c h 
requires y o u t o enter a l l the X c o - o r d i n -
ates f o l l owed by al l the Y co-ord ina tes , 
rather than the more usual X , Y pairs. 
Equa l l y the games range f r o m a vers ion 
o f Breakout w i t h Z X 8 0 style graphics 
and a lud ic rous ly comp l i ca ted set o f 
inst ruct ions fo r r unn ing and t yp ing - i n , to 
a vers ion o f noughts and crosses w h i c h 

" u n l i k e many ... a l lows you t o w i n " ( ! ) 
and forces y o u t o start on the centre 
square. A t £4 .95 , and despite a reason-
able Draughts p r o g r a m by T i m Har tne l l . 
th is b o o k again represents dub ious value 
fo r money. 

A L L K I N D S O F E V E R Y T H I N G 
Spectrum Spectacular by Roger Va len-
t ine has 50 programs, fewer than 20 o f 
wh i ch are games. 

T h e r e are some useful mach ine code 
rout ines g iven as bo th Basic programs 
and as assembly l ist ings, a l though these 
are poo r l y documen ted and conta in 
errors. For instance, in one perfect ly 
g o o d left and r ight scrol l rou t ine , the 
au thor suggests a coup le o f mod i f i ca t ions 
f o r ' f u n ' effects. One o f these, using the 
SR A inst ruct ion to clear the screen w i t h a 
'Venetian blind' ef fect , w i l l not wo rk in all 
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SOFTWARE 
We're sorry you 've had to wa i t so long for our first n e w 

release of 1984 but your patience wi l l be wel l rewarded. 
From Bob Hamilton, author of 'The Pyramid' and ^ 

'Doomsday Castle' w e present BEAKY A N D THE M L 
EGGSNATCHERS and introduce Beaky our n e w ^ ^ H f , 
star of the video-game screen. 

(Ziggy is having a wel l earned rest!) J ^ ^ ^ m r 
Beaky belongs to ' ^ M I ' ^ H ' 

the family of p p ^ 
Andromedan Armed ^ ^ ^ ^ M P / L ^ r 4 
Condors, the rare m E & B S ^ i f » 
gogg led variety. T ^ j j m 

. -The numbers of his species 
are dw ind l ing fast because of their 
rather-foolish choice of breeding 
ground, o n the planet of Crackit. 
This unfor tunate ly happens tojd 
be the home of a particularly 
evil band of creatures k n o w n 
collectively as the \ I 
Eggsnatchers. Their sole J % 
malicious intent in life ^ J S y 
is t o extinctify Beaky's 1 f 
species by stealing v j — 
or destroying the ^ O i 
eggs by any foul J ( 
means available. ^ m J 

.v a 

f o r 
S p e c t r u m 4 8 K 

a n d 
C o m m o d o r e 6 4 

a w d t h e E g d 

Your objective is to t r y and brood, hatch out and rear as many little Beakys as 
possible th rough 12 different screens of formidable but delightful arcade action. 

F A N T A S Y S O F T W A R E Is available f r o m W . H . S M I T H S , J O H N M E N Z I E S , B O O T S , W O O L W O R T H S , 
L A S K Y S , G R E E N S , R U M B E L L O W S , S P E C T R U M G R O U P a n d a l l o t h e r g o o d s o f t w a r e r e t a i l e r s . 

B e a k y a n d t h e E g g s n a t c h e r s Is a v a i l a b l e f o r 4 8 K S p e c t r u m a n d C o m m o d o r e 6 4 a t € 6 . 5 0 o n c a s s e t t e 
o r o n d isk f o r t h e C o m m o d o r e 6 4 a t £ 9 . 5 0 f r o m 

FANTASY SOFTVX/ARE, FAUCONBERG LODGE. 27A ST GEORGES ROAD. CHELTENHAM, GLOS G L 5 0 3DT 
despatched b y re turn first class post together w i t h free membership of the Fantasy M ic ro Club. 

Trade Enquiries we l come - te lephone 0242-583661. 



0 A P E R A T 
cases. Replac ing the S R A w i th an SR I . 
( 203 ,62 in dec ima l ) cures the p rob lem. 
A t £4.95 this seemed fair value fo r 
money . 

Instant Arcade Games for the ZX 
Spectrum by Jean Frost at £3 .95 is 
indeed good value. I t 's no t , however , a 
book o f games l ist ings in the m o r e con -
vent iona l sense. Take the ' c o n t r o l 
p rogram l ist ing' f o r a typ ica l space 
arcade game; each ind i v idua l subrout ine 
(p roduc ing the backd rop — stars, night 
skyl ine and so on — ca lcu la t ing fuel 
reserves, laser status, and check ing fo r 
the game endings) is fo rmu la ted . T h e n 
add to this a co l lec t ion o f user-def inable 
spaceships, al iens and tanks w i t h bo th 
Basic l ist ings and pictures. N o t bad, eh? 

Fo l l ow ing chapters are on w r i t i ng y o u r 
o w n games and designing y o u r o w n char-
acters. I t 's a pub l ica t ion that caters fo r 
the t w o mainstreams of games p lay ing 
and it def in i te ly comes as r e c o m m e n d e d 
reading. 

A l s o h ighly r e c o m m e n d e d is Sixty 
Programs for the Sinclair ZX Spectrum 
by Rober t Ersk ine and f r iends. It 's a 
larger f o rma t b o o k , mak ing it easier t o 
read than most ; o n the o ther hand one o r 
t w o o f the games are o f quest ionable 
taste ... l ike Exocet — Let's Play Falk-
land!r. Th i s real ly is the on ly aspect that 
lets d o w n an otherwise excel lent col lec-
t ion o f games o f va ry ing length and 
comp lex i t y . T h e y range f r o m Count-
about, a coun t i ng game fo r t w o - t o 
five-year o lds, to such substant ia l o f fe r -
ings as Asset Stripper and Evolution I. 2 
and3. A l l in al l at £4 .95 this takes the t o p 
spot fo r best value fo r m o n e y o f the pure 
l istings books. 

F R E E E Y E - S T R A I N W I T H 
E V E R Y C O P Y 
Next up we find Creating Arcade Games 
on your ZX Spectrum by Dan ie l Hay-
w o o d , a book let d o w n by the var iab le 
qua l i ty o f its l istings. These appear t o 
have oozed ou t o f one of the poo re r Z X 
Printers and in parts they ' re so fa in t as t o 
const i tute a source o f severe eye-stra in — 
par t icu lar ly when s t ruggl ing w i t h long 
mul t i -s ta tement l ines. But one o r t w o o f 
the games are o f a reasonable standard, 
expla ined in dep th a n d supp l ied w i t h lists 
o f the variables used — together w i t h the 
funct ions they serve in the game: this is 
the book 's strongest po in t . Typ i ca l o f the 
contents are ICBM, a vers ion of missi le 
command , and Scramble. 

N o w let 's d o n pro tec t ive c lo th ing and 
really p l u m b the depths. By any stand-
ards, a 64-page book con ta in ing 20 
t r iv ia l p rograms at just under £7 cannot 
be classed as good value. R ichard 
At lwasser 's Twenty Programs for the ZX 
Spectrum is, un fo r tuna te ly , just such a 
book. O l d chestnuts such as Breakout, 
Android Man and Mastermind are 
typ ical o f the contents. There 's even a 
p rog ram for s tor ing te lephone numbers 
— always a quest ionable use fo r cassette-
based micros w h i c h are swi tched o f f most 
o f the t ime or even d ismant led ; sorry, but 

a card index is st i l l far m o r e ef f ic ient . A 
cassette o f the games in the book is avai l -
able fo r an add i t i ona l £2 .95 , so at a 
c o m b i n e d pr ice o f £9 .90 fo r b o t h book 
and cassette, th is comes close t o robbery 
w i t h v io lence. 

Back in the land o f th ick tomes w i t h 
lots o f l ist ings, 49 Explosive Games for 
the ZX Spectrum by T i m H a r t n e l l ei al 
proves to be another v i c t im o f the Z X 
Pr inter . T h e l is t ing o f Frog on a Log 
(s tar t ing on page 133) is surely the worst 
example o f r a n d o m p ixe l p l o t t i ng in any 
o f the eleven books ; nov ice p rog ram-
mers w i l l have l i t t le chance o f en te r ing it 
w i t hou t errors. T h e r e are several m a m -
m o t h adventure l ist ings — Doors of 
Doom stretches over twen t y - f ou r pages 
(no , I d i d n ' t test i t ! ) . The re are Space 
games, two-p laye r games, mazes and 
arcade games, as we l l as t w o sections o f 
u t i l i t y p rograms in mach ine code and 
Basic. O n e o f these is a tape copy p ro -
g ram and one has to quest ion the ethics 
o f pub l i sh ing th is , even i f i t does lack 
sophis t icat ion and w i l l on l y w o r k w i t h 
cer ta in machine code programs. 

E V E R Y P I C T U R E . . . 
Over the Spectrum (ed i ted by Ph i l i p 
W i l l i a m s ) conta ins 30 programs; t w o -
th i rds o f wh ich are games — co lou r 
screen pho tographs are inc luded show-
ing most o f t hem in act ion, T h e 
assortment is var ied. . . in fact, i f any th ing , 
it a t tempts to cover t o o m u c h g round . 
Freeway Frog, Fruit Machine and Alien 
Invaders v ie for space w i t h Sales Analy-
sis, Payroll and Block Line Delete. It is 
not ent i re ly clear w h o this book is a imed 
at. St i l l , some o f the games have excel lent 
graphics, i nc lud ing Draughts (wh i ch has 
a mach ine code rou t ine f o r sor t ing out 
the compu te r ' s move ) and Chess. T h e 
latter is not very intel l igent and plays 
qu i te s low ly ; in fact , the au thor even sug-
gests amend ing the p rog ram so it can be 
used as a h u m a n versus h u m a n game. 
There 's also a 30- loca t ion , e igh t -p rob -
lem adventure fo r those w i th the pat ience 
t o type it al l in. plus so lu t ions fo r those 
w h o lack the wherewi tha l t o play it. A t 
£6 .95 this book leans towards be ing 
over -p r i ced . 

F ina l ly , reasonably p r iced at a mere 
£2 .95 is Games for your ZX Spectrum 
by V5*5 o w n Peter Shaw. T w e n t y - f o u r 
games are inc luded, all ro l led out f r o m 
yet another temperamenta l Z X p r in te r 
( somebody must have the g o o d one. 
surely?). The games are all fa i r ly shor t , 
a l though some are qu i te interest ing. 
Pontoon has g tnx l graphics, as does 
Ascot, a horse race p rogram. H o w e v e r , 
by far the best sect ion o f this book is a 
deta i led chapter en t i t led ' H o w to wr i te 
bet ter p rograms ' . Here you ' l l f i n d some 
g o o d mater ia l on w r i t i ng a fa i r ly comp lex 
strategy that uses as an example a game 
cal led Dome Dweller. In a s imi lar 
manner to the Jean Frost opus, series edi-
tor T i m Har tne l l gives a l is t ing fo r the 
ma in c o n t r o l l oop , a co l lec t ion o f th ings 
the p rog ram has to d o and a fa i r ly 

deta i led descr ip t ion o f the variables to he 
used. Th i s alone is almost w o r t h the 
cover pr ice. 

In add i t i on , there 's a glossary and 
b ib l i og raphy — wh i ch aren ' t necessary 
and d o n ' t appear t o bear any re la t ion t o 
the rest o f the book . W i t h these t w o 
rogue sections exorc ised and 5 0 - 7 5 p o f f 
the pr ice. Shaw's book w o u l d represent 
excel lent value fo r money . 

P I C K O F T H E B U N C H 
L o o k i n g back over the eleven books for 
this m o n t h , they w o u l d seem to fa l l in to 
fou r qu i te d ist inct groups. T o p o f the b i l l , 
and l i v ing up to al l m y expectat ions arc: 
Instant Arcade Games for the ZX Spec-
trum and 60 Programs for the ZX 
Spectrum. These are the t w o that no 
Spec t rum o w n e r should be w i thou t and 
they represent the m o d e r n equi%alent o f 
the ideal tome I yearned for many moons 
ago. 

T h e next four books, represent good 
value fo r money . They are: 49 Explosive 
Games for the ZX Spectrum, Spectrum 
Spectacular, Creating Arcade Games on 
your Spectrum and Games for your ZX 
Spectrum. 

T h e th i r d b lock inc ludes Games to 
Play on your ZX Spectrum, The Spec-
trum Book of Games, 60 Games and 
Applications for the ZX Spectrum and 
Over the Spectrum. These four come in to 
m y ' l u k e w a r m ' category. T h e reason fo r 
thei r d o w n g r a d i n g are var ied, rang ing 
f r o m 'good game presentat ion wasted on 
poo r games' t o "general ly g o o d but over -
pr iced ' . 

T h e final category conta ins on l y one 
entry. I doub t that anyone c o u l d 
seriously chal lenge the fact that the one 
rema in ing t i t le is just a waste of paper at 
the asking pr ice, I s toop t o men t i on the 
t i t le again. Q s 

W e looked a t . . . 
Instant Arcade Games for the ZX Spectrum 
b y Jean F r o s t , Kan b o o k * 
I S B N 0 3 3 0 2 8 2 6 5 4 . £ 3 9 5 
60 Programs for the Sinclair 7.X Spectrum 
b y R o b e r t E r s k i n e & o t h e r * , P a n bcx i ks 
I S B N 0 3 3 0 2 8 2 6 0 3 . £ 4 . 9 5 
49 Explosive Garnet for the ZX Spectrum 
b y T i m H a r t n e l l . I n t e r f a c e P u b l i c a t i o n * 
I S B N 0 9 0 7 5 6 3 5 3 8 . £ 4 9 5 
Spectrum Spectacular 
bv Roger Valentine, V4H computer service* 
I S B N 0 9 4 6 0 0 8 0 3 5 . £ 4 . 9 5 
< uan n it A rcade Games on your Spectrum 
b y D a n i e l H a y w o o d . I n t e r f a c e P u b l i c a t i o n s 
I S B N 0 9 0 7 5 6 3 2 8 7 . 1 3 9 5 
Games for your ZX Spectrum 
b y Pe te r S h a w . V i r g i n b o o k * 
I S B N 0 9 0 7 0 8 0 8 4 7 , £ 2 9 5 
Games to Play on your ZX Spectrum 
bs Martin Wren-Hilton, Shiva* Publishing 
I S B N 0 9 0 6 8 1 2 2 8 3 , £ I 9 5 
The Spectrum Book of Games 
b> M i k e James A others, G r a n a d a 
I S B N 0 2 4 6 1 2 0 4 7 9 . £5 9 5 
60 Games and Application* for the ZX 
Spectrum 
by D a v i d H a r w o o d , I n t e r f a c e P u b l i c a t i o n * 
I S B N 0 9 0 7 5 6 3 17 I . £ 4 9 5 
Over the Spectrum 
b y P h i l i p W i l l i a m s , M e l b o u r n e H o u s e 
I S B N 0 8 6 7 5 9 112 9 , £ 6 9 5 
20 Programs for the ZX Spectrum 
b y R i c h a r d F r a n c i s A l t w a s s e r 
I S B N ( l 9 5 0 8 7 6 5 8 2 I , £ 6 , 9 5 
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DO IT WITH 

Wou ld you l ike to t rans fe r your S p e c t r u m p r o g r a m s f r o m 

© MICRODRIVE TO MICRODRIVE © TAPE TO TAPE 

© TAPE TO MICRODRIVE ® MICRODRIVE TO TAPE 

T h e n d o it w i t h 

Z X S p e c t r u m 16/48 K 
• • • • • • • • • a • • • • • • • • • • 

• • • • • • • • a • • • • • • • • • • 

TRANS-EXPRESS is the most comprehensive package of four m/c 
utilities for transferring Spectrum programs. They are user- f r iend ly 
simple to use, reliable & very efficient. They go much beyond where 
similar at tempts failed, enabling you to transfer any kind of programs 
up to the full 48 .0 K length - provided you do not infringe copyright. 
TRANS-EXPRESS is an essential microdrive companion ana an 
invaluable sof tware back-up ut i l i ty 
We are offerr ing the entire package for £ 9.95 or a combinat ion of 
TAPE TO MICRODRIVE & MICRODRIVE TO MICRODRIVE for £ 7.50. 
You can also buy each of the four p rograms separately for £ 5 .50 
only 

T O T A P E 

T 
O 

T 
A 
P 
E 

Please send me a copy of TRANS-EXPRESS © © © © ^ | r s e % t j ^ i c a b l e 

I enc lose c h e q u e / P O for , 
( P l e a s e a d d £ 1 . 0 0 for o r d e r s o u t s i d e U K ) 

Name Y S 

Address 

E ^ ^ A ^ T i C 113 M e l r o s e Ave, L o n d o n N W 2 



QL User a p p e a r s e a c h m o n t h 
wi th in t h e p a g e s of Your 

Spectrum. L o o k ou t t o o for t h e 
' C o m p l e t e Doss ier ' ed i t ion — in 

t h e s h o p s n o w ! 

UPGRADE 
YOUR QL 
For those who want the com-
plete story so far on the QL, 
there's a sister publication to 
Vour Specfrum called QL User 
The Complete Dossier now 
available and priced at C1.95. 

Its 64 pages provide exact ing 
tests of the hardware, evalu-
ations of the four Psion 
software packages, the latest 
on the modestly entit led 
SuperBasic. plus programs ana 
news. Tapping the major com-
puting journalistic talent in the 
UK, QL User: The Complete 
Dossier takes a unique look at 
an innovative product. 

You'l l f ind the magazine 
available in the shops now, or 
you can get it f rom us by simply 
sending a cheque/posta l order 
for £1 95 to OL User: The Com-
plete Dossier. 14 Rathbone 
Place. London W1P iDEIot 
each copy you want 

PUBLISH - ANO 
BE DAMNED 
P i tman Pub l i sh i ng L t d a n d 
Bor is A l lan have de f i n i t e l y 
hit t h e l ine f i rst w i t h The 
Sinclair QL Companion. 

Not on ly is t h i s t h e f i rst of 
m a n y Q L o r i e n t a t e d b o o k s 
t o reach t h e pub l i c , i t 's a l so 
m a n a g e d to sel l ou t in 
r e c o r d t ime. Un fo r t una te l y , 
the re ' s o f t e n a p r i ce t o pay 
for s u c h ' f leet of f oo t ' 
p u b l i s h i n g a c t i o n — qua l i t y 
c a n b e c o m e d i rec t l y 
p ropo r t i ona l t o t h e t ime 
t aken to w r i t e it; a n d in t h i s 
case, q u i t e a f ew p e o p l e 
be l ieve that Bor is has b l o w n 
it! 

In t r y ing t o g e t th is 
par t icu lar t i t le to t h e s h o p s 
f irst, i t 's a fair g u e s s that he 
re l i ed heav i ly o n p r e l i m i n a r y 
d o c u m e n t a t i o n (now 
c o n s i d e r a b l y c h a n g e d ) a n d 
t he e x p e r i e n c e g a i n e d 
d i rec t l y f r o m o t h e r p ro jec ts . 
For ins tance , a c h a p t e r o n 
tur t le g r a p h i c s s e e m s t o 
have b e e n l i f ted s t ra igh t 
f r om a p rev i ous b o o k (h is 
L o g o one ) a n d a l t h o u g h t h e 
p r o g r a m e x a m p l e s have 
b e e n c h a n g e d to re f lec t t he 

capab i l i t i es of S u p e r B a s i c , 
t he w h o l e t h i ng is n o w 
r e d u n d a n t . W h y ? B e c a u s e 
S u p e r B a s i c n o w c o n t a i n s a l l 
t he k e y w o r d s a n d f u n c t i o n s 
n e c e s s a r y for p e r f o r m i n g 
tu r t l e g raph i cs . 

A n d t he re ' s a s e c t i o n o n 
t he In te l 8 0 4 9 p r o c e s s o r (for 
k e y b o a r d a n d o t h e r 
a s s o c i a t e d p r o c e s s e s ) 
w h i c h is use fu l , bu t on l y f ive 
p a g e s in l eng th . Tha t ' s 
ha rd l y a g o o d e n o u g h 
r e a s o n fo r s p e n d i n g £6 .95 . 
N ige l C r o s s 

KLUDGELESS 
AT LAST 
Q u i c k e r t h a n e x p e c t e d 
S inc la i r R e s e a r c h has 
sh i f t ed t he e r ran t 16K of 
h a r d w a r e b a c k to w h e r e it 

s h o u l d have b e e n in t h e f i rs t 
p lace, i ns ide t he case . 

N o r m a l l y it t a k e s severa l 
m o n t h s to 'burn ' a n e w R O M 
a n d b r i ng q u a n t i t y s u p p l y up 
to a r e a s o n a b l e level . 
S inc la i r , howeve r , h a s t a k e n 
a q u i c k e r r ou te and, for t h e 
t i m e be ing , h a s kep t t h e 
w h o l e th ing o n E P R O M . t he 
n e w 16K b e i n g p iggy-
b a c k e d o n t o t h e ex i s t i ng 
3 2 K. 

T h e s e days, t h e n o r m a l 
re ta i l p r i ce for a 1 6 K 
E P R O M is a r o u n d t he £ 9 
mark ; bu t t he cos t of t he 
3 2 K ve rs i on is s o m e t h i n g 
e l se a l t o g e t h e r a n d 
e n q u i r i e s a m o n g t he 
c o g n i s e n t i revea l a re ta i l 
p r ice of u p to £ 8 0 ! H o w e v e r . 
S inc la i r R e s e a r c h c l a i m s to 
have ' d o n e a g o o d deal ' . 

Anyway , w i t h t h e K l u d g e 

ou t of t h e way. at least t he 
c o m p a n y is less l i ke ly t o b e 
m a u l e d b y a d v e r s e pub l i c i t y 
W i t h U n c l e Sir C l ive s t rong ly 
t o u t i n g h is n e w w a r e s in t h e 
d i r e c t i o n of t he BBC. it c o u l d 
be a r g u e d that sa t i s fac t i on 
is n o w t h e n a m e of t h e 
g a m e : in add i t i on , of cou rse , 
t h e m o v e re l eases the 
c a r t r i d g e por t for p r o g r a m s 
o n R O M — all tha t ' s n e e d e d 
n o w is fo r t h e s o f t w a r e 
h o u s e s t o p lay bal l . 

The c o d e for t he la test 
ve rs i on of S u p e r B a s i c is 
"AH'. T o c h e c k w h e t h e r 
tha t ' s w h a t y o u have. Pr int 
VERS. T h o s e w h o ' v e b e e n 
b l e s s e d w i t h t h e la tes t 
ed i t i on say m a n y of t h e 
p rev i ous p r o b l e m s rea l ly 
have b e e n e rased ; i t 's now , 
for i ns tance , n o t h i n g l ike so 
easy t o c r a s h t h e m a c h i n e 

BY GUTTERSNIPE 
Now the QL has been a r o u n d 
in i ts var ious f o r m s fo r qu i te a 
whi le, the i n f a m o u s Sinclair 
Research re turns ' se rv ice is 
beg inn ing to reveal i ts QL 
tact ics. Those w i th p rob l ems 
of a Ps ion package nature -
regular c rash ing , pe rhaps -
f ind that con tac t i ng Sinclai r 
Research s e l d o m proves 
f ru i t fu l . A s s o o n as you 
m e n t i o n the w o r d 'Psion' , the 
reply is " i t 's no th i ng to d o w i th 
us" , and that you s h o u l d 
con tac t Ps ion i tsel f for an 
upgrade. However, if you 
haven ' t pa id your £35 to be a 
QLUB m e m b e r - t oo bad -
you ' l l jus t have to pay fo r a 
rep lacement . 

I 've even heard vi le a n d 
nasty r u m o u r s that some, s o 
sick of c rashes a n d non-
func t i on ing of a p rog ram 
phys ica l ly d a m a g e t he tape in i 
the ca r t r i dge in s o m e way — \ 
f r o m sub t l y leav ing H in the t 
d r i ve wh i le repeatedly 
c o n n e c t i n g a n d d i sconnec t i ng « 
the power, to the ear thy c 
p rocess of w ip i ng d i r ty hands f, 
o n the tape i tset f ! Once the tl 
tape is c o r r u p t e d so that it o 
won ' t load, Sincla i r Research e 
are legal ly b o u n d to rep lace it tc 
under guaran tee - and the d< 
tneory Is you ' l l get t he latest si 
vers ion. Desp icab le I ca l l it. re 

. SINCLAIRWATCH 
a There c o u l d wel l be a large w o r k s rather 
a potent ia l market fo r EPROM e a T v c r i Z S T S S f t S I ! 

cop ie rs o n the QL at the t ^ ^ e s t ^ n 
» m o m e n t - so that users can t o l ^ S S S P L ° ? r * m * 

upgrade thei r mach ines l o Z v k n f w t ^ H ' n 8 < a l t e < J ' 

1 S k i S S ^ " " 
cop ier in to the b a c k o f tt c Z Z Z Z * n ° f * 

. S M s s s r 

One recent e , a m „ , . „ , , » p rov i s iona l o r o t h e r s -
j ^ s z s e k s , r s r a • - • » , 
Research to so f tware J -°ncep ts chapter. A s par t of 
compat ib i l i t y is the E S S ? . W > c * , 0 n 

imp lemen ta t i on of the AT ? J i E V E R t o u c h t h « 
c o m m a n d . v £ 2 X « L o o Z Z T ^ J ™ * 
pos i t i on the tex t cu r so r o n tho ' G o o d you 
screen, and was o r i g i n ' , T ! y y 0 u c h e c k 

i n tended to be K S S ' * £ 
f i rs t t h e y pos i t i on a n d then " * o u a « * m p t t o 
the x pos i t ion . H o w e J e t h e I S w h k : h 1 8 

f i rst ve rs ion of S u « r B a s * Z E S T * * * " , h e n , h e 

went o u t t o c u s t o m e r s wr th the Z T S X S S L T 

« h . " S a y n c y ^ ^ ^ ^ Of course , you may 
of i nc lud ing a 3 £ 5 E S S E S * 

S5SSSKsL 
r e s u l t that t h ^ A T c o m m a n d Z S ^ S T ^ 
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THE PSION 
WRITERS 

If you subscribe to the motto, "It's the software that maketh the 
hardware", then Psion have a lot to answer for. Surya asked the 
authors of the QL's bundled software, C h a r l e s Davies (Archive), 

Martin Stamp (Quill), Martin Brown (Easel) and Colly Myers 
(Abacus), what they'd set out to achieve. 

T h e Q L ' s f r e e ' s o f t w a r e p a c k a g e s 
t o g e t h e r p r o v i d e t h e f o u r m o s t 
c o m m o n a r e a s of b u s i n e s s a p p l i c a -
t i o n - w o r d p r o c e s s o r , d a t a b a s e 
m a n a g e m e n t , b u s i n e s s g r a p h i c s a n d 
f i n a n c i a l ana l ys i s . A n d y e t f o r t h e 
c o m p a n y w r i t i n g t h e s e p r o g r a m s , t h i s 
w a s i ts f i rs t r e a l f o r a y i n t o t h e cu t -
t h r o a t w o r l d of b u s i n e s s s o f t w a r e . 
C h a r l e s Dav ies . P s i o n ' s t e c h n i c a l 
d i r e c t o r a n d a u t h o r of Archive, 
e x p l a i n s h o w P s i o n m a n a g e d t o w i n 
t h e c o n t r a c t i n t h e f i rs t p lace . 

" S i n c l a i r c o n t a c t e d a n u m b e r of 
c o m p a n i e s at t h e b e g i n n i n g of 1 9 8 3 . 
At t h e t i m e , t h e y w e r e e x t r e m e l y 
v a g u e a b o u t t h e m a c h i n e j us t t h a t it 
w o u l d ' p r o b a b l y b e 16-b i t ' . T h e y 
i n v i t e d u s t o s u b m i t p r o p o s a l s f o r a 
s u i t e of b u s i n e s s s o f t w a r e . " 

P s i o n h a s a p p a r e n t l y a l r e a d y m a d e 
t h e d e c i s i o n t o m o v e i n t o t h e 
b u s i n e s s m a r k e t , a n d w a s w o r k i n g o n 
f ou r p a c k a g e s . " S i n c e w e ' d a l r e a d y 
g i v e n t h e m a t t e r a lot o f t h o u g h t , w e 
w e r e a b l e t o g i v e S i n c l a i r d e t a i l e d 
p r o p o s a l s , w h i c h t h e y a c c e p t e d . " 

At t h e b e g i n n i n g , P s i o n k n e w 
n o t h i n g a b o u t t h e m a c h i n e at a l l - no t 
e v e n w h a t t h e p r o c e s s o r w a s g o i n g t o 
be. Dav ies , h o w e v e r , d o e s n ' t f e e l t h a t 
it w a s t h e h a n d i c a p it m i g h t a t f i rs t 
s e e m . " T h e d e v e l o p m e n t w o r k w a s 
d o n e o n o u r VAX s y s t e m s , " h e 
e x p l a i n e d . " S i n c e t h e p a c k a g e s a r e 
w r i t t e n p r i m a r i l y in C, it d i d n ' t 
p a r t i c u l a r l y m a t t e r w h i c h p r o c e s s o r 
w a s c h o s e n . " 

P s i o n o w n s t w o V A X s u p e r m i n i s , 
w h i c h t h e c o m p a n y u s e s t o d e v e l o p 
m o s t of i ts s o f t w a r e . T h e a t t r a c t i o n of 
c a r r y i n g o u t d e v e l o p m e n t w o r k o n a 
VAX is c l e a r e n o u g h ; w h y w o r k o n a 

h o m e m i c r o w i t h a p o o r k e y b o a r d a n d 
n o d e b u g g i n g s o f t w a r e in a s s e m b l e r , 
w h e n y o u c a n w o r k in a p r o f e s s i o n a l 
p r o g r a m m i n g e n v i r o n m e n t in C? A n d 
- p e r h a p s e q u a l l y i m p o r t a n t in a n 
i n d u s t r y w h e r e it s e e m s a l m o s t 
c o m m o n p r a c t i c e t o l a u n c h f i rs t , 
d e s i g n l a te r - y o u c a n a c t u a l l y 
d e v e l o p s o f t w a r e b e f o r e t h e 
h a r d w a r e ex i s t s . 

S i n c l a i r h a s s t u c k b y h is m u c h -
q u o t e d s t a t e m e n t t h a t h e w a s n o t 
a i m i n g fo r a s p e c i f i c t y p e o f user , a n d 
t h a t " t h e m a r k e t w i l l d e c i d e " w h e r e 
t h e Q L ' s f u t u r e l ies. B u t w a s P s i o n 
g i v e n a n i m a g e of t h e t y p i c a l u s e r ? " I 
s u p p o s e y o u c o u l d s a y w e w e r e g i v e n 
t h e g r a n n y in a s w e e t s h o p ' i m a g e of 
t h e use r , " s a y s Dav ies . " T h e p a c k a g e s 
h a d t o b e e a s y t o u s e f o r s o m e o n e 
w i t h n o e x p e r i e n c e of o r i n t e r e s t in 
c o m p u t e r s . T h e w h o l e e m p h a s i s w a s 
o n s i t t i n g d o w n a n d u s i n g t h e 
p a c k a g e s f r o m d a y o n e - w i t h o u t 
n e e d i n g t o r e f e r t o t h e d o c u m e n t a -
t ion. W e a l l k n o w t h e "if a l l e l s e fa i ls , 
r e a d t h e m a n u a l ' a t t i t u d e ; w e t r i e d t o 
w o r k w i t h t h i s a t t i t u d e i n s t e a d of 
a g a i n s t it. 

" W e ' v e p r o v i d e d s u b s t a n t i a l ' in -
c o n t e x t ' h e l p f a c i l i t i e s in a l l f o u r 
p a c k a g e s . T h e p r o m p t b o x a t t h e t o p 
of t h e s c r e e n t e l l s y o u e x a c t l y w h a t 
y o u c a n d o at a n y t i m e a n d p r o v i d e s 
b r ie f p r o m p t s . A n d t h e i n - c o n t e x t h e l p 
s c r e e n c a n b e c a l l e d f o r m o r e 
d e t a i l e d i n s t r u c t i o n s . " 

U s i n g a VAX fo r d e v e l o p m e n t w o r k 
is a l l v e r y we l l , b u t t h e r e ' s a l im i t t o 
h o w m u c h w o r k c a n b e d o n e w i t h o u t 
t h e t a r g e t h a r d w a r e . H o w l o n g w a s it 
b e f o r e P s i o n r e c e i v e d i ts f i rs t Q L ? 
" W e w e r e g i v e n a r a c k s y s t e m in t h e 

T K « m a i n p r o b l e m w i t h Q u i l l w a t 
s p a c e ; w e w a n t e d t o c r a m a l o t o f 
features Into a small area." 

MARTIN STAMP 

s u m m e r of "83," D a v i e s says . " T h i s h a d 
n o M i c r o d r i v e s , of c o u r s e , a n d w e s t i l l 
d i dn ' t k n o w e x a c t l y w h a t t h e 
k e y b o a r d w o u l d b e l ike. B u t in a l l 
o t h e r r e s p e c t s t h e s y s t e m w a s a Q L . 

" W e d i d n ' t r e c e i v e a c o p y of Q D O S 
un t i l a f e w w e e k s b e f o r e t h e p r e s s 
l a u n c h i n J a n u a r y . W e h a d t h e c h o i c e 
of w r i t i n g o u r o w n o p e r a t i n g s y s t e m t o 
w o r k w i t h , o r w a i t i n g fo r S i n c l a i r t o 
p r o d u c e Q D O S . K n o w i n g it w o u l d b e 
f o o l i s h t o w a i t f o r S i n c l a i r t o p r o d u c e 
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Q D O S , w e d e v e l o p e d o u r o w n 
o p e r a t i n g s y s t e m fo r d e v e l o p m e n t 
a n d t e s t i n g , s u b s t i t u t i n g Q D O S w h e n 
it a r r i ved . " 

W e n o w k n o w tha t at l eas t s o m e of 
t h e d e l a y s i n p r o d u c i n g t h e Q L w e r e 
c a u s e d by h a r d w a r e p r o b l e m s B u t 
s o m e h a v e sa id , too , t h a t t h e r e w e r e 
b u g s in t h e P s i o n p a c k a g e s . 

" T h e S i n c l a i r h a r d w a r e w a s 
d e l a y e d , s o w e u s e d t h e t i m e t o 
i m p r o v e t h e s p e c i f i c a t i o n s o f t h e 

s o f t w a r e . T h e r e w e r e a lot o f d i f f e r e n t 
v e r s i o n s of b o t h t h e h a r d w a r e a n d t h e 
P s i o n p a c k a g e s , a n d t h i s c a u s e d 
p r o b l e m s o f c o m p a t i b i l i t y . B u t t h e 
v e r s i o n s w h i c h h a v e g o n e o u t t o 
c u s t o m e r s a r e fu l l y w o r k i n g . " 

A r c h i v e : C l o s e To Bas ic 
S w i t c h i n g t o t h e i n d i v i d u a l p a c k a g e s , 
t h e d a t a b a s e p r o g r a m , Archive. 
s e e m s n o t i c e a b l y d i f f e r e n t f r o m t h e 
o t h e r t h ree . Quill, Abacus a n d Easel 

a r e a l l v e r y e a s y t o u s e f r o m t h e f i rs t 
f e w m i n u t e s of s i t t i n g d o w n w i t h a Q L . 
Archive s e e m s l ess f r i end l y . 

" W i t h t h e t h r e e o t h e r packages , ' * 
D a v i e s e x p l a i n s , " o u r p r i m e c o n c e r n 
w a s e a s e o f use . In s o m e a reas , w e ' v e 
s a c r i f i c e d s o m e of t h e m o r e o b s c u r e 
f e a t u r e s f o r t h e s a k e of s imp l i c i t y . 
W i t h t h e d a t a b a s e , h o w e v e r , w e f o u n d 
f r o m t a l k i n g t o e x p e r i e n c e d u s e r s tha t 
w h a t t h e y w a n t i s p o w e r . Fo r t h i s 
r e a s o n , w e d e c i d e d o n a l a n g u a g e -
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d r i v e n s y s t e m . T h i s i s i n h e r e n t l y l e s s 
f r i e n d l y t h a n a m e n u - d r i v e n , s i n g l e -
k e y s y s t e m , b u t p r o v i d e s t h e 
s o p h i s t i c a t i o n t h a t w e k n o w u s e r s 
w a n t . 

" T h e Archive p r o g r a m m i n g lang -
u a g e w a s d e s i g n e d t o b e a s c l o s e t o 
B a s i c as p o s s i b l e ; if u s e r s k n o w a n y 
p r o g r a m m i n g l a n g u a g e , t h e y ' l l k n o w 
Bas ic . " 

G i v e n t h e s i m i l a r i t i e s b e t w e e n t h e 
Archive p r o g r a m m i n g l a n g u a g e a n d 
Bas ic , I s u g g e s t e d t o D a v i e s . w h y n o t 
s i m p l y let u s e r s p r o g r a m t h e d a t a -
b a s e u s i n g S u p e r B a s i c ? 

" T h e Archive p r o g r a m m i n g lang -
u a g e is m u c h e a s i e r t o use. It p r o v i d e s 
fu l l p r o m p t i n g a n d i n - c o n t e x t h e l p a t 
a l l t imes . Y o u a l s o g e t a lo t o l 
d e d i c a t e d c o m m a n d s , l i ke a u t o m a t i c 
s o r t i n g . T h e r e ' s a fu l l e d i t o r , t h o u g h 
y o u c o u l d of c o u r s e u s e Quill if y o u 
p re fe r . B a s i c p r o g r a m m e r s w i l l f i n d 
v e r y l i t t le d i f f i c u l t y w i t h Archive, b u t 
w e h a v e t o c a t e r f o r i n e x p e r i e n c e d 
u s e r s too . " 

It 's c l e a r t h a t m u c h a s t h e P s i o n 
p a c k a g e s a r e a i m e d at i n e x p e r i e n c e d 
users , t h e G L h a s a l s o a t t r a c t e d a lot 
o f i n t e r e s t f r o m h o b b y i s t s . D o e s 
D a v i e s s e e t h e Q L a s a p r o g r a m m e r s ' 
m a c h i n e ? 

" I d o n ' t s e e t h e Q L a s a n 
e n t h u s i a s t s ' d e v i c e : i t 's b e i n g 
m a r k e t e d a s a ' p l u g - i n - a n d - g o ' 
s y s t e m , a n d t h i s is w h e r e ( t h i n k it w i l l 
m a k e i ts i m p a c t . " 

S t a m p On Qui l l 
P e r h a p s t h e m o s t i m p o r t a n t p a c k a g e 
in t h e s u i t e is t h e w o r d p r o c e s s o r . 
Quill. W h i l e n o t e v e r y b o d y w i l l b e 
i m p r e s s e d b y t h e b e n e f i t s of h o l d i n g 
o n e ' s a d d r e s s b o o k in a d a t a b a s e , o r 
b a l a n c i n g t h e c h e q u e b o o k w i t h t h e 
a i d of a s p r e a d s h e e t , a l m o s t 
e v e r y b o d y c a n s e e t h e a d v a n t a g e s of 
a w o r d p r o c e s s o r - e v e n if i t 's u s e d 
o n l y f o r w r i t i n g l e t t e r s . I a s k e d Quill's 
a u t h o r , M a r t i n S t a m p , a b o u t t h e 
p r o b l e m s i n v o l v e d in w r i t i n g t h e 
p a c k a g e . 

" T h e m a i n p r o b l e m w a s s p a c e ; w e 
w a n t e d t o c r a m a lot of f e a t u r e s i n t o a 
s m a l l a r e a W i t h t h e r e l a t i v e l y s l o w 
s p e e d of M i c r o d r i v e a c c e s s , w e 
c o u l d n ' t re ly t o o m u c h o n o v e r l a y f i les. 
T h e b i t - m a p p e d s c r e e n p r e s e n t e d 
b o t h p r o b l e m s a n d o p p o r t u n i t i e s . T h e 
s l o w s p e e d o f w r i t i n g t o t h e s c r e e n 
m e a n t tha t w e c o u l d n ' t s u b s c r i b e t o 
t h e w h e n in d o u b t r e d r a w t h e s c r e e n ' 
s c h o o l of p r o g r a m m i n g . W e h a d t o 
k e e p t r a c k of w h a t w a s o n t h e s c r e e n 
at a n y g i v e n t ime . B u t it h a s i ts 
c o m p e n s a t i o n s , e n a b l i n g u s t o 
d i s p l a y u n d e r l i n i n g , s u p e r s c r i p t s a n d 
s u b s c r i p t s a n d s o on . " 

Quill h a s b e e n c r i t i c i s e d f o r i ts l a c k 
of f ea tu res . Fo r e x a m p l e , o n c e in 
b l o c k m o d e , y o u h a v e t o u s e t h e 

c u r s o r k e y s t o d e f i n e a b l o c k of t ex t . 
T h i s is a v e r y s l o w m e t h o d of d e f i n i n g 
a l a r g e b l o c k of t ex t . H o w w o u l d 
S t a m p a n s w e r t h e s e c r i t i c i s m s ? 

" T h e e m p h a s i s t h r o u g h o u t t h e 
w o r d p r o c e s s o r w a s o n e a s e of use . 
W e d i d n ' t w a n t l o t s of c o m p l e x 
f e a t u r e s t h a t n o b o d y e v e r uses . Y o u 
w o n ' t f i n d a p a r a g r a p h - d e l e t e f u n c -
t ion , f o r e x a m p l e . It w o u l d b e t o o m u c h 
p o w e r ; p e o p l e c a n g o t e r r i b l y w r o n g 
t h a t way . 

" B l o c k d e f i n i t i o n is a c h i e v e d u s i n g 
t h e c u r s o r k e y s s o t h a t u s e r s c a n s e e 
w h a t t h e y a r e d o i n g . E x p e r i e n c e d 

"/ think the QL is 
appropriate to 

business users", says 
Stamp, J7 can see it 

competing with much 
more expensive 

machines." 

c o m p u t e r u s e r s a r e q u i t e h a p p y w i t h 
a b s t r a c t c o n c e p t s - t h e y k n o w tha t 
t h e b l o c k h a s b e e n d e f i n e d , e v e n if 
t h e y d i d n ' t s e e it h a p p e n . B u t w h e n a 
b e g i n n e r d o e s s o m e t h i n g , h e w a n t s 
t o s e e it h a p p e n . Tha t w a y , h e ' s su re . " 

Quill s u p p o r t s t h e i m p o r t i n g of f i l es 
f r o m t h e o t h e r p a c k a g e s , b u t n o t v i ce -
ve rsa . " I t ' s j u s t n o t s o m e t h i n g w e f e e l 
t o b e a p p r o p r i a t e , " s a y s S t a m p . D o e s 
h e rea l l y s e e t h e Q L c o m p e t i n g w i t h 
m a c h i n e s l i ke t h e I B M PC a n d t h e 
A C T S i r i u s ? " Y e s , " s a y s S t a m p , " I t h i n k 
t h e Q L is a p p r o p r i a t e t o b u s i n e s s 
users . " I c a n s e e it c o m p e t i n g w i t h 
m u c h m o r e e x p e n s i v e m a c h i n e s . " 

F r i e n d l y A b a c u s 
P s i o n c l a i m s t o h a v e g o n e o u t of i ts 
w a y t o m a k e t h e f o u r p a c k a g e s b o t h 
p o w e r f u l a n d e a s y t o use . I a s k e d 
C o l l y M y e r s , a u t h o r of Abacus, w h a t 
t ha t m e a n s t o a s p r e a d s h e e t . Isn ' t it a 
c a s e of s e e o n e , a n d y o u ' v e s e e n 
t h e m a l l? 

" W e f e e l t h a t Abacus is m u c h 
f r i e n d l i e r t h a n m o s t s p r e a d s h e e t s . 
T h e r e ' s n o n e of t h i s ' ce l l D 4 5 ' 
b u s i n e s s . If y o u w a n t t o r e f e r t o t h e 
c e l l c o n t a i n i n g t h e p r o f i t s m a d e in 
M a r c h , y o u s i m p l y s p e c i f y Pro f i ts . -
M a r c h ' a n d Abacus w i l l f i n d t h e c e l l 
w h e r e t h e r o w m a r k e d 'P ro f i t s ' 
c r o s s e s t h e c o l u m n m a r k e d ' M a r c h ' . 

" A s w i t h t h e o t h e r s o f t w a r e , Abacus 
is i n t e n d e d t o b e s i m p l e t o use . 
A n y o n e c a n h a v e t h e p a c k a g e u p a n d 
r u n n i n g f o r s t r a i g h t f o r w a r d a p p l i c a -
t i o n s w i t h i n a m a t t e r of m i n u t e s . B u t 
t h e m o r e c o m p l e x a n d p o w e r f u l 
f e a t u r e s a r e t h e r e w h e n y o u n e e d 
t h e m . A n d a s w i t h Archive, w e ' v e u s e d 
B a s i c f u n c t i o n s w h e r e v e r p o s s i b l e 
s i n c e t h e s e - if a n y t h i n g - w i l l b e 
f a m i l i a r t o t h e user . S o t o f i n d t h e 
l e n g t h of a ce l l ' s c o n t e n t s , f o r 

e x a m p l e , y o u u s e L E N . W e t h i n k t h a t 
Abacus c o m p a r e s w e l l w i t h t r a d i t i o n a l 
s p r e a d s h e e t s in t e r m s of s p e e d a n d 
p o w e r , bu t is f r i e n d l y e n o u g h fo r 
p e o p l e t o b e t e m p t e d t o u s e it t o 
b a l a n c e t h e i r b a n k a c c o u n t . " 

I n s t a n t E a s e l 
T h e f i na l p a c k a g e in t h e s u i t e is t h e 
b u s i n e s s g r a p h i c s p a c k a g e , Easel. 
W h i l e t h e c o m b i n a t i o n of a d a t a b a s e , 
w o r d p r o c e s s o r a n d s p r e a d s h e e t h a s 
l o n g b e e n t h e e s t a b l i s h e d f o r m u l a fo r 
a b u s i n e s s s y s t e m , t h e a d d i t i o n t o 
t h e t r i o of a g r a p h i c s p a c k a g e is 
s o m e t h i n g r e l a t i v e l y n e w . I a s k e d 
Martin Brown, a u t h o r of Easel, w h a t 
t h e p r o d u c t o f f e r s t h a t o t h e r g r a p h i c s 
p a c k a g e s d o n ' t . 

" M o s t b u s i n e s s g r a p h i c s p a c k a g e s 
a r e p o s t - p r o c e s s i n g ' p r o g r a m s . .That 
is, t h e y t a k e d a t a f r o m , say , a d a t a b a s e 
a n d t u r n it i n t o a s e t f o r m of g r a p h o r 
t a b l e - a n d t h a t ' s it. W e w a n t e d t o g o 
f o r a g e n u i n e l y i n t e r a c t i v e a p p r o a c h . 
W i t h Easel, y o u c a n s i t d o w n in f r o n t of 
it, t y p e in a f e w f i g u r e s a n d i n s t a n t l y 
s e e t h o s e f i g u r e s d i s p l a y e d a s a bar -
c h a r t . If y o u w a n t t o t u r n t h e c h a r t o n 
i ts s ide , y o u can . If y o u w a n t a g r a p h 
i n s t e a d o r a s we l l , y o u c a n d o t h a t too . 

" T o s ta r t w i th , e v e r y t h i n g is se t b y 
d e f a u l t s . Y o u w o n ' t b e a s k e d a lot o f 
q u e s t i o n s f i rs t , y o u j u s t g e t t h e d e f a u l t 
d i sp lay . L a t e r , y o u c a n c h a n g e 
a n y t h i n g y o u d o n ' t l i ke - c o l o u r s , t y p e 
of g r id , f o r m of c h a r t o r g r a p h , a n d s o 
on . 

B u t h o w u s e f u l is t h e ab i l i t y t o 
p r o d u c e g r a p h s f r o m k e y b o a r d d a t a ? I 
p u t it t o B r o w n : w o u l d n ' t m o s t u s e r s 
b e i m p o r t i n g d a t a f r o m a s p r e a d s h e e t 
o r d a t a b a s e ? 

" I t h i n k i t 's u s e f u l i n c a s e s w h e r e 
t h e u s e r h a s o n l y a s m a l l a m o u n t of 
d a t a t o w o r k on , " h e rep l i ed . " Y o u d o n ' t 
w a n t t o g o t o a l l t h e t r o u b l e of s e t t i n g 
u p a s p r e a d s h e e t m o d e l , e x p o r t i n g 
t h e f i l e t o Easel, a n d t h e n l o a d i n g 
Easel b e f o r e y o u c a n p r o d u c e y o u r 
g r a p h . Easel h a s s i m p l e s p r e a d s h e e t 
f u n c t i o n s bu i l t - i n w h i c h a l l o w y o u t o 
c o m b i n e d i f f e r e n t s e t s of d a t a 
M a t h e m a t i c a l f u n c t i o n s a r e a l s o 
i n c o r p o r a t e d , e n a b l i n g y o u t o 
p r o d u c e s i n e w a v e s a n d s o on . " 

A n d w h a t of t h e f u t u r e ? Wi l l w e b e 
s e e i n g t h e f o u r Q L p a c k a g e s o n o t h e r 
m a c h i n e s ? " Y e s , " s a y s Ps ion . " W e ' r e 
w o r k i n g o n o t h e r m a c h i n e s r i gh t 
n o w . " M a r k e t i n g m a n a g e r M a t t h e w 
G a v e d w o u l d n ' t s p e c i f y w h i c h , b u t I 'd 
s a y it w a s a s a f e b e t t h a t w e ' l l h a v e 
C P / M a n d M S - D O S v e r s i o n s b e f o r e 
l ong . I'll a l s o g i v e g o o d o d d s o n t h e 
B B C m i c r o a s a n o t h e r l i ke l y 
c a n d i d a t e . 

A n d h o w a b o u t Q L g a m e s 
s o f t w a r e ? " W e ' r e w o r k i n g o n t h a t too , " 
s a y s G a v e d , " b u t w e ' r e no t s a y i n g 
w h a t . " 

T h i s a r t i c l e a l s o a p p e a r * i n O L U s e r : 
T h e C o m p l e t e D o s s i e r 
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Exploring the Sinclair QL — 
An Introduction to SuperBASIC 
Andrew Nelson, £4.95 
T h e Q L has a r i c h new p r o g r a m m i n g v o c a b u l a r y , 
a n d th is g r e a t b o o k g i ves you the c h a n c e to mas te r 
the host of n e w w o r d s S inc la i r has a d d e d . Sure, 
you c a n use the Q L m o r e or less just l i ke a 
Spec t rum, but i f you do, you a r e m iss ing the 
e x t r a o r d i n a r y p o w e r w h i c h l ies b e h i n d the r a d i c a l 
c o n c e p t s o f SuperBASIC. C o m m a n d by c o m m a n d , 
s ta tement by s ta tement , A n d r e w N e l s o n takes you 
t h rough the r i c h n e s s of Q L S u p e r B A S I C tn 
Exploring the Sinclair QL — An Introduction to 
SuperBASIC Just £4 95 a n d a v a i l a b l e f r o m most 
b o o k a n d c o m p u t e r shops. In c a s e of d i f f i cu l t y , you 
c a n o r d e r it d i r e c t l y f r o m I n t e r f a c e Pub l i ca t ions , 
us i ng the c o u p o n be low. ( T r a d e on ly I n t e r f a c e 
Pub l i ca t ions a r e d i s t r i b u t e d e x c l u s i v e l y in the UK 
ana E i re by W H S D i s t r i bu to r s E x p o r l 
o r d e r s h a n d l e d by I n t e r f a c e Pub l i ca t ions . ) 

I n t e r f a c e P u b l i c a t i o n s , D e p a r t m e n t Q Y S , 
9-11 K e n s i n g t o n H i g h S t r e e t , L o n d o n W 8 5 N P . 

• E x p l o r i n g t h e S i n c l a i r Q L — 
A n I n t r o d u c t i o n t o S u p e r B A S I C 
A n d r e w N e l s o n . I S B N 0 9 0 7 5 6 3 34 8 

Q M a s t e r i n g M a c h i n e C o d e o n y o u r ZX 
S p e c t r u m Tbn i B a k e r 

• S p e c t r u m M a c h i n e C o d e M a d e Easy. 
V o l u m e O n e f o r b e g i n n e r s J a m e s W a l i i 

• S p e c t r u m M a c h i n e C o d e M a d e Easy. 
V o l u m e T w o f o r a d v a n c e d p r o g r a m m e r s 
Pau l H o l m e s 
T h e S p e c t r u m M a c h i n e C o d e R e f e r e n c e 
G u i d e R i c h a r d Ross-Lan i l ey 

• C r e a t i n g A d v e n t u r e s o n y o u r ZX S p e c t r u m 
Peter Shaw a n d J a m e s M o r t l e m a n 

• P u t t i n g Your S p e c t r u m t o W o r k ( i n c l u d i n g 15 
m a j o r p r o g r a m s , i n c l u d i n g a w o r d -
p r o c e s s o r a n d s p r e a d - s h e e t c a l c u l a t i o n s ) 
C h r i s C a l l e n d e i 

• C r e a t i n g A r c a d e G a m e s o n t h e ZX S p e c t r u m 
D a n i e l H a y w o o d 

! P r o g r a m m i n g You r Z X S p e c t r u m 
H a r t n e l l / J o n e s 

• 60 G a m e s a n d A p p l i c a t i o n s fo r t h e 
ZX S p e c t r u m D a v i d H a r w o o d 
B e y o n d S i m p l e B A S I C — D e l v i n g D e e p e r 
i n t o y o u r ZX S p e c t r u m D i l w y n Jc:ie.: 

• I ns tan t S p e c t r u m P r o g r a m m i n g ( t ape a n d 
b o o k ) T i m H a r t n e l l 

• 20 S i m p l e E l e c t r o n i c P r o j e c t s f o r t he 
S p e c t r u m S t e p h e n A d a m s 
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A L L C H A N G E ! 
Ever wanted to rename a Microdrive file? Providing the code to c r e a t e the necessary new command, 

A n d r e w P e n n e l l b r m g s Microdrives one step nearer the expensive disk systems they emulate. 

A l t h o u g h S i n c l a i r Resea rch ' s I n t e r f a c e 
I un i t a l l o w s g o o d use o f t he M i c r o -
d r i ves f r o m Bas ic , t he re is o n e c o m -
m a n d no t i ceab le o n l y b y its absense — 
that o f R E N A M E . I t s p r o v i d e d b y 
mos t d i sk o p e r a t i n g sys tems and 
assoc ia ted Bas ics , b u t no t f o r the d e a r 
o l d Speccy . H e r e , t he re fo re , is the 
m a c h i n e code y o u ' v e been w a i t i n g f o r 
— a l t hough . I ' m a f r a i d t ha t i t ' s f o r 4 8 K 
o w n e r s o n l y . 

L i s t i n g 1 s h o w s the Bas ic l o a d e r t o 
c reate the m a c h i n e code ; en te r i t w i t h 
great ca re — the c h e c k s u m s h o u l d spot 
mos t t y p i n g e r ro rs , bu t some m a y s l i p 
th rough . A f t e r e n t e r i n g a n d e x e c u t i n g , 
S A V E the p r o g r a m in case i t ' s w r o n g . 
T o test i t , en te r R A N D O M I Z E U S R 
2 8 0 0 0 . w h i c h enab les i t T h e n , w i t h an 
u n i m p o r t a n t ca r t r i dge , t r y t o r e n a m e a 
file; the s y n t a x t o use is 

•Rlf i ldnime'TO "newitime" 
w h e r e * T O ' is the k e y w o r d ( a n d V is 
a l so accep ted) . N a t u r a l l y , ' 1 ' in the 
e x a m p l e c a n be rep laced w i t h any d r i v e 
n u m b e r , up to '8* ( s h o u l d y o u be l u c k y 
enough t o have tha t m a n y ! ) . H a v i n g 
entered the c o m m a n d , the file ' o l d n a m e ' 
w i l l be r e n a m e d t o ' n e w n a m e ' , a l t h o u g h 
there are a c o u p l e o f l i m i t a t i o n s . F i r s t l y , 
da ta files ( t h a t is, those c rea ted w i t h 
O P E N / P R I N T / C L O S E ) w i l l not be 
r enamed , and w i l l p r o d u c e the e r r o r 
' W r o n g file type" . A s e c o n d l i m i t a t i o n is 
that the file ' o l d n a m e ' m u s t be u n d e r 
abou t 3 7 K i n l eng th — o t h e r w i s e i t ' l l be 
f lagged ' O u t o f m e m o r y * . 

T h e p r o g r a m has been w r i t t e n so tha t 
i f any e r r o r o c c u r s d u r i n g the process 
( c x c e p t pe rhaps a p o w e r c u t ' ) t hen the 
file w i l l r e m a i n i n t ac t , u n d e r o n e o f the 
names. I f y o u t r y t o r e n a m e a non-
ex is tan t file, y o u ' l l c o m e across the 
' F i l e not f ound ' message, and an a t t emp t 
t o de f ine a n e w n a m e t ha t ' s a l r e a d y pre-
sent o n the c a r t r i d g e w i l l f o r ce ' W r i t i n g 
t o a read file.*. 

T h e sou rce code is s h o w n i n L i s t i n g 
2 , and uses the f a c i l i t y o f the I n t e r f a c e I 
t o add c o m m a n d s t o the Bas i c in ter -
preter . T h e r e m a i n d e r o f th is e x p l a n a -
t i o n assumes a bas i c k n o w l e d g e o f 
m a c h i n e code w i t h the M i c r o d r i v e s , 
and o f h o w t o add c o m m a n d s ; f o r th is I 
suggest y o u read chap te rs e ight a n d n ine 
respectively o f Master your 7. X Micro-
drive — and T o n i B a k e r ' s Extending 
Basic a r t i c l e (see issue 3 ) . 

T h e code is p l a c e d at 2 8 0 0 0 d e c i m a l , 
t o g ive some r o o m fo r s m a l l Bas i c p ro-
g rams. a n d o v e r 3 7 K t o s to re the file. 
T h e rou t i ne S E T U P is the o n e en te red 
d i r e c t l y f r o m Bas ic , and the first c reates 
the I n t e r f a c e s y s t e m va r i ab les , u s i n g 

1 0 R E M M I C R O D R I V E R E N A M F 
2 0 R E M <C> A . P e n n » | 1 1 9 8 4 

R E M 
I 0 O R E S T O R E 1 0 0 0 1 C L E A R 2 7 9 9 9 
1 0 5 L E T » * 0 
1 1 0 F O R 1 = 2 0 0 0 0 T O 2 8 2 3 4 
1 2 0 R E A D a t P O K E 1 , a i L E T s - s + 

a 
130 NEXT 1 
1 4 0 I F s < > 2 7 0 5 7 T H E N P R I N T " D a 

t a e r r o r " i S T O P 
1 5 0 P R I N T " D a t a » . C o d e s t a r t 

» 9 2 8 0 0 0 , 2 5 3 1 o n g . " 
1 0 0 0 D A T A 2 0 7 . 4 9 . 3 3 , 1 8 0 , 1 0 9 , 7 4 
1 0 1 0 D A T A 1 8 ? , 9 2 , 3 3 , 1 1 6 , 1 0 9 , 3 4 
1 0 : 0 D A T A 2 3 7 , 9 2 , 2 0 7 , 5 0 , 1 , 0 . 0 
1 0 ' 0 D A T A 2 0 1 , 3 7 , 1 4 3 , 1 0 9 , 5 8 , 2 1 8 
1 0 4 0 D A T A 2 2 , 2 3 4 , 2 3 3 , 4 0 , 7 , 3 3 
1 0 3 0 D A T A 1 6 3 , 1 0 9 , 6 . 3 , 9 4 , 3 3 , 8 6 
1 0 6 0 D A T A 3 5 , 1 2 6 , 1 8 , 7 3 , 1 2 6 , 1 9 
1 0 7 0 D A T A 1 8 , 3 3 , 1 6 , 2 4 3 . 2 0 1 , 2 3 8 
1 0 B 0 D A T A 1 0 9 , 4 1 , 2 7 , 4 7 , 1 1 0 . 1 7 2 
1 0 9 0 D A T A 2 1 , 5 0 , 1 1 0 , 1 6 9 , 1 8 , 7 3 
1 1 0 0 D A T A 1 1 0 , 2 3 8 , 2 0 , 7 9 , 1 1 0 , 1 1 0 
1 1 1 0 D A T A 2 9 , 2 3 8 , 1 0 9 , 5 , 2 7 , 4 7 
1 1 2 0 D A T A 1 1 0 , 1 3 7 , 2 3 , 5 0 . 1 1 0 , 1 4 2 
1 1 3 0 D A T A 1 9 , 7 3 . 1 1 0 , 2 2 3 , 2 4 , 7 9 
1 1 4 0 D A T A 1 1 0 , 1 2 1 , 2 9 , 1 9 5 , 4 0 , 0 

1 1 5 0 D A T A 
1 1 6 0 D A T A 
1 1 7 0 D A T A 
1 1 8 0 D A T A 
1 1 9 0 D A T A 
1 2 0 0 D A T A 
1 2 1 0 D A T A 
1 2 2 0 D A T A 
1 2 3 0 D A T A 
1 2 4 0 D A T A 
1 2 5 0 R A T A 
1 2 6 0 D A T A 
1 2 7 0 D A T A 
1 2 8 0 D A T A 
1 7 9 0 D A T A 
1 7 0 0 D A T A 
1 3 1 0 D A T A 
I " 2 0 D A T A 
1 3 3 0 D A T A 
1 3 4 0 D A T A 
1 7 5 0 D A T A 
1 7 6 0 D A T A 
1 7 7 0 D A T A 
1 7 8 0 D A T A 
1 3 9 0 D A T A 
1 4 0 0 D A T A 
1 4 1 0 D A T A 

1 9 8 . 2 0 6 , 2 3 4 . 4 2 , 1 9 4 
2 4 0 , 1 , 2 1 3 , 3 2 , 0 . 2 4 6 
3 2 , 2 5 4 , 1 1 4 , 3 2 , 2 3 7 , 2 1 3 
7 2 , 0 , 7 0 3 , 7 0 . 6 , 2 5 4 , 5 9 
3 2 , 2 2 7 , 2 0 3 , 4 7 , 6 , 2 3 4 
2 0 4 , ^ 2 , 2 2 0 , 2 0 5 , 8 4 , 1 1 0 
2 0 3 , 4 7 , 6 , 2 0 5 , 1 8 3 , 5 
2 0 5 , 8 4 , 1 1 0 , 4 2 , 7 2 0 , 9 ? 
2 2 9 , 2 0 5 , 3 , 2 7 , 2 2 3 , 7 4 
2 2 0 , 9 2 , 2 2 1 , 7 0 " * , 2 4 , 7 0 
4 0 , 2 , 2 3 1 , 1 7 , 2 1 9 , 2 3 9 
2 7 0 . 1 , 3 2 , 2 , 2 3 1 , 1 4 , 2 7 1 
7 0 7 , 6 7 , 8 6 , 3 2 , 2 . 2 3 1 
2 2 , 2 2 1 , 2 7 9 , 2 7 3 , 1 7 , 8 7 
0 , 2 5 , 1 7 , 9 9 , 1 1 0 , 1 , 9 
0 , 2 3 7 , 1 7 6 , 2 3 7 , 8 3 , 2 " < 7 
9 2 , 3 3 , 1 0 8 , 1 1 0 , 2 3 7 , 9 1 
1 0 0 , 1 1 0 , 2 3 , 4 8 , 3 , 7 3 7 

5 4 , 0 , 3 , 2 7 9 , 2 0 5 , 1 3 7 
2 3 , 7 0 3 , 1 4 7 , 1 9 , 7 7 , 9 9 
1 1 0 . 1 7 , 2 3 0 , 9 2 , 1 , 9 , 0 
2 3 7 , 1 7 6 , 7 0 5 , 8 4 , 1 I P 
3 7 , 1 0 8 , 1 1 0 , 3 4 , 7 2 8 , 9 ? 
2 0 5 , 2 2 3 , 2 4 , 7 0 5 , B 4 , I 1 0 
2 0 5 , 1 7 1 , 2 9 , 1 9 5 , 1 9 7 
3 , 3 3 , 2 1 8 , 9 2 , 1 7 . 9 5 , 1 1 0 
6 , * .195 ,167 ,3 

L i s t i n g 1 ( a b o v e ) : T h e B a s i c l o a d e r t o c r e a t e t h e R E N A M E m a c h i n e c o d a . 
L i s t i n g 2 ( b e l o w ) : T h e d i s a s s e m b l e d l i s t i n g , r o u g h l y s p l i t i n t o f i v e c o l u m n s : a d d r e s s , H « > 
c o d e , l i n e n u m b e r s { u n i q u e t o t h e d i s a s s e m b l e r u s e d j , l a b e l s a n d m n e m o n i c s . 

1 0 t M I C R O D R I V E R E N A M E 
2 0 S ( C > A . P E N N E L L 1 9 8 4 
3 0 1 

6 D 6 0 1 0 0 0 O R G 2 8 0 0 0 
6 0 6 0 C F 1 0 1 0 S E T U P R S T 8 
6 D 6 I 3 1 1 0 2 0 D E F B 4 3 1 { m a k e v a r s 
6 D 6 2 2 1 B C 6 D 1 0 3 0 L 0 H L , N E W S Y N 
6 D 6 5 2 2 B 7 3 C 1 0 4 0 L D < V E C T O R ) , H L 1 c h a n g e V E C T O R 
6 D 6 Q 2 1 7 4 6 D 1 0 5 0 L D H L , W A T R O M 
6 D 6 B 2 2 E D 5 C 1 0 6 0 L D C H D . l l ) , H L 
6 D 6 E C F 1 0 7 0 R S T 8 
6 D 6 F 3 2 1 0 8 0 D E F B • 3 2 j c a l l W A T R O M t o m o d i f y 
6 D 7 0 0 I 0 0 0 0 1 0 9 0 L D B C , 0 

m o d i f y 

6 D 7 3 C 9 1 1 0 0 R E T 
1 1 1 0 1 m o d i f y r o u t i n e f o r d i f f e r e n t 1 R O M s 

6 D 7 4 2 1 9 1 6 D 1 1 2 0 W A T R O M L D H L , O L D R O M 
6 D 7 7 3 A D A 1 6 1 1 3 0 L D A , ( N 1 6 D A ) 
6 D 7 A F E F F 1 1 4 0 C P # F F 
6 D 7 C 2 8 0 3 1 1 5 0 J R Z , Y E S O L D 
6 D 7 E 2 1 A 3 6 D 1 1 6 0 L D H L , N E W R O M j t o s u i t 1 n e w R O M 
6 D 8 1 0 6 0 3 1 1 7 0 Y E S O L D L D 8 , 3 t n o o f C A L L s t o a l t e r 
6 D 8 3 3 E 1 1 8 0 R E D O L P L D E , ( H L ) 
6 D 8 4 2 3 1 1 9 0 I N C H L 
6 D B 5 3 6 1 2 0 0 L D D , ( H L ) i D E - C A L L • 1 
6 D 8 6 2 3 1 2 1 0 I N C H L 
6 D B 7 7 E 1 2 2 0 L D A , ( H L ) 
6 D B B 1 2 1 2 3 0 L D ( D E > , A 
6 D 8 9 2 3 1 2 4 0 I N C H L 
6 D 8 A 7 E 1 2 5 0 L D A , ( H L ) 
6 D 8 B 1 3 1 2 6 0 I N C D E 
6 D S C 1 2 1 2 7 0 L D ( D E ) , A S a l t e r C A L L 
6 D B D 2 3 1 2 8 0 I N C H L 
6 D 8 E 1 0 F 3 1 2 9 0 D J N Z R E D O L P 
6 D 9 0 C 9 1 3 0 0 R E T 

1 7 0 9 i d a t a t a b l e f o r o l d R O M 
6 D 9 1 E E 6 D 2 9 1 B 1 3 1 0 O L D R O M D F F W L 1 * 1 , * 1 B 2 9 ( O P E N _ M 
6 D 9 3 2 F 6 E A C 1 3 1 3 2 0 D E F W L 2 + 1 , 4 1 S A C j L D B Y T S 
6 D 9 9 3 2 6 E A 9 1 2 1 3 3 0 D E F W L 3 « - 1 , # 1 2 A 9 s C L O S E M 
6 D 9 D 4 9 6 E E E 1 4 1 3 4 0 D E F W L 4 + 1 , V 1 4 E E ; S V B Y T 9 
6 P A I 4 F 6 E 6 E 1 D 1 7 3 0 D E F W L 3 + 1 . S 1 D 6 E l E R A S E M 

1 3 5 9 1 d a t a t a b l e f o r n e w R O M 
6 D A S E E 6 D 0 5 1 B 1 3 6 0 N E W R O M D E F W L 1 + 1 , • 1 B 0 5 1 O P E N ^ M 
6 D A 9 2 F 6 E 9 D 1 9 1 3 7 0 D E F W L 2 + 1 . 4 1 9 9 D j L D B Y T S 
6 D A D 3 2 6 E 8 E 1 3 1 7 8 0 D E F W L 3 + 1 , * 1 3 8 E ; C L 0 S E M 
6 D B 1 4 9 6 E D F 1 8 1 3 9 0 D E F W L 4 » 1 . M 1 8 D F s S V B Y T S 

C A L L S 

56 



hook code # 3 1 , t h e n a l te rs V E C T O R 
t o p o i n t t o the n e w c o m m a n d rou t i ne . I t 
t hen ca l l s W A T R O M u s i n g h o o k code 
# 3 2 , be fo re R E T u r n i n g t o Bas ic . T h e 
rou t i ne W A T R O M a c t u a l l y m o d i f i e s 
the p r o g r a m t o su i t t he R O M i n the 
I n te r face 1. A s y o u m a y be a w a r e . 
I n te r face 1 w i l l s h o r t l y be s p o r t i n g a 
new R O M w h i c h has mos t o f i ts rout ines 
in d i f f e r e n t p laces. T o ca te r f o r th is , the 
tab les O L D R O M a n d N E W R O M 
a l l o w the p r o g r a m t o m o d i f y i t se l f t o su i t 
e i the r , us i ng l o c a t i o n # 1 6 D A t o test 
the R O M ' s type . I t h a d to be c a l l e d 
i n d i r e c t l y v i a h o o k c o d e # 3 2 because 
the S h a d o w R O M mus t be i n p lace f o r i t 
t o w o r k . 

L o c a t i o n S Y N E R R is j u s t a j u m p t o 
# 2 8 in the S h a d o w R O M w h i c h p ro -
duces a s y n t a x e r r o r w h e n i n the l i ne 
ed i to r . N E W S Y N is the n e w c o m m a n d 
hand le r , w h i c h first ensures tha t the 
c o m m a n d star ts w i t h * R o r * r . T h a t 
done , the d r i v e n u m b e r is s canned , a 
s e m i - c o l o n c h e c k e d fo r , t hen the o l d 
filename scanned. N e x t , the c h a r a c t e r 
f o l l o w i n g it ( t h a t is, the T O t o k e n ) is 
checked, then the rou t ine S W O P ca l led. 
T h i s is e x p l a i n e d la te r , and o n l y has 
s ign i f i cance d u r i n g " r un - t ime " . 

T h e n e w n a m e is scanned , and a 
check m a d e t o ensure t h a t t he re ' s n o 
m o r e t o the s t a t e m e n t C o n t r o l o n l y 
passes t o l i ne 2 2 0 0 d u r i n g ' r u n - t i m e ' , 
w h i c h aga in ca l l s S W O P . T h i s r o u t i n e 
swaps the p a r a m e t e r s ( s tar t address a n d 
l eng th ) f o r the o l d a n d new names , 
w h i c h are s to red i n N - S T R 1 , T - S T R I 
and N - S T R 3 , T - S T R 3 . T h e S h a d o w 
R O M rou t i nes act o n the p a r a m e t e r s in 
the f o r m e r t w o . 

T h e nex t a c t i o n t a k e n is f o r O P E N -
M t o be ca l l ed , w h i l e p r e s e r v i n g T -
S T R I . A s the S h a d o w R O M is i n p lace , 
hook codes c a n n o t be used, so rou t i nes 
v a r y a c c o r d i n g t o R O M t ype . O P E N -
M takes i d e n t i c a l a c t i o n t o h o o k code 
# 2 2 — tha t is, c rea te an ' M ' c h a n n e l 
addressed b y I X . T h e o l d file is t h e n 
c h e c k e d t o see i f i t ex i s t s , w h e t h e r i t ' s a 
P R I N T file, and w h e t h e r t he c a r t r i d g e 
is w r i t e - p r o t e c t e d o r n o t I f i t passes a l l 
the c r i t e r i o n t he n i n e - b y t e file header is 
c o p i e d t o F R E E , a n d the leng th o f the 
file is tes ted t o sec i f t he re ' s r o o m fo r i t 
and i f no t an e r r o r is p r o d u c e d . T h e 
s h a d o w r o u t i n e L D B Y T S is c a l l e d 
w h i c h loads the rest o f the file i n t o loca-
t i ons F R E E + 9 o n w a r d s , a n d t hen the 
c h a n n e l is c losed. 

N e x t , the header is c o p i e d b a c k f r o m 
F R E E t o H D - 0 0 t o H D - 1 1 , and the 
by tes S A V E d o n t o the r e q u i r e d car -
t r idge. R o u t i n e S V B Y T S does a lo t o f 
the fiddly b i t s f o r y o u . l i ke o p e n i n g an 
• M ' c h a n n e l , se t t i ng the P R I N T file f l ag 
and tes t i ng t o see i f i t ' s a l r e a d y there . 
F i n a l l y , the o l d file is e rased — b y ca l l -
i ng E R A S E M — and an e x i t m a d e v ia 
# 0 5 C I ( w h i c h is the same i n b o t h 
R O M s , t h a n k f u l l y ) . Q s 

6 D B 5 4 F 6 E 7 9 1 D 1 4 0 0 D E F W L 5 + 1 , * I D 7 9 j E R A S E M 
6 D B 9 C 3 2 R 0 0 7 0 0 0 S Y N E R R J P • 2 8 t s y n t a x e r r o r 

7 0 0 5 ; n n w c o m m a n d r o u t i n e 
6 D E C C 6 C E 7 0 1 0 N E W S Y N A D D A , 2 0 6 
6 D B £ F E 2 A 2 0 2 0 C P 
6 D C 0 C 2 F 0 0 1 2 0 7 0 J P N Z , K 0 ! F 0 ; c h e c V 
6 D C 3 D 7 7 0 4 0 R S T • 1 0 
6 D C 4 7 0 0 0 7 0 5 0 D E F W • 2 0 i n » * t - r h i r 
6 D C 6 F 6 2 0 7 0 6 0 O R • 2 0 t m a k e i t l o w e r c a s e 
6 D C 8 F E 7 2 7 0 7 0 C P M _ M 

6 D C A 2 0 E D 7 0 8 0 J R N Z , S Y N E R R 
6 D C C 0 7 7 0 9 0 R S T • 1 0 
6 D C D 2 0 0 0 2 1 0 0 D E F W • 2 0 
6 D C F P D 1 E 0 6 2 1 1 0 C A L L • 0 6 I E j d o d r i v e n o 
6 D D 2 F E 3 B 2 1 2 0 C P M , » 

6 D D 4 P 0 F 7 , 2 ) 3 0 J R N Z , S Y N F R R 
6 D D 6 E D 2 F 0 6 2 1 4 0 C A L L • 0 6 2 F ; d o o l d n a m e 
6 D D 9 F E C C 2 1 3 0 C P 2 0 4 | " T O " 
6 D D B 7 0 D C 2 1 6 0 J R N Z , S Y N E R R 
6 D D D C D S 4 6 E 2 1 7 0 C A L L S W O P 
& D E B C D 2 F 0 6 2 1 8 0 C A L L • 0 6 2 F t d o n e w n a m * * 
6 D E 3 C O B 7 0 5 2 1 9 0 C A L L • 0 5 B 7 s t h e e 1- e n d 
6 D E A C D 3 4 6 E 2 7 0 0 C A L L S W O P 
6 D F 9 2 A D C 3 C 2 2 1 0 L D H L , < T _ S T R 1 > 
6 0 E C F 5 2 2 2 0 P U S H H L ; « a v e s t a r t o n s t a c V 
6 D E D C D 0 S 1 B 2 7 5 0 L I C A L L O P E N H 
6 D F 0 E l 2 2 5 5 P O P H L 
6 D F I 2 2 0 C 5 r 2 2 6 0 L D ( T . S T R D . H L i r e s t o r e s t a r t 
6 D F 4 D D C B 1 B 4 6 2 2 6 5 B I T 0 , ( I X + 7 4 ) 
6 D F 8 2 8 0 2 2 2 7 0 J R Z , F O U N D 
6 D F A E 7 2 2 8 0 R S T • 2 0 
6 D F B 1 1 7 7 9 0 D E F B # 1 1 i " F » 1 e n o t f o u n d " 
6 D F C O B E F 7 : - 0 0 F O U N D I N A , < « E F > 
6 D F E £ 6 0 1 2 3 1 0 A N D 1 
6 E 0 0 7 0 0 2 2 3 2 0 J R N Z , N P R O T 
6 E 0 2 E 7 2 3 3 0 R S T • 2 0 
6 E 0 3 0 E 2 3 4 0 D E F B • 0 E ( " W r i t e p r o t e c t e d " 
6 E 0 4 D D C B 4 3 S 6 2 3 5 0 N P R O T B I T 2 , t l X + 6 7 ) 
6 F . B 8 7 0 0 2 2 3 6 0 J R N Z , N P R I N T 
6 E 0 A £ 7 2 3 7 0 R S T • 2 0 
6 E 0 B 1 6 2 7 8 0 D E F B • 1 6 | " W r o n g f i l e t y p e " 
6 E 0 C D D E S 2 3 9 0 N P R I N T P U S H I X 
6 E 0 E E t 7 4 0 0 P O P H L 
6 E 0 F 1 1 3 2 0 0 2 4 1 0 L D D E , 8 2 
6 E 1 2 1 9 2 4 2 0 A D D H L , D E j - 1 s t b y t e i n h e a d e r 
6 E 1 3 1 1 6 3 6 E 2 4 3 0 L D D E , F R E E 
6 £ 1 6 B 1 0 9 0 0 2 4 4 0 L D B C , 9 
6 E 1 9 E D B 0 2 4 5 0 L D t R ; c o p y h e a d e r t o F R E E 
6 E 1 B E D S 3 E 9 5 C 2 4 6 0 L D ( H D 0 D ) , D E j s t a r t " F R E E » 9 
6 E 1 F 2 1 6 C 6 E 2 4 6 1 L D H L , F R E E + 9 
6 E 2 2 E D 5 B 6 4 6 E 2 4 6 2 L D D E , ( F R E E + 1 I i - f i l e l e n g t h 
6 E 2 6 1 9 2 4 6 3 A D D H L , D E 
6 E 2 7 7 - 0 0 3 2 4 6 4 J R N C , L 2 { l * i t w i l l f i t 
6 E 2 9 F D 3 6 0 0 0 7 2 4 6 5 L D < I Y + 0 > , 3 t " O u t o f m e m o r y " 
6 E 2 D E F 2 4 6 6 R S T • 2 8 ; d o B A S I C r o m e r r o r 
6 E 2 E C D 9 D I 9 2 4 7 0 L 2 C A L L L D B Y T S ( l o a d t h e f i l e 
6 E 3 1 C D 8 E 1 3 2 4 8 0 L 3 C A L L C L O S E M j c l o s e t h e c h a n n e l 
6 E 3 4 2 1 6 3 6 E 2 4 9 0 L D H L , F R E E 
6 E 3 7 I 1 E 6 3 C 2 5 0 0 L D D E . H D 0 0 
6 E 3 A 0 1 0 9 0 0 2 3 1 0 L D B C , 9 
6 E 3 D E D B 0 2 3 2 0 L D I R 1 c o p y h e a d e r t o H D 0 0 e t c 
6 E 3 F C D 3 4 6 E 2 5 3 0 C A L L S W O P 
6 E 4 2 2 1 6 C 6 E 2 3 7 0 L D H L . F R E E + 9 
6 E 4 3 2 2 E 4 3 C 7 5 8 0 L D ( • S C E 4 > , H L t n e w s t a r t 
6 E 4 B C D D F t B 2 5 9 0 L* C A L L S V B Y T S J s a v e d a t a % c l o s e i 
6 E 4 B C D 5 4 6 E 2 6 0 0 C A L L S W O P 
6 E 4 E C D 7 9 1 D 2 6 1 0 L 5 C A L L E R A S E M i e r a s e o l d f i l e 
6 E 3 1 C 3 C 1 0 5 2 6 2 0 

2 7 0 0 l 
J P • 0 5 C 1 | t h e n e x i t 

2 7 1 0 j S w o p c o n t e n t * o f N _ S T R 1 * T S T R I w i t t 
6 E 5 4 2 1 D A 5 C 2 7 2 0 S W O P L D H L , N S T R I 
6 E 3 7 1 1 3 F 6 E 2 7 3 0 L D D £ , N S T R 3 
6 E 5 A 0 6 0 4 2 7 4 0 L D B , 4 
6 E 5 C C 7 A 7 0 5 2 7 5 0 J P • 0 5 A 7 
6 E 5 F 0 0 0 0 9 0 0 0 N . S T R 3 D E F W 0 
6 E M 0 0 0 0 9 0 1 0 T S T R 3 D E F W 0 
6 E 6 3 0 0 9 0 7 0 F R E E N O P 

t 0 0 0 0 1 C O N S T A N T S 
3 C B 7 1 0 0 1 0 V E C T O R E O U • 5 C B 7 
5 C D A 1 0 0 2 0 N _ S T R 1 E O U • 5 C D A 
5 C D C 1 0 0 3 0 T _ S T R 1 E O U • S C D C 
3 C E 2 1 0 0 4 0 N 9 T R 2 E O U • 5 C E 2 
3 C E 4 1 0 0 5 0 T „ S T R 2 E O U • 5 C E 4 
5 C E 6 1 0 0 6 0 H D 0 0 E O U • 5 C E 6 
3 C E 7 1 0 0 6 5 H D . B f r E O U # 5 C E 7 
3 0 E 9 1 0 0 / 0 H D _ 0 D E O U • 5 C E 9 
5 C E D 1 0 0 8 0 H D _ 1 1 E O U • 5 C E D 

1 2 0 0 0 % ( N E W ) S H A D O W R O M R O U T I N E S 
1 D 7 9 1 2 0 0 0 E R A S E M E O U • 1 D 7 9 
1 B B S 1 2 0 9 0 O P E N r i E O U • 1 B 0 5 
1 9 9 D 1 2 1 0 0 L D B Y T S E O U • 1 9 9 D 
1 8 D F 1 2 1 1 0 S V B Y T S E O U • 1 8 D F 
1 3 8 E 1 2 1 2 0 C L O S E M E O U • 1 3 B E 
6 E 6 4 1 7 1 ""-0 E N D 
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Green 
Fingers 

GARDEN PLANT 
DIRECTORY 

Here's y o u r F I R S T c o m p u t e r i s e d p l a n t d a t a b a s e ! 

* O n l y 8 0 s e c o n d s t o f i n d t h e i d e a l p l a n t s to fit y o u r 

r e q u i r e m e n t s . 
Y o u c a n a s k f o r p l a n t s tha t su i t u p t o a n y 5 o u t of 1 7 
c h a r a c t e r i s t i c s s i m u l t a n e o u s l y ( h e i g h t , h a r d i n e s s , s u n , 
w a t e r a n d so i l n e e d s , p r u n i n g , m o n t h of f l o w e r i n g , c o l o u r , 
etc.). 

* C o m p r e h e n s i v e d e t a i l s o f o v e r 3 5 0 flowers, s h r u b s a n d 
t r e e s . 

* Y o u c a n l o o k u p p l a n t s u s i n g L a t i n n a m e s , c o m m o n 
n a m e s , or p a r t o f n a m e s ( e . g . ' I l l y ' d i s p l a y s n i n e d i f f e r e n t 
t y p e s of f l ly , a n y o n e o f w h i c h y o u c a n o b t a i n fu l le j ; 
d e t a i l s w i t h i n 6 0 s e c o n d s ) . 

I T o o r d e r c a s s e t t e s f o r 4 8 k S I N C L A I R S P E C T R U A 
send c h e q u e / p o s t a l o r d e r fo r € 8 . 9 5 to : 

P R A C T I C A L S O F T W A R E , 
DEPT . YS, 
4 0 W O R P L E R O A D , 

. L O N D O N , S W 1 9 . 

F O R T H E 4 8 K S P E C T R U M 

I m a g i n e a p r o g r a m t ha t c a n t e l l y o u t h e 
m e a n i n g of e v e r y m a c h i n e c o d e w o r d a n d 
w h a t y o u s h o u l d t y p e t o g e t t h e c o m p u t e r t o 
d o e a c h c o m m a n d . 
T h i s p r o g r a m a l o n g w i t h i t s i n s t r u c t i o n 
b o o k l e t c a n t e a c h c o m p l e t e b e g i n n e r s o r 
s e m i e x p e r t s a n d is n o w a v a i l a b l e f r o m 
P e e k a y S o f t w a r e f o r j u s t £ 6 . 9 5 . 
W r i t e fo r m o r e d e t a i l s : 

T o : P E E K A Y S O F T W A R E , 
D E P T Y S , 3 8 B E R T O N C L O S E , 
B L U N S D O N , W I L T S S N 2 4 B E 

P R O G R A M A B L E 

J O Y S T I C K - — 
I N T E R F A C E 

with RAPID FIRE as standard 

* Compatible with ALL software 
* Does NOT disable keyboard 
* Can be reprogrammed whilst 
game running 

* All interfaces are FULLY 
TESTED before despatch 

Price £26.OO + El.OO P & P 

Send cheque or P.O. to 
PAGE COMPUTING, 28 BURWOOD GROVE, 

Hayling Island, Hants. Tel. (07016) 67908 
Trade/Export Enquiries Welcome 

— 

friendly 
Ptoce o 
miCRODRIVE UTILITY 
BEYOND TAPE TRANSFER — Menu 
structure eliminates entry of Microdrive 
commands. 
CHOICE selected by single digit entry. 
SEPARATE ROUTINES merge with any 
version of Masterfile and Tasword Two, 
suitable for daily, professional use. 
CARTRIDGE BASED routine aids loading 
and file management, and duplicates 
itself. 
WITH 5000-word Instruction Manual. 

mciniTOR 
P O B o x 4 4 2 L o n d o n N W 7 2 J F 
P h o n e 0 1 - 9 5 9 1787 
C a b l e M O N I T O R L o n d o n N W 7 
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Defining graphics on paper can be an arduous task — especially when the finished 

item on- screen looks nothing like you imagined it T o n i B a k e r ' s got a much better idea... 
and she's backed it up with machine code to boot! 

U s e r - d e f i n e d g r a p h i c s a re t h o s e t h i n g s 
w h i c h a p p e a r o n y o u r s c r e e n w h e n y o u 
press a l e t te r o f t h e a l p h a b e t w h i l e the 
c u r s o r says " G \ B y s u i t a b l e P O K E i n g 
y o u c a n m a k e a n y g r a p h i c s l o o k m o r e o r 
less l i ke a n y t h i n g y o u w a n t ; f o r ins tance , 
g r a p h i c A c o u l d be a Peace s y m b o l , 
g r a p h i c B c o u l d b e a f l o w e r , a n d so o n . 

B u t a f t e r a w h i l e y o u find t h a t a l l t h i s 
m e s s i n g a r o u n d w i t h B I N a n d sc raps o f 
s q u a r e d p a p e r s gets b i t t e d i o u s , a n d y o u 
s ta r t t o t h i n k h o w n i c e i t w o u l d be t o 
h a v e a s i m p l e , f o o l p r o o f w a y o f d e f i n i n g 
a n y g r a p h i c s c h a r a c t e r . T h a t m e a n s 
h a v i n g a p o w e r f u l e d i t i n g t o o l w i t h a 
m o v e a b l e c u r s o r t h a t w i l l a l l o w y o u t o 
set and reset a n y p i x e l a n d see the resul ts 
i m m e d i a t e l y , b o t h m a g n i f i e d ( s o y o u 
c a n see t he e i g h t - b y - e i g h t l a y o u t e x -
p l i c i t l y ) , and " l i fe -s ize* ( s o y o u c a n see i t 
as i t r e a l t y i s ) . 

S o . r a t h e r t h a n p a y l u d i c r o u s s u m s o f 
m o n e y f o r s o m e o n e e lse 's g r a p h i c s de-
s i g n i n g p r o g r a m . I d e c i d e d t o w r i t e m y 
o w n . ( A s u s u a l , I ' m g o i n g t o g i v e i t a w a y 
t o a l l y o u l u c k y p e o p l e . . . t h e r e ' s a 
l esson t o be l e a r n t t he re s o m e w h e r e , b u t 
I ' d r a t h e r n o t l o o k f o r i t ! ) 

Q U I C K O N T H E D R A W 
T h i s is w h a t h a p p e n s w h e n y o u r u n m y 
p r o g r a m . I n the t o p l e f t - h a n d c o r n e r o f 
the s c r e e n y o u get a l a rge r t h a n l i f e p i c -
t u r e o f w h a t t h e s a i d g r a p h i c w i l l l o o k 
l i ke . T h i s i m a g e is e i g h t squa res ac ross 
and e igh t s q u a r e s t a l l w i t h , o f c o u r s e , 
one s q u a r e f o r e a c h p i x e l o f t h e finished 
g r a p h i c . E a c h s q u a r e is e i t h e r P A P E R 
c o l o u r e d ( w i t h a n I N K c o l o u r e d b o r -
d e r ) o r I N K c o l o u r e d ( w i t h a P A P E R 
c o l o u r e d b o r d e r ) . I n a d d i t i o n , y o u get a 
l i t t l e d o t i n t he m i d d l e o f o n e o f the 
squares , r e p r e s e n t i n g a c u r s o r . Y o u c a n 
m o v e t h i s c u r s o r a l l o v e r t h e p l a c e w i t h 
the a i d o f t h e c u r s o r c o n t r o l s , so i f y o u 
m a k e a m i s t a k e i t ' s d e a d easy t o g o b a c k 
a n d c h a n g e i t . 

I n t h e m i d d l e o f the s c r e e n v o u get a 
message s a y i n g ' G R A P H I C T O D E -
F I N E A = " A V ' T h e l e t t e r w o n ' t a l -
w a y s be ' A ' , o f c o u r s e — i t d e p e n d s o n 
w h i c h g r a p h i c y o u ' r e d e f i n i n g . T h e 
s y m b o l i n t h e q u o t e s is t he finished 
g r a p h i c , a n d is u p d a t e d c o n t i n u o u s l y as 
the g r a p h i c is c h a n g e d . B e l o w t h a t y o u 
get a c o m p l e t e s e t o f a l l t h e u s e r - d e f i n e d 
g r a p h i c s , t o le t y o u see e x a c t l y w h a t ' s 
w h a t . 

DEFB 16 OC 00 47 52 41 50 48 49 43 20 54 4F 20 44 45 
OEFB 46 49 4E 45 20 41 30 22 90 22 00 00 41 42 43 44 
DEFB 45 46 47 48 49 4A 4B 4C 40 4E 4F 50 51 52 53 54 
OEFB 5& 00 90 91 92 93 94 95 96 97 98 99 9A 98 9C 90 
OEFB 9E 9F AO A1 A2 A3 A4 

T h i s b l o c k o f H e * I s s i m i l a r t o B a s i c ' s D a t a s t a t e m e n t s ; i t h o l d s i n f o r m a t i o n n e c e s s a r y f o r 
d i s p l a y i n g i n f o r m a t i o n o n t h e s c r e e n . T h e c o d e s h o u l d b e o r g a n i s e d a t SOOOh. 

CODE ASSEMBLER COMMENTS 
3AI580 FIND UDG LDA, (UDG- LETTER) A : = the character code o l an upper 

case letter name of a graphics 
character 

3D 
87 
87 
87 
5F0 
1600 
2A7B5C 
19 
C9 

FIND UDG 2 DEC A 
ADD A,A 
A D D A A 
ADD A A 
LD EA 
LD D.OO 
LD HL, (UDG) 
ADDHL.DE 
RET 

Multiply by eight 

Point H L t o graphic A 
Point HL to the required graphic 

A b o v e : T h i s i s a s u b r o u t i n e u s e d b y t h e m a i n m a c h i n e c o d e p r o g r a m — w h e n y o u g e t 
t h e r e y o u s h o u l d b e a t 8 0 4 7 h . B e l o w : T h i s i s t h e s t a r t o f t h e m a c h i n e c o d e p r o p e r . T o r u n 
t h e p r o g r a m , y o u n e e d t o c a l l a d d r e s s 8 0 S 6 h . 

210000 START LD HL.0000 
FD7402 LD (TVFLAG).H Print to the lower part of the screen 
22B05C LD (XY__C00RDS).HL Reset the graphics cursor 
C04780 RESTART CALL FIND—UDG HL := the address of the graphics 

character 
E5 PUSH HL Stack:= the address ol the graphics 

character, 
210040 L D H L D FILE HL := points to AT 0,0; position 
OEOS LD C.08 

HL := points to AT 0,0; position 

£3 LOOP 1 EX(SP).HL 
7E LD A.(HL) A : = (he next pixel row. 
23 INC HL Point to the next pixel row 
E3 EX (SP).HL 

Point to the next pixel row 

0608 LD B.08 
17 LOOP J RLA 
F5 PUSH AF Stack pixel information 
9F SBC A A A : = 00 if pixel reset. FF if set 
2F CPL A : = FF it pixel reset, 00 if reset 
77 LD (HL)A Print onto the screen 
24 INCH Point to the next row on the screen 
EE7E X0R 7E A ; = 81 if pixel set, 7 E if reset 
1606 LD D.06 

A ; = 81 if pixel set, 7 E if reset 

77 L 0 0 P _ K LD (HL)A Print onto the screen 
24 INCH Point to the next row on ihe screen. 
15 DEC D 
20 FB JR NZ.L00P K Fill in Ihe body of the character 
EE7E X0R7E A ; = FF if pixel set, 00 if reset 
77 LD (HL),A Print onto the screen. 
F1 POP AF A — pixel information 
1I01F9 LD DE.F901 

A — pixel information 

19 ADD HL.DE Poini to the next character square 
10E7 DJNZ L 0 0 P _ J Repeat tor eight pixels 
111800 LODE,0018 
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G R R P H I C T O C > Ef F X M B C ~ " C " 
M E C L • E F C H I J K l M M O F © R S I U 
m t > e D e r G H t j t i M t J o r * o i 3 ~ r I < 

I ftF'H.LC t o f ' t F I N E t W 

I ' l E C C ' E f G H 1 J I L M N O P O R r j l H 
t > jr"1**!*,. . j t w a . • j i k . ^ " - - ^ n 

O n c e y o u ' v e g o t t h o c o d e u p a n d r u n n i n g , y o u ' l l b o p r e s e n t e d w i t h a s c r e e n l i k e t h a t s h o w n a b o v e . T o b e g i n d e f i n i n g y o u r o w n 
g r a p h i c s , s i m p l y p r e s s t h e k e y o f t h e l e t t e r y o u w i s h t o d e f i n e ; I n t h e f i r s t i l l u s t r a t i o n a b o v e , t h e ' C ' k e y i s u n d e r g o i n g 
t r a n s f o r m a t i o n . U s i n g t h e c u r s o r k e y s , y o u c a n m o v e t h e f l a s h i n g d o t ( s e e t h e t o p l e f t - h a n d p i x e l o f t h e c h a r a c t e r s q u a r e ) a n d 
s a t a n d r e s e t t h e i n d i v i d u a l c e l l s t o f o r m t h e s h a p e y o u r e q u i r e . O n c e y o u ' v e d i s p l a y e d y o u r g r a p h i c s a l p h a b e t , t h i s w i l l b e 
d i s p l a y e d a t t h e b o t t o m o f t h e s c r e e n s o t h a t y o u c a n i d e n t i t y t h e m e a s i l y . 

O n c e the p r o g r a m is r u n n i n g t h e r e are 
a n u m b e r o f t h i n g s y o u c a n d o . 

1. Press a l e t t e r k e y ( w i t h o u t S h i f t ) ; 
fo r e x a m p l e , i f y o u w a n t t o d e f i n e 
g r a p h i c J t h e n press t h e * J ' k e y , i f y o u 
w a n t t o d e f i n e g r a p h i c Q t h e n press 
the ' Q ' k e y , a n d so o n . 
2. Press a c u r s o r k e y . T h i s w i l l m o v e 
the c u r s o r l e f t , right, u p o r d o w n as 
y o u ' d e x p e c t . I f y o u press C a p s S h i f t 
at t h e same t i m e t h e n t h e p i x e l at t h e 
c u r s o r p o s i t i o n w i l l be ' s e t ' , i f y o u 
press S y m b o l S h i f t at t h e s a m e t i m e 
t h e n the s a i d p i x e l w i l l b e ' r e s e t ' . 
W i t h o u t S h i f t , o f c o u r s e , e v e r y t h i n g 
s t ays u n c h a n g e d . 
3 . Press a n y o t h e r n u m b e r k e y , 
S p a c e , o r E n t e r ( w i t h o u t S h i f t ) . T h i s 
w i l l h a v e n o e f f e c t w h a t s o e v e r a n d 
w i l l be a c o m p l e t e w a s t e o f t i m e . 
4 . P ress S y m b o l S h i f t a n d the* I ' k e y . 
T h i s w i l l c o m p l e t e l y b l a n k t he c h a r -
ac te r , resetting e v e r y p i x e l . 
5 . Press C a p s S h i f t a n d t he ' I ' k e y . 
T h i s w i l l c o m p l e t e l y fill i n t h e c h a r -
ac te r , setting e v e r y p i x e l . 
6 . S t o p f o r a b i t a n d pu t the k e t t l e 
on . 
7. Press either S h i f t k e y a n d the '4* 
key . T h i s w i l l i n v e r t t he c h a r a c t e r , so 
tha t e v e r y p i x e l w h i c h w a s set be -
c o m e s reset , a n d vice versa. 
8. Press either S h i f t k e y a n d the ' 0 ' 
key . T h i s w i l l b r e a k o u t o f t he p r o -
g r a m a n d r e t u r n y o u t o n o r m a l 
B a s i c . 
9 . Press S y m b o l S h i f t a n d a n y n u m -
ber k e y o t h e r t h a n a c u r s o r k e y ( o r 
Space o r E n t e r ) . T h i s w i l l reset o n e 
p i x e l w i t h o u t m o v i n g t h e c u r s o r . 
10. I f the k e t t l e has b o i l e d , m a k e 
the tea. 
11. Press C a p s S h i f t a n d a n y n u m b e r 
key o t h e r t h a n a c u r s o r k e y ( o r S p a c e 

GRAPHIC 

19 ADD HL.DE Point to the next line of squares 
00 DEC C 

Point to the next line of squares 

20DA JR N Z , L 0 0 P „ l Repeat for each row ol pixels. 
El P0PHL Balance the stack. 
3AB05C LD A , (Y_C00RD) A : = Y co-ordinate of the graphics 

cursor 
OF RLCA 
OF RLCA 
OF RLCA 
F0B677 0R(X COORD) A : = 8 ' Y + X co-ordinates. 
6F LD LA 
2643 LD H.43 Point HL to the appropriate point on 

the screen 
7E LD A,(HL) A = 18 or 7 E accordingly 
EE18 XOR 18 A : = 99 or 66 to mark the cursor 
77 LD (HL).A Mark the cursor on the screen 
24 INC H Point to the next row on the screen 
77 LD (HL),A Mark the cursor on the screen 
014700 LD BC.0047 BC:= the length of Ihe message 
110080 LD DE.8000 DE points to start of message 
C03C20 CALL 203C Print the message on the screen 
F0CB016E WAIT BIT 5, (FLAGS) 
28FA JRZ.WAIT Wait until a key is pressed 
FDCB01AE RES 5,(FLAGS) Signal ready for the next key 
C08E02 CALL KEY_ SCAN A ; = the character code of a digit or 

capital letter on the key pressed (or 
0 0 . 0 E or 20 for Enter, both Shifl 
keys or Space, respectively 

3A045C LD A,(KSTATE 4) D = the Shift key status. 
FE40 CP40 

D = the Shift key status. 

14 INC D 
38 ID JR C. NOT., LETTER Jump unless a letter was pressed, 
2810 JRZ.CHANGE UDG Jump if no Shift keys pressed 
C04A80 CALL F I N D _ U D G _ 2 HL— the address of the UDG for 

the key pressed 
E5 PUSH HL 
C04780 CALL FIND UDG HL := the address of the UDG 

specified 
Dt POP DE DE:= the address of the UDG for 

the key pressed 
EB EX DE, HL 
010800 LD BC.0008 
EDBO LDIR Copy the UDG 
1808 JR EXIT 1 Jump to exit 

321580 CHANGE UDG LD (UDG LETTER),A Change the current UDG name 
C64F ADD A.4F A : = the UDG character. 
321880 LD (UDG CHR)A Insert into the message 
C35680 EXIT 1 JPSTART And start all over again 
284C NOT_LETTER JRZ.N0—SHIFT Jump only if no Shift keys were 

pressed 
FE30 CP " 0 " 
C8 RETZ Exil the program if Shift and the "0' 

key were pressed 
FE31 CP"1 " 
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2016 JR NZ.TEST 4 Jump unless Shift and the 'V key 
were pressed 

7A LD A,D 
FEI9 CP 19 
2804 JR Z,RESET_UDG Jump if Symbol Shift and the V key 

were pressed 

OEFF SET_UDG LD C.FF Set all the pixels of C. 
1802 JR BLANK UDG 

0E00 RESET_UD6 LD C.00 Reset all the pixels of C. 

C04780 B I A N K _ U D G CALL F IND_UDG HL - address of UDG specified 
0608 LD B,08 

71 BL LOOP LD (HL).C 
23 INC HL 
10FC DJNZ BL_ LOOP Blank the entire UDG 
186B JR EXIT 2 Jump to exit. 

FE34 TEST 4 CP " 4 " 
Jump unless Shift and '4' pressed 2000 JR NZ.NEW PIX Jump unless Shift and '4' pressed 

€04780 CALL FIND UDG HL = address of UDG specified 
0608 LD B.08 

7E INV—L00P LD A.(HL) A — the next row of pixels 
2F CPL Change to inverse video. 
77 LD (HL)A invert the row 
23 INC HL Point to the next row. 
10FA DJNZ INV LOOP Invert the whole character 
185A JR EXIT 2 Jump to exit. 

F5 NEW_PIX PUSH AF Push the character code 
7A LDA.D 
FE20 CP 20 
9F SBC A.A A — 00 if Caps Shift was pressed. 

FF otherwise. 
E608 AND 08 A = 00 or 08 
EEDF XOR DF A — DF or D7. 
FDAE77 XOR {X COORD) 
07 RLCA 
07 RLCA 
07 RLCA 
322C81 LD (CHEAT)A Specify the appropriate set or reset LD (CHEAT)A 

instruction 
C04780 CALL FIND UDG HL = address of UDG specified. 
F04E76 LD C,(Y COORD) 
0600 LD B.00 
09 ADO HLBC Point HL to the row containing the 

pixel at the cursor position. 
CB00 DEFB CB 00 Set or reset the instruction as 

specified by the program. 

CHEAT $ - 1 
F1 POP AF A : = the character code of the key 

pressed. 

FE35 NO SHIFT CP "5 " 
2818 JRZ.LEFT Jump if 'cursor left'. 
FE36 CP "6" 
282A JRZ.D0WN Jump if "cursor down'. 
FE37 CP 37 
2818 JRZ.UP Jump if 'cursor up' 
FE38 CP "8" 
202 C JR NZ.EXIT 2 And exit unless cursor right*. 

3AB15C RIGHT LD A, (X COORD) 
FE07 CP 07 
2825 JR Z.EX1T 2 
F03477 INC (X COORD) Move cursor right 
1820 JR EXIT 2 

3AB15C LEFT LD A, (X COORD) 
A7 AND A 
281A JRZ.EXIT 2 
F03577 DEC (X COORD) Move cursor left. 
1815 JR EXIT 2 

3AB05C UP LD A. ( Y _ C 0 0 R D ) 
A7 AND A 
280 F JRZ.EXIT 2 
F03578 DEC (Y „ C 0 0 R D ) Move cursor up. 
180 A JR EXIT .2 

3AB05C DOWN LD A, ( Y _ C 0 0 R D ) 
FE07 CP 07 
2803 JR Z ,EXIT_2 
F03478 INC ( Y _ COORD) 
C35F80 EXIT _ 2 JP RESTART 

o r E n t e r ) . T h i s w i l l set o n e p i x e l 
w i t h o u t m o v i n g t h e c u r s o r . 
12. Press e i t h e r o f the S h i f t k e y s to -
g e t h e r w i t h a n y l e t t e r k e y . T h i s w i l l 
r e - d e f i n e the s a i d g r a p h i c as an e x a c t 
c o p y o f t h e g r a p h i c s c h a r a c t e r f o r t h e 
l e t t e r k e y y o u ' v e j u s t p ressed ( w h i c h 
is s l i g h t l y use fu l ) . 
13. D r i n k the t ea . ( / don't mind if I 
do. Ed.) 

A s y o u c a n see, i t d o e s q u i t e a g o o d j o b . 
a n d t r i e s i ts h u m b l e best t o m a k e l i fe 
r e a l l y e a s y f o r t h e b u d d i n g g r a p h i c de-
s i gne r . I ' v e f o u n d t h a t o n e o f t h e m o s t 
u s e f u l w a y s o f u s i n g the m a c h i n e c o d e is 
t o S A V E i t u n d e r s o m e n a m e ( ' G r M C * . 
s a y ) , a n d t h e n t o h a v e a B a s i c p r o g r a m 
l i k e th i s : 

1 0 L O A D " B r M C " C O D E 
2 0 R A N D O M I Z E U S R 3 2 8 5 4 
3 0 I N P U T " N i m t of p r o g r a m A S 
4 0 L O A D A S 

Y o u c a n a l w a y s S A V E t h e B a s i c b i t 
w i t h a sens i b l e n a m e l i k e ' G raph i cs * , o f 
c o u r s e . T h i s w a y . i f y o u use S A V E 
" G r a p h i c s " L I N E 10, t h e n w h e n e v e r 
y o u L O A D i t y o u ' l l h a v e y o u r g r a p h i c s 
d e s i g n i n g s e t - u p o n t h e sc reen w a i t i n g 
f o r y o u . W h a t ' s m o r e , w h e n y o u b reak 
o u t ( u s i n g S h i f t a n d t h e ' 0 ' k e y ) y o u ' l ! be 
a s k e d t o n a m e t h e B a s i c p r o g r a m w i t h 
w h i c h y o u w a n t t o use t h e g r a p h i c s 
y o u ' v e j u s t i n v e n t e d . ( I f y o u w a n t t o 
i n v e n t a n e w p r o g r a m at t h i s p o i n t , t h e n 
j u s t b r e a k o u t u s i n g E D I T / S T O P / 
E n t e r . ) A l l t h i s w i l l o f c o u r s e be j u s t as 
t rue f o r peop le w i t h M i c r o d r i v e s . except 
t h a t i n s t e a d o f L O A D y o u h a v e t o p u t 
L O A D * " m " ; I ; ( a w k w a r d i s n ' t i t ? ) a n d 
l i k e w i s e f o r S A V E . 

T h e p r o g r a m is d e s i g n e d t o s i t at 
address 8 0 0 0 H e x . w h i c h m e a n s t h a t 
a n y o n e w h o ' s o n l y g o t t h e 1 6 K S p e c c y 
w i l l h a v e t o mess a r o u n d t r y i n g t o s t i c k 
i t s o m e w h e r e e lse. T h e best w a y t o d o 
t h i s is t o c h a n g e e v e r y a d d r e s s beg in -
n i n g ' 8 0 ' t o a s i m i l a r add ress w i t h a d i f -
fe ren t l o w b y t e , a n d eve ry address beg in-
n i n g ^ 1 * t o s o m e t h i n g e l s e . F o r S A V E -
i n g p u r p o s e s , y o u m a y l i k e t o k n o w t h a t 
t h e p r o g r a m takes u p 3 6 1 ( d e c i m a l ) 
b y t e s , a n d t h a t 8 0 0 0 ( H e x ) is 3 2 7 6 8 
( d e c i m a l ) . 

W H O ' S A C H E A T ? 
A n i n t e r e s t i n g b i t o f p r o g r a m t o w a t c h 
o u t f o r is the s t u f f j u s t a b o v e the l abe l 
' C H E A T ' ; t h a t ' s w h e r e t h e p r o g r a m 
w o r k s o u t w h i c h m a c h i n e c o d e i ns t ruc -
t i o n it w a n t s t o execu te a n d then P O K E s 
i t i n t o t h e p r o g r a m b e f o r e e x e c u t i n g i t . 
T h u s , t h e p r o g r a m is s e l f - m o d i f y i n g . 
T h e r e a re t w o s c h o o l s o f t h o u g h t re-
g a r d i n g t h i s so r t o f p r a c t i c e — the 
m a j o r i t y , w h o t h i n k i t ' s c h e a t i n g a n d 
thus s h o u l d n ' t b e a l l o w e d , and a m i n o r i t y 
o f p r o g r a m m e r s w h o t h i n k i t ' s a c t u a l l y 
q u i t e c l e v e r . A s y o u w i l l h a v e g a t h e r e d I 
( w i t h o u t s h a m e ) subsc r ibe to the second 
v i e w p o i n t ; a n y o n e n o w r e a c h i n g f o r a 
p e n t o w r i t e t h a t ' e n c o u r a g i n g b a d p r o -
g r a m m i n g p r a c t i c e ' l e t t e r s h o u l d n o t e 
t h a t I ' v e seen i t a l l b e f o r e . 

W e l l , t h a t ' s i t , b a r r i n g t he c o d e i t se l f . 
R e m e m b e r , t o r u n i t y o u m u s t c a l l the 

code from address 8 0 5 6 H e x . D s 
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A t o o l k i t is a u t i l i t y p r o g r a m t h a t w i l l 
t ake a l o t o f t h e s w e a t a n d w o r r y o u t o f 
w r i t i n g arvd d e b u g g i n g y o u r o w n p r o -
g r a m s ; o f t e n t o o , i t w i l l g i v e c o m m a n d s 
a n d r o u t i n e s t he c o m p u t e r m a n u f a c -
t u r e r s h o u l d h a v e i n s t a l l e d i n t he R O M 
in the first p l a c e ! T h e s e a re l i k e l y t o 
i n c l u d e : R e n u m b e r , D e l e t e , F r e e 
M e m o r y , F i n d , L i s t V a r i a b l e s a n d 
A l t e r . Y o u m a y find o n e o r t w o are m i s s -
ing , b u t i n t h a t case , t h e r e ' l l p r o b a b l y be 
i n s t e a d s o m e o t h e r u s e f u l g o o d i e s t u c -
k e d a w a y i n t h a t b i n a r y b r a i n b o x . A n d , 
as y o u ' l l see f r o m the t a b l e i n c l u d e d i n 
th is a r t i c l e , s o m e t o o l k i t s h a v e a l a r g e r 
range o f c o m m a n d s t h a n o t h e r s . B u t , 
m u c h l i k e c o m p u t e r s i n g e n e r a l , p u t a 
n u m b e r o f t h e m s i d e - b y - s i d e a n d y o u ' l l 
be a b l e t o say t h a t e a c h s h o u l d i d e a l l y 
have s o m e t h i n g t h a t o n e o f t he o t h e r s 
has go t . T h a t ' s l i f e , I guess ! 

S o , w h a t a re these r o u t i n e s fo r? W e l l , 
say f o r i n s t a n c e t h a t y o u ' v e w r i t t e n a 
l o n g p r o g r a m w i t h o u t k e e p i n g a n ab -
so lu te r e c o r d o f t he v a r i a b l e n a m e s y o u 
have u s e d ( t s k , t s k ) . I n t h a t case , F I N D 
D X ( f o r i n s t a n c e ) w i l l j u m p t o t he res-
cue a n d l i s t o u t t h e l i nes w h e r e y o u used 
the v a r i a b l e D X . N o c a n find? G r e a t . . . 
i n tha t case y o u c a n use i t as y o u r 
nex t v a r i a b l e . 

H a v e y o u e v e r k e p t rigidly t o a l i ne 
s p a c i n g o f 1 0 — 10 . 2 0 , 3 0 . 4 0 . . . — 
o n l y t o find t h a t y o u n e e d t o i nse r t s o m e 
l i nes b e t w e e n l i nes 1 1 0 a n d 120? W e l l , 
n o p r o b l e m i f t h e r e a r e j u s t a f e w o f t h e m 
— I l l , 1 1 2 , 1 1 3 , e tc . B u t w h a t i f y o u 
need t o i nse r t a r o u t i n e o f 2 0 o r so l ines? 
Y e s , o f c o u r s e y o u c a n c h a n g e t h e l i ne 
n u m b e r s , b u t a t t h i s s tage i t ' s a l l t o o 
e a s y t o o v e r w r i t e a n e x i s t i n g l i n e a n d . . . 
w h o o p s , a n o t h e r c h u n k o f d e b u g g i n g t o 
d e a l w i t h . R E N U M B E R is t h e s i m p l e 
a n d safe ( u s u a l l y ! ) w a y o u t . 

T h e n a g a i n , p e r h a p s y o u h a v e a big 
p r o g r a m a n d y o u w a n t t o k n o w h o w 
m u c h m e m o r y y o u ' v e g o t le f t . Y o u c a n 
r e m e m b e r r e a d i n g i n t h a t b o o k y o u 
b o u g h t last S a t u r d a y a b o u t s o m e 
P O K E s and P E E K s t h a t w i l l t e l l y o u 
b u t , n o w w h e r e w a s t h a t page? I n f a c t , 
i t ' s m u c h eas ie r t o j u s t t y p e F R E E ( o r 
s o m e s u c h ) a n d see t h e a n s w e r i m -
m e d i a t e l y . A l l these a re o f t e n used 
a p p l i c a t i o n s o f t h e u b i q u i t o u s t o o l k i t . 

I f y o u ' r e i n the m a r k e t f o r a t o o l k i t ( o r 
I ' v e j u s t c o n v i n c e d y o u t h a t y o u s h o u l d 
be ! ) , y o u p r o b a b l y w o n ' t b e s u r p r i s e d t o 
find o u t t h a t t he re a re a n u m b e r o f 
t o o l k i t s f o r t h e S p e c t r u m , a n d t w o o f t h e 
five r e v i e w e d he re a re r e a d i l y a v a i l a b l e 
o v e r the c o u n t e r i n t w o o f t h e l a r g e r 
c h a i n s to res . T h e o t h e r t h ree c a n be 
o r d e r e d t h r o u g h t h e pos t i f y o u ' r e u n a -
b le t o find t h e m in g o o d shops . 

T h e t a b l e a t t he e n d l i s ts t he r o u t i n e s 
a v a i l a b l e f r o m e a c h t o o l k i t a n d p r o -
v i des a q u i c k c o m p a r i s o n o f w h a t e a c h 
o f f e r s . B u t t h i s is b y n o m e a n s the w h o l e 
s t o r y , f o r ease o f use is a n i m p o r t a n t f ac -
t o r t o o . O n e t o o l k i t f r o m a y e a r o r so 
b a c k r e q u i r e d s o m e t h i n g l i k e ' R A N -
D O M I S E U S E R 6 3 3 3 8 a , b , c , d ' t o be 
t y p e d i n e a c h t i m e y o u w a n t e d a s p e c i f i c 
r o u t i n e ; c e r t a i n l y i t p r o v i d e d t he g o o d s , 
b u t i t w a s a l s o a case o f g e t t i n g t h e 
i n s t r u c t i o n s o u t e v e r y t i m e y o u w a n t e d 
t o use i t ! T h e n t h e r e ' s t h e m a t t e r o f 

TALK NG OF 
Essential for software development, toolkits are often billed 

as the programmer's 'tools of the trade'. P e t e r F r e e b r e y takes 
five such packages on the bench and examines whether they 

fulfill their promise. 

' f r i e n d l i n e s s ' o f o p e r a t i o n . . . is i t poss -
i b l e t o i r r e v o c a b l y c h a n g e ( o r r u i n ) y o u r 
p r o g r a m b y j u s t a s i m p l e m i s - k e y ? 
S o m e t i m e s t o get the set o f r o u t i n e s y o u 
w a n t , y o u h a v e t o a c c e p t a c o m p r o m i s e . 
I ' l l be d e a l i n g w i t h e a c h t o o l k i t i n d i -
v i d u a l l y , p o i n t i n g o u t n o t o n l y i ts b e t t e r 
p o i n t s b u t t h e r o u g h edges as w e l l . 

D o y o u w a n t ease o f use? D o y o u use a 
lo t o f user -de f ined graph ics? D o y o u 
w r i t e long , l o n g p rograms? 

A s usua l , the final dec i s i on has to be 
t empe red by the spec i f ic needs o f the 
p rospec t i ve user . So, research y o u r 
requ i remen ts a n d check ' e m a l l ou t . 

T O O L K I T C O M P A R I S O N 
STAR DREAMS 

TOOLKIT 
NECTARINE 

SUPER 
TOOLKIT 

DK7R0NICS 
ZXED 

OCP MASTER 
TOOLKIT 

TIMEDATA 
TTS 

PRICE £4.95 £ 6 . 9 5 £6.95 £ 9 . 9 5 £7.95 
MEMORY LEFT FOR 
PROGRAM 38291 3 9 0 4 7 

39339 
37372 3 4 1 5 2 37177 

I E I I M K R • • • • 
AUTO LINE • 
FIND • • 
ALTER • • 
OEIETE LINES • • 
MOVE LINES • 
C l f T U I I S 
LIST VARIABLES ouch! • 
TRACE • • 
LINE ADDRESS • 
MER6E LINES • 
APFEM T t LINE • 
CASE CHANGE • 
UNERANGE start full start 
FREE MEMORY • • • • 
REM RILL • • 
CNNNCN — M C I • 
PROGRAM LENGTH • • 
HEX DUMP 
MEMORY MAP • • 
DISPLAY UUGS • 
CLOCK • 
ALARM • 
SYNTAX CHECK • 
DIRECT ONTPNT • • 
FUNCTION KEYS • 

SET ERROR TRAP • 
SET BREAK TRAP • 
READ TAPE HEADER • • 
HI-RES DRAW • 
MEMORY TEST • 
UDG - CREATOR • 

62 
Continued on page 65 



Your Spectrum, in association with the management of the London Hippodrome, is 
deliriously happy to announce . . . 

THE GREAT ANIMATE) 
LOGO COMPEimON 

THE PLAGE 
Halfway along London's 
Charing Cross Road there's a 
nightclub called, enchantingly, 
the Hippodrome. On the site of 
the old Talk of the Town', it's 
definitely one of London's most 
popular nightclubs and claims 
to be the world's greatest disco. 

If that's true, the last thing 
you might expect to see would 
be a ZX Speccy. Not so, the 
Hippodrome not only has one, 
it uses one. DJ Laurie Black 
brought it in one evening and it 
hasn't been home since. It's now 
used to display messages on a 
huge video screen so that they 
don't interrupt the music. 

T h e I r r e p r e s s i b l e P e t e r S t r i n g f e l l o w g i v e * 
p r i d e o f p l a c e t o I h e S p e c c y a t t h e c o n t r o l 
c e n t r e o f t h e L o n d o n H i p p o d r o m e 

Peter Stringfellow is the 
bubbly owner/manager and he 
opened the 'Hippo' on 
November 17th 1983, at a cost 
of £3.4 m, to follow the 
success of his other nightclub, 
Stringfellows. He's been 

planning this club since the 
early seventies and has since 
spent a further £1 million on 
lights and lasers alone. Even so, 
the Hippodrome isn't finished 
yet and, according to Peter 
Tyler, the Effects Manager, it 
never will be! 

The Hippodrome regularly 
has an attendance of around 
2,000 guests each evening and 
is open to the public from 
Monday to Saturday. 

E I T 

What we want you to do is 
create an animated sequence 
using the Hippodrome's logo on 
your Speccy. Make it fit into 
48K and send it off to KSalong 
with a reliable cassette 
(preferably recorded twice) and 
the completed entry form. The 
closing date is the 15th 
September 1984, so start 
tapping at the keyboard ASAP. 
Don't forget, the winning entry 
will be used in the Hippodrome 
disco constantly! 

imm 
First prize is full membership to 
the Hippodrome for 12 months; 
plus a weekend wallow at the 
Waldorf Hotel for two, visiting 
the Hippodrome on the 
Saturday night for a champagne 
dinner and the first public 
showing of your winning entry. 

Not only that! The ten 
runners-up to the competition 
will get a full 12 months 
subscription to Your Spectrum. 

Mail your works of art to: Logo Competition, Your 
Spectrum, 14 Rathbone Place, London W1P IDE. 
I enclose my entry to the Hippodrome /Your Spectrum 
competition. Please give it your utmost attention and 
most careful consideration as it took me ages to do it. 
Name 
Address 

P o s t c o d e 
Daytime telephone number 
Please enclose a stamped and addressed envelope if you 
would like your cassette to be returned 
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U P G R A D E Y O U R Z X S P E C T R U M N O W ! 
T h e " C H E E T A H 3 2 K R a m p a c k s i m p l y p l u g s i n t o t h e u s e r p o r t a t t h e r e a r o f 
y o u r c o m p u t e r a n d i n c r e a s e s t h e m e m o r y i n s t a n t l y t o 4 8 K . 

• F u l l y c o m p a t i b l e w i t h a l l a c c e s s o r i e s v i a r e a r e d g e c o n n e c t o r . 
• N o n e e d t o o p e n c o m p u t e r a n d i n v a l i d a t e g u a r a n t e e . 
• W h y s e n d y o u r c o m p u t e r a w a y a n d w a i t w e e k s f o r u p g r a d e . 
• F u l l y c a s e d , t e s t e d a n d g u a r a n t e e d . 

W h y w a i t a n y l o n g e r ? 
O N L Y C 3 9 . 9 5 i n c . V A T a n d p & p 

N O W M A K E Y O U R S P E C T R U M A N D 
Z X 8 1 T A L K ! 

T h e C H E E T A H " S w e e t T a l k e r " j u s t p l u g s i n t o t h e b a c k o f t h e c o m p u t e r u s i n g 
t h e e x i s t i n g p o w e r s u p p l y . B a s e d o n a n a l l o p h o n e s y s t e m y o u c a n e a s i l y 
p r o g r a m a n y w o r d , s e n t e n c e o r p h r a s e . F u l l y c a s e d , t e s t e d , g u a r a n t e e d a n d 
c o m p a t i b l e w i t h a l l a c c e s s o r i e s v ia r e a r e d g e c o n n e c t o r s . C o m p l e t e w i t h 
d e m o n s t r a t i o n c a s s e t t e a n d f u l l i n s t r u c t i o n s . N o m o r e l o n e l y n i g h t s ! 

S i m p l y i n c r e d i b l e a t £29.75 
Also available: 
1 6 K R a m p a c k f o r Z X 8 1 £ 1 9 . 7 5 6 4 K R a m p a c k f o r Z X 8 1 £ 4 4 . 7 5 

Prices include VAT, Postage and Packing. Delivery normally 14 days. Export orders 
at no extra cost. Dealer enquiries welcome. 

Send cheque/PO now to:-

C H E E T A H M A R K E T I N G L I M I T E D 
Dept YS1. 24 Ray Street, London EC1 Tel: 01-833 4909 

P l e a s e q u o t e w h e n o r d e r i n g w h e t h e r S p e c t r u m or Z X o w n e r . , n 
32K Rampack and Swee/ Talker available from larger branches of 

and WHSMITH ^ 
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OCP MASTER TOOLKIT 
T h i s p r o d u c t a l s o uses a n i n t e r r u p t 
m o d e a n d i n so d o i n g i n t r o d u c e s t w o 
n e w r o u t i n e s t o t he e x p e c t e d t o o l k i t 
range : C L O C K a n d A L A R M . A l -
t h o u g h I d o u b t t h a t t h e s e w i l l s h a k e the 
p r o g r a m m i n g w o r l d , w e a l l k n o w h o w 
e a s i l y t i m e flies w h e n d e e p i n t o t he 
la tes t k e y b o a r d c r e a t i o n . T h e l i n e - u p o f 
r o u t i n e s i n Master Tool Kit (MTK) is 
f a i r l y e x t e n s i v e a n d easy t o use. I t has 
p r o g r a m s f o r e i t h e r 1 6 K o r 4 8 K 
m a c h i n e s , o n e e a c h s ide o f t he casse t te . 
L O A D i n g is c a r r i e d o u t w i t h L O A D " 

a n d t o i n v o k e the t o o l k i t press S y m b o l 
S h i f t a n d S p a c e a t t h e s a m e t i m e . T h i s 
w i l l c l ea r the s c r e e n , a n d n o w the 
r o u t i n e s m a y be c a l l e d b y p r e s s i n g a 

s ing le k e y f o l l o w e d b y E n t e r . MTK w i l l 
r e m a i n a c t i v e until y o u k e y B ' ( r e t u r n 
t o B a s i c ) . T h e o n l y c r i t i c i s m I h a v e o f 
the s y s t e m is t h a t t he ' R ' k e y is u s e d f o r 
( s u r p r i s e , s u r p r i s e . . . ) R E N U M B E R ; 
' R ' is a l s o S p e c t r u m ' s R U N k e y a n d 
s h o u l d y o u f o r g e t — i n a m o m e n t o f 
w e a k n e s s — t h a t y o u ' v e n o t r e t u r n e d t o 
B a s i c , * R ' w i l l R E N U M B E R y o u r p r o -
g r a m completely s t a r t i n g at l i n e 10! 
T h i s is b e c a u s e MTK r o u t i n e s are 
c a l l e d i n t h e f o r m : 

R r a n g e , s t a r t . i n c r e m e n l 
B u t i f n o a d d i t i o n a l i n f o r m a t i o n is 
a d d e d t o t h e p r i m e c a l l l e t t e r , t h e n 
d e f a u l t v a l u e s a re a s s u m e d ; i n t h i s case : 
' r ange* — the e n t i r e p r o g r a m ; ' s t a r t ' — 
0 ; a n d ' i n c r e m e n t ' — 10. H a v i n g de -
f a u l t v a l u e s a s s u m e d is u s e f u l o n t he o n e 
h a n d , b u t o n the o t h e r t he re ' s t h e n n o 
o p t i o n t o escape . T h i s o p t i o n o f r a n g e is 
a n i c e f e a t u r e o f MTK a n d o b v i o u s l y 
vital f o r a g o o d R E N U M B E R ; i t ' s a l s o 
v e r y u s e f u l i n s p e c i f y i n g a range o f l i n e s 
i n w h i c h t o F I N D o r S U B S T I T U T E . 

MTK has a nea t f e a t u r e w h e r e S p a c e 
a n d t h e ' K * k e y p r e s s e d t o g e t h e r c h a n g e 
the c u r s o r t o i t s K m o d e a n d w h e r e the 
n e x t k e y p ressed gene ra tes i ts 
a s s o c i a t e d k e y w o r d — s o s a v i n g the 
c o m m o n n e e d t o k e y i n T H E N . . . 
K E Y W O R D f o l l o w e d b y d e l e t e 
T H E N ! R E N U M B E R w i l l o n l y w o r k 
w i t h i n a s e q u e n t i a l b l o c k o f l i n e s a n d t o 
c h a n g e the o r d e r o f b l o c k s , y o u ' l l h a v e 
t o use M O V E . T h i s b r i n g s us t o the o n l y 
a p p a r e n t b u g i n MTK. O n M O V E i n g a 
b l o c k o f l i nes , y o u m a y w a n t t o a l t e r t h e 

G O T O s , G O S U B s a n d so o n , tha t 
r e fe r t o t h i s b l o c k . T h e y w i l l s t i l l h a v e 
t h e o l d n u m b e r s a n d t h e o b v i o u s p l o y is 
t o use t he f a c i l i t y p r o v i d e d — S U B -
S T I T U T E . B u t be w a r n e d , a l t h o u g h 
t h e r o u t i n e w i l l a p p e a r t o w o r k , i n th is 
case i t d o e s n o t . I t w i l l p r o v i d e a s t r i n g , 
a n d n o t a s u b s t i t u t e n u m b e r ! Y o u r p r o -
g r a m w o n ' t r ecogn i se these p s e u d o -
n u m b e r s , s o use F I N D a n d L I S T 
i n s t e a d a n d t h e n m a k e the necessa ry 
c h a n g e s i n d i v i d u a l l y . 

I n a d d i t i o n t o t he m o r e u s u a l l y f o u n d 
R E M K I L L , t o save o n m e m o r y space . 
MTK a l s o o f f e r s t he o p t i o n o f P A C K 
w h i c h w i l l ' p a c k ' m u l t i p l e s t a t e m e n t s 
i n t o s i ng le l i nes . G o i n g ye t o n e stage 
f u r t h e r y o u a l s o h a v e C O M P R E S S 
w h i c h w i l l r e p l a c e e x p l i c i t n u m e r i c c o n -
s tan ts i n a f o r m t h a t t h e c o m p u t e r 
r e c o g n i s e s b u t w h i c h , i n c e r t a i n i ns tan -
ces , c a n save a c o n s i d e r a b l e a m o u n t o f 
m e m o r y space . 

N o t o n l y does MTK h a v e a v e r s a t i l e 
r ange o f t o o l k i t r o u t i n e s , i t a l s o p r o v i d e s 
the f a c i l i t y o f p r o g r a m m a b l e f u n c t i o n 
keys . T e n k e y s ( ' O ' - ^ " ) m a y be user -
d e f i n e d e i t h e r t o s i m p l y p r i n t the spec i -
fied f u n c t i o n ( k e y w o r d s , v a r i a b l e s , t e x t , 
e t c ) o r t o p r i n t and E N T E R — a l -
t o g e t h e r a v e r y d e s i r a b l e f ea tu re . D I S -
P L A Y V A R I A B L E S is a complete 
L I S T i n c l u d i n g a l l e l e m e n t s o f a r r a y s 
( a l l v a r i a b l e s e x c e p t f o r F O R . . . 
N E X T l o o p s a re d i s p l a y e d i n l o w e r 
case , e v e n i f y o u ' v e p r o g r a m m e d t h e m 
in c a p i t a l s ) . MTK does n o t h a v e au to -
l i ne n u m b e r o r a d i s p l a y o f user-
d e f i n e d g r a p h i c s . 

TT-S TIMEDATA 
T h i s t ape f r o m T i m e d a t a n o t o n l y has a 
t o o l k i t ( c a l l e d Gamma) t h a t ' s m u c h 
l i ke the f o r e g o i n g , b u t a l s o f o u r o t h e r 
u t i l i t y p r o g r a m s — h i g h r e s o l u t i o n 
sc reen d r a w i n g , u s e r - d e f i n e d g r a p h i c s 
c r e a t o r , a t ape h e a d e r a n a l y s e r , a n d a 
m a c h i n e c o d e m e m o r y tes t p r o g r a m . 
W i t h t h i s , y o u c e r t a i n l y ge t y o u r m o n -
e y ' s w o r t h ! 

T h e t o o l k i t p r o g r a m c o m e s first a n d 
y o u l o a d i t b y k e y i n g L O A D " T h i s 
a u t o - R U N s a n d i m m e d i a t e l y sets t w o 
g e n e r a l s a f e g u a r d s — N E W is i n h i b i t e d 
so y o u c a n n o l o n g e r a c c i d e n t a l l y e rase 
y o u r p r o g r a m and i t ' s i m p o s s i b l e t o 
o v e r w r i t e a n e x i s t i n g p r o g r a m l i n e . 
T h u s y o u h a v e a n e x c e l l e n t l i n e e d i t o r ; 
t y p e i n t he l i ne y o u w i s h t o E D I T , p ress 
a n y k e y w o r d k e y a n d the l i n e is d i s -
p l a y e d a t the b o t t o m o f the sc reen . I f 
r e q u i r e d , i t m a y be d e l e t e d b y c i t h e r 
D E L E T E o r b y t y p i n g i n t h e l i ne n u m -
ber a n d k e y i n g E n t e r . 

O n c e y o u ' v e i n v o k e d the t o o l k i t b y 
h i t t i n g t h e ' 0 ' k e y w i t h t he S y m b o l S h i f t 
k e y p ressed , r o u t i n e s a re a l l s i ng le k e y 
e n t r i e s . A U T O l i ne n u m b e r a n d 
D E L E T E n e e d n o c o m m e n t . F R E E 
n o t o n l y d i s p l a y s the f ree m e m o r y a v a i l -
a b l e , p r o g r a m a n d v a r i a b l e space b u t 
a l s o t he c u r r e n t v a l u e s o f t h e s y s t e m 
v a r i a b l e s ; i t a l s o s h o w s the c u r r e n t user -
d e f i n e d g r a p h i c s c h a r a c t e r s . H E L P d i s -
p l a y s the t o o l k i t r o u t i n e s a n d t h e i r 
a s s o c i a t e d k e y s ; F I N D w i l l h u n t o u t 
o c c u r r e n c e s o f a s p e c i f i e d s t r i n g s ta r t -
i n g i ts s e a r c h f r o m a s p e c i f i e d l i ne n u m -
ber ( d e f a u l t i n g t o l i n e 0 i f n o s ta r t is 
g i v e n ) . 

O n l y t he l i ne n u m b e r s are d i s p l a y e d 
— n o p r o g r a m l i nes a re L I S T e d . 
R E N U M B E R w i l l o n l y w o r k w i t h i n a 

s e q u e n t i a l b l o c k o f l i nes ( r e n u m b e r i n g 
a l l G O T O s . G O S U B s , e t c ) . M O V E is 
s u p e r i o r t o o t h e r v e r s i o n s i n t ha t i t a l s o 
r e n u m b e r s a l l references t o t he n e w 
b l o c k o f l i nes ( p r o v i d i n g t h e y ' r e no t i n 
the f o r m o f G O T O 3 3 0 + R ) . I n f ac t 
M O V E is so g o o d o n e w o n d e r s w h y 
Gamma has go t b o t h R E N U M B E R 
a n d M O V E ! B o t h c o m m a n d s are ' i n -
t e l l i g e n t ' i n tha t t h e y ' l l c l ose u p the 
s p e c i f i e d l i n e i n c r e m e n t , e v e n w h e r e 
y o u ' v e n o t a l l o w e d s u f f i c i e n t space ! I t ' s 
a l s o p o s s i b l e t o h a v e l i nes g o i n g u p t o 
l i ne 1 6 0 0 0 ( n o r m a l m a x i m u m i s 9 9 9 9 ) . 
T h e first t w o d i g i t s o f these e x t e n d e d 
l i nes are r e p l a c e d b y a n o n - n u m e r i c 
c h a r a c t e r a n d t h e y c a n ' t be e d i t e d 
( a l t h o u g h t h e y c a n be R E N U M B E R e d 
o r M O V E d ) . R e f e r e n c e s t o these l ines 
e l s e w h e r e w i l l have t o be c h a n g e d f o r 
t he p r o g r a m t o f u n c t i o n c o r r e c t l y — f o r 
i n s t a n c e , G O T O < 3 5 0 b e c o m c s 
1 2 3 5 0 . 

T h e k e y w o r d , V A R I A B L E S , L I S T s 
v a r i a b l e s b u t a r r a y s a re o n l y s h o w n b y 
t h e i r d i m e n s i o n s . F / N is p u t aga ins t 
v a r i a b l e s u s e d i n F O R . . . N E X T l oops 
t o g e t h e r w i t h the l i ne n u m b e r o f the 
F O R s t a t e m e n t . T R A C E is a n in te res t -
i ng v a r i a n t i n t h a t n o t o n l y c a n y o u 
se lec t t h e d e l a y ( f r o m s i n g l e - s t e p u p t o 
a b o u t five s e c o n d s ) b u t i n a d d i t i o n t o 
d i s p l a y i n g t h e c u r r e n t l i ne n u m b e r , i t ' l l 
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a l s o s h o w t h e c u r r e n t v a l u e s o f s p e c i f i e d e i t h e r 1 6 K o r 4 8 K S p e c t r u m s , w i t h o r y o u t o c o p y these p r o g r a m s o n t o a 
v a r i a b l e s . w i t h o u t I n t e r f a c e I a n d M i c r o d r i v e s . M i c r o d r i v e w a f e r . 

A l l the TT-S p r o g r a m s w i l l r u n o n R o u t i n e s a r c e v e n p r o v i d e d t h a t e n a b l e 

DK'TRONICS ZXED 
T h i s t o o l k i t has b e e n o n t he m a r k e t f o r a 
l o n g t i m e ( i n c o m p u t e r p r o g r a m t e r m s ) 
a n d i t ' s o n e I ' v e u s e d e x t e n s i v e l y o v e r 
the las t t w o y e a r s . T h e s e d a y s , c o m i n g 
w i t h a d d i t i o n a l o p t i o n s , ZXED is s t i l l 
easy t o use a n d r e a s o n a b l y f o o l p r o o f . 
O n L O A D i n g , i t a u t o m a t i c a l l y r e l o -
ca tes i n m e m o r y t o su i t e i t h e r 1 6 K o r 
4 8 K S p e c c y . I t has a s h o r t B a s i c c a l l 
r o u t i n e s t a r t i n g at l i ne 9 9 0 0 a n d t h e 
t o o l k i t f u n c t i o n s a re i n v o k e d b y G O T O 
9 9 0 0 . 1 h a v e t h e f o l l o w i n g t w o l i n e s at 
the b e g i n n i n g o f m y p r o g r a m s : 

1 G O T O 1 0 0 
2 GO TO 9900 

W h e r e l i ne 1 0 0 is t h e t r u e s ta r t o f m y 
p r o g r a m . O n c e c a l l e d , t h e d i s p l a y w i l l 
s h o w a f l a s h i n g ' T ' c u r s o r i n the b o t t o m 
le f t c o r n e r o f t he s c r e e n — a l l t o o l k i t 
r o u t i n e s a re n o w o b t a i n e d b y a s ing le 
k e y o p e r a t i o n . H — H E L P w i l l d i s p l a y 
t h e r o u t i n e s a n d t h e i r c a l l l e t t e rs . 

ZXED is v e r y ' u se r f r i e n d l y ' . . . c a l l 
R — R E N U M B E R a n d y o u w i l l be 
a s k e d ' f r o m l ine* . . . f o l l o w e d b y ' t o 
l i n e ' . . . ' n e w base ' . . . a n d f i n a l l y 
' i n c r e m e n t ' ; t h e r e ' s n o n e e d t o r e fe r t o 
the m a n u a l he re ! Y o u d o n ' t e v e n h a v e t o 
g i v e a c t u a l l i ne n u m b e r s , p r o v i d i n g o f 
c o u r s e t h a t the p o r t i o n y o u w i s h t o 
R E N U M B E R fa l l s w i t h i n t he l i ne 
n u m b e r s y o u h a v e s p e c i f i e d . T h e r e are 
a f e w p o i n t s t o w a t c h o u t f o r : 1,) w h e n 
y o u M E R G E your p r o g r a m w i t h t he 
p r e v i o u s l y L O A D e d t o o l k i t , y o u m u s t 
not h a v e a n y l i nes i n t he range 9 9 0 0 t o 
9 9 1 6 — ZXED\ B a s i c c a l l r o u t i n e ; 2 . ) 
i f y o u w i s h t o A P P E N D — t o a d d 
f u r t h e r c o m m a n d s o r t e x t t o a n e x i s t i n g 
l i n e ( s ) — y o u must r e m e m b e r t o s ta r t 
w i t h a c o l o n ; a n d 3 . ) S E Q U E N C E 
( A u t o l i n e n u m b e r ) w i l l n o t d i f f e r e n -
t i a t e b e t w e e n a n u n u s e d l i n e n u m b e r 
a n d o n e a l r e a d y ass igned . 

R E N U M B E R w i l l o n l y r e n u m b e r 
s e q u e n t i a l l y w i t h i n a s p e c i f i e d b l o c k o f 
l i nes ; i n o t h e r w o r d s , i f y o u h a v e b l o c k s 
o f l i nes s t a r t i n g at 1 0 0 , 5 0 0 a n d 1 0 0 0 , 
y o u c a n R E N U M B E R t h e b l o c k a t l i ne 
1 0 0 a n y w h e r e up to the s ta r t o f t h e n e x t 
b l o c k ( a n y w h e r e b e t w e e n o n e a n d 

5 0 0 ) . I f y o u r n e w b l o c k o f l i nes o v e r -
w r i t e s e x i s t i n g l i n e s ( a t say l i ne 5 0 0 ) 
t h e n ZXED w i l l not i m p l e m e n t y o u r 
c o m m a n d a n d w i l l p r i n t an a p p r o p r i a t e 
e r r o r message . 

O n c o m p l e t i o n o f a s u c c e s s f u l R E -
N U M B E R , a i l G O T O s , G O S U B s , 
R E S T O R E S , L I S T s , L L I S T s . R U N s . 
S A V E s a n d l i ne re fe rences a rc re-
n u m b e r e d w i t h t h e e x c e p t i o n o f c o m -
p u t e d G O T O s , G O S U B s , e t c , ( f o r 
e x a m p l e G O T O 3 3 0 + R ) b u t ZXED 
w i l l L I S T these f o r y o u r i n s p e c t i o n . I f 
y o u d o w i s h t o m o v e a n e n t i r e b l o c k o f 
l ines t o e l s e w h e r e w i t h i n t he p r o g r a m , 
t h e n M O V E w i l l d o t h i s . B u t y o u m u s t 
m a k e a n o t e o f a l l r e f e rences t o l i ne 
n u m b e r s c a l l i n g i n t o t h i s b l o c k f r o m 
e l s e w h e r e i n t h e p r o g r a m a n d a l t e r t h e m 
i n d i v i d u a l l y . T o h e l p y o u d o t h i s y o u 
c a n use F I N D . ZXED's F I N D is 
p r o b a b l y o n e o f t he bes t I ' v e c o m e 
ac ross a n d o n c a l l i n g i t , y o u are asked t o 
en te r t he s e a r c h s t r i n g ( k e y w o r d s , 
v a r i a b l e s o r t e x t ) . H a v i n g d o n e so , a l l 
l i nes w i t h t h i s s e a r c h s t r i n g w i l l b e 
L I S T e d t o the sc reen . 

ZXED a l s o g i ves t h e o p t i o n o f a 
r e d u c e d p a c k a g e o f r o u t i n e s ( o n the 
o t h e r s ide o f t h e t a p e ) w h i c h t a k e u p less 
m e m o r y ; he re t h e o p t i o n s a re r e d u c e d 
t o B Y T E S ( F r e e M e m o r y ) , D E L E T E , 
R E N U M B E R a n d S E Q U E N C E . 
T h i s f a c i l i t y c a n be u s e f u l i f y o u have a 
l o n g p r o g r a m w h i c h needs s o m e t i d y i n g 
up ! 
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NECTARINE 
SUPER TOOLKIT 
T h i s is q u i t e a n e w c o m e r t o t he m a r k e t 
a n d uses a n i n t e r r u p t m o d e o f o p e r a -
t i o n . I n t h e o r y , t h e r e f o r e , a r o u t i n e 
u s i n g t h i s m o d e c a n be i n s e r t e d a n d pe r -
f o r m e d b e t w e e n the c o m p u t e r ' s r e g u l a r 
c y c l e o f o p e r a t i o n s . O f c o u r s e , t he c o m -
p u t e r has t o d i s p l a y a sc reen p i c t u r e , 
a n d i t a l s o has t o w o r k o u t t he c o m p u t a -
t i ons tha t y o u ' v e set w i t h i n y o u r p r o -
g r a m ; i t c a n ' t d o t hese s i m u l t a n e o u s l y 
a n d so i t c a r r i e s o u t t h e v a r i o u s m a n -

o e u v r e s i n s t r i c t c y c l i c o r d e r . I n t e r r u p t -
i n g t h i s o r d e r a n d p e r f o r m i n g a n o t h e r 
o p e r a t i o n c a n be h i g h l y b e n e f i c i a l i n 
c e r t a i n c i r c u m s t a n c e s , a l t h o u g h w i t h 
t h i s t o o l k i t I ' m n o t so sure . 

N e c t a r i n e goes t o s o m e p a i n s t o t e l l 
t he use r n o t t o use Super Toolkit w i t h 
I n t e r f a c e 1 c o n n e c t e d ( i e . M i c r o d r i v e s ) 
o r w i t h a m a c h i n e c o d e p r o g r a m u s i n g 
i n t e r r u p t s ; d e s p i t e t h a t , a n e w v e r s i o n 
w i l l b e a v a i l a b l e s o o n o n M i c r o d r i v e 
c a r t r i d g e . T h e i n t r o d u c t i o n i n t he in -
s t r u c t i o n m a n u a l says " a l l i n a l l these 
f e a t u r e s ( t h e t o o l k i t r o u t i n e s ) a d d u p t o 
m a k e Super Toolkit t he m o s t use fu l , 
p o w e r f u l a n d use r f r i e n d l y su i te o f u t i l -
i t y p r o g r a m s a v a i l a b l e t o S p e c t r u m 
B a s i c p r o g r a m m e r s " . I ' l l le t y o u m a k e 
u p y o u r o w n m i n d s o n t h a t o n e . . . j u s t 
d o n ' t w r i t e i n i f y o u d i s a g r e e w i t h i t . 

T h e t a p e p r o v i d e s v e r s i o n s f o r b o t h 
t h e I 6 K a n d 4 8 K S p e c t r u m s , p l u s 
t h e r e ' s a d e m o n s t r a t i o n p r o g r a m . 
T h a t ' s s e n s i b l y p l a c e d after t he t w o 
t o o l k i t p r o g r a m s , o b v i a t i n g the need t o 
g r i n d t h r o u g h i t e a c h t i m e y o u w a n t t o 
L O A D y o u r t o o l k i t . I f y o u ' v e k e y e d in 
L O A D " " ( f o r t he d e m o ) , d o n ' t get 
w o r r i e d i f y o u r S p e c t r u m a p p e a r s i ne r t 
— i t ' s m e r e l y i g n o r i n g t he first t w o 
m a c h i n e c o d e p r o g r a m s o n t h e t a p e . 

T o L O A D Super Toolkit ( 4 8 K ve r -
s i o n ) t y p e ' C L E A R 6 2 8 3 8 : L O A D 

" 4 8 " C O D E ' a n d h a v i n g go t a success-
f u l L O A D , e n t e r ' R A N D O M I S E 
U S R 6 2 8 3 9 ' t o a c t i v a t e t he r o u t i n e s . 
Y o u c a n t h e n L O A D o r e n t e r y o u r p r o -
g r a m . T o c a l l t h e c o m m a n d s , s i m p l y 
press E n t e r a n d t he r e l e v a n t k e y ( f o r 
e x a m p l e . E n t e r a n d t he ' M * f o r the 
M E M O R Y M A P ) . I f y o u h a v e R U N 
y o u r p r o g r a m , first e n t e r P R I N T . R E M 
o r C L S t o e n a b l e t h e t o o l k i t . 

T h e r o u t i n e s t h e m s e l v e s a re s o m e -
w h a t l i m i t e d i n o p e r a t i o n : R E N U M -
B E R w i l l only r e n u m b e r the c o m p l e t e 
p r o g r a m ; y o u c a n c h o o s e the ' s t a r t l ine* 
a n d ' s t e p ' b u t n o t a finish l i ne ! T h e 
m a n u a l says " i t l o o k s nea te r a n d is 
eas ie r t o d e b u g i f the l i nes a re a l l n u m -
b e r e d i n e q u a l s t e p s " . I suppose i t does 
l o o k nea t b u t I p re fe r t o k e e p m y p r o -
g r a m s s t r u c t u r e d ( l o o s e l y ) i n b l o c k s — 
fo r i n s t a n c e , a l l i n i t i a l i s a t i o n , D I M s , 
e t c , s t a r t i n g f r o m l i ne 1 0 0 ; i m p o r t a n t 
G O S U B s f r o m l i ne 5 0 0 ; the m a i n p r o -
g r a m s t a r t i n g f r o m l i ne 1 0 0 0 ; a n d 
D A T A f r o m l i ne 8 0 0 0 . T h e n I always 
k n o w w h e r e t o l ook f o r spec i f ic rou t ines , 
w h e r e a s here o n e use o f E n t e r a n d the 
' R ' k e y a n d I ' d be l os t . 

Super Toolkit d o e s n o t r e n u m b e r 
c o m p u t e d l i nes ( G O T O 3 3 0 + R , e t c ) 
w h i c h is f a i r e n o u g h as n e i t h e r d o a n y o f 
the o t h e r s . B u t i t does not t e l l y o u i f o r 
w h e r e a n y s u c h l i nes m a y be. B L O C K 
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D E L E T E func t i ons c o r r e c t l y bu t is a 
t r i f l e s low. T h e r e ' s no F I N D but there 
is R E P L A C E K E Y W O R D , w h i c h 
on l y w o r k s on k e y w o r d s ( P R I N T , 
R E M , L I S T , a n d so on ) . Y o u ' r e asked 
fo r the C O D E o f the o l d k e y w o r d and 
the C O D E fo r the new — and th is y o u 
w i l l have t o look up i n y o u r S p e c t r u m 

m a n u a l (pages 1 8 3 - 1 8 8 ) . A l t h o u g h th is 
w o r k s w e l l , the rou t i ne seems a l i t t l e 
l im i t ed . T h e o n l y use fo r it tha t c o m e s t o 
m i n d is tha t suggested in the ins t ruc -
t ions - P R I N T t o L P R I N T ! 

T h e r e appears t o be a b u g in the L I S T 
V A R I A B L E S rou t i ne ; a l t hough it p ro -
duced a screen d i s p l a y , the k e y b o a r d 

a l w a y s l o c k e d - u p af ter i ts use. T h a t 
means the p o w e r supp l y has t o be 
sw i t ched o f f and back on aga in , t o 
rega in c o n t r o l ( w i t h the subsequent re-
L O A D i n g o f b o t h the t o o l k i t a n d the 
p r o g r a m ) . T h e V A R I A B L E L I S T ind i -
cates an a r ray w i t h t w o bracke ts but 
doesn ' t g ive the d imens ions . 

STAR DREAMS 
ZX TOOL KIT 
T h i s package, t h o u g h no t so w e l l pub-
l i c ised as ZXED, has been ava i l ab le f o r 
near ly as l o n g and has been upgraded 
s l igh t l y t o i nc l ude a S E A R C H and 
L I S T rou t i ne and l i m i t e d M i c r o d r i v e 
i n f o r m a t i o n ( b y ca l l i ng M E M O R Y 

M A P ) . T w o vers ions are p r o v i d e d ( o n 
e i ther s ide o f the t a p e ) , o n e each fo r I 6 K . 
a n d 4 8 K mach ines . O p e r a t i o n is 
s l i gh t l y m o r e f i d d l y t h a n w i t h ZXED, 
F o r ins tance , t o ca l l the R E N U M B E R 
rou t i ne , y o u have t o k e y i n 
R A N D O M I S E F N r ( s ta r t l i ne , f i n i sh 
l ine , new star t l i ne , s tep) i n c l u d i n g the 
b racke ts and c o m m a s . A l l G O T O s , 
G O S U B s a n d so o n are r e n u m b e r e d 
( w i t h the e x c e p t i o n o f c o m p u t e d l ine 
n u m b e r s ) and these mus t be a l te red ( i f 
necessary ) i n d i v i d u a l l y . T o he lp the 
p r o g r a m m e r these are d i s p l a y e d ' f l ash -
ing ' w i t h i n the L I S T i n g . I f y o u w i s h t o 
R E N U M B E R ou ts ide a sequen t i a l 
b lock then, as in ZXED, y o u have t o use 
M O V E . H o w e v e r , w i t h th is t o o l k i t , 
w h i l e the l ines are M O V E d t o a new 
pos i t i on i n the p r o g r a m L I S T i n g , the i r 
o r i g i n a l l ine numbers are re ta ined. T h i s 
enables y o u t o use R E N U M B E R on 
these l ines ( t o pu t t h e m i n the i r right 
sequence) , w h i c h w i l l t hen a l te r a l l the 
re levan t ca l l s t o th is b l o c k a n y w h e r e in 
the p r o g r a m — c leve r s t u f f 

O n a l l ca l l s tha t i nvo l ve d i s p l a y i n g a 
resul t ( S E A R C H and L I S T , 
M E M O R Y M A P . V A R I A B L E S 
D U M P , a n d so o n ) y o u must spec i fy 
the o u t p u t dev ice . S a d l y , S E A R C H 
a n d L I S T o n l y d i sp lays l i ne numbers o f 
the o c c u r r e n c e and does not L I S T the 
f u l l l ines. M E M O R Y M A P gives a fa i r 
b i t o f i n f o r m a t i o n , i n c l u d i n g the size o f 
the p r o g r a m a n d by tes f ree, and dis-
p lays the user -de f ined charac te rs . T h e 
T R A C E rou t i ne d i sp l ays the cu r ren t 
l i ne n u m b e r o f a R U N n i n g p r o g r a m at 
the t o p right o f the screen a n d the speed 
o f p r o g r a m ope ra t i on is se lec tab le f r o m 
n o r m a l d o w n to ve ry s l ow . T h e V A R I -
A B L E S D U M P is use fu l bu t fa i l s t o l ist 
i n d i v i d u a l e lements o f a r rays , g i v i n g 
o n l y the lengths o f s t r i ng va r iab les . 

U n u s u a l l y , Star Dreams has a lso in-
c l uded a H E X D U M P s ta r t ing at a 
spec i f ied m e m o r y l oca t i on . T h o s e w i t h 
a l i t t l e t i m e t o spare w h o are in teres ted 
i n wha t goes o n ins ide the S p e c t r u m w i l l 
f i n d th is f a c i l i t y p rov ides good 
read ing . Q s 

The Key to Spectrum Machine Code Success. 
Plcturesaue s MACHINE CODE SYSTEM IS used and r e c o m m e n d e d by professional so f tware wr i ters, ye t t h e excellent 

documentation and the friendly, easy-to-use programs have been highly recommended for beginners. 
You willonrybuyone Machine Code System,so buy the best,the one the professionals use. 
NEW IMPROVED PROGRAMS — MICRODRIVE COMPATIBLE 

ASSEMBLER 
c o m p l e t e l y se l f - con ta ined 
w i t h i ts o w n l ine ed i to r , g i v i ng 
an e a s y - t o r e a d 40 c o l u m n 
t a b u l a t e d l is t ing. A u t o l ine 
n u m b e r i n g , l ine r e n u m b e r i n g 
a n d a u t o t a b u l a t i o n make th i s 
o n e o f t h e fas tes t and easiest 
Assemblers t o use. 5-
charac te r label names. 
Decimal, Hex o r ASCII 
cons tan ts SAVE / L O A D / 
VERIFY b o t h t h e l i s t ing a n d 
Mach ine c o d e t o casset te/ 
M I C R O D R I V E / N E T W O R K 
Assemble f r o m casset te o r 

M ic rod r i ve i n t o m e m o r y f o r ve ry 
large p rograms, c u s t o m i s e t o m o s t Cen t ron i cs 

p r i n t e r in ter faces, o r R S 2 3 2 ( w i t h i n t e r f a c e 1) f o r 8 0 c o l u m n 
p r i n t o u t , FAST ASSEMBLY — 1k o f c o d e in 7 seconds. 
Assembler Directives:— ORG. END, DEFB, DEFW, D E F M , EOU, 
DEFL (Mic rodr i ve and Cent ron ics fac i l i t ies p A r A 
on l y o p e r a t e w i t h 48K machines.) V Q 

INCL VAT & P&P 

MONITOR 
The ideal t o o l t o he lp t h e 
b e g i n n e r g e t s ta r ted , ye t i t 
con ta i ns all t h e c o m m a n d s f o r 
t h e e x p e r i e n c e d p r o g r a m m e r 
t o r u n a n d d e - b u g m a c h i n e 
c o d e p rograms, inspect and 
a l te r m e m o r y c o n t e n t s in 
Hex o r ASCII B reakpo in ts and 
fu l l Register display. NOW 
WITH S INGLE STEPPING 
t h r o u g h RAM o r ROM 
Disassemble any pa r t o f 
m e m o r y , RAM or ROM. Dec-

I Hex-Dec n u m b e r c o n v e r t e r 
P r i n te r o u t p u t t o ZX 

p r i n t e r o r via RS232 ( w i t h 
I n t e r f ace i> o r cus tom ise t o 

m o s t Cen t ron i cs p r i n t e r in ter faces. General m e m o r y 
m a n a g e m e n t c o m m a n d s i nc lude Hex d u m p , inser t 
Delete, Fill a n d Move. Can res ide in m e m o r y w i t n t h e 
Assembler (48K mach ines on ly ) t o g i ve a c o m p l e t e 
Mach ine Code p r o g r a m m i n g system, g ^ 5 0 

Program luPPHMon cassette wrttt option t o Save on to MH-roOrw ic j r tndoe no! u w x i M i I N C L V A T & P & P 

Existing owner* can ooiiHn me new urograms bv returning me cassette only to Pitturesaue along witti a cneque PO for 
H so per program line V A T t PjPi N E W cassettes wffl Be suppling By return of post 

Avai lable f r o m t h e SPECTRUM cha in o f s tores, b ranches o f John Menzies a n d all g o o d c o m p u t e r 
shops, o r by ma i l o r d e r by send ing c h e q u e / P O to : 

PICTURESQUE, 6 Corkscrew Hill, West W ickham, Kent , BRd 9BB Send SAE f o r deta i ls . 0 
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mm ADDING ZIP PART FOUR WM 

ZIP TO THE 
If you're looking for further proof that S i m o n Goodwin 's 

ZIP compiler is nothing short of miraculous, 
type in his example program and give it the treatment. 

ZIP d o e s n o t a l l o w s t r i n g h a n d l i n g , 
w h i c h m a k e s i t a l i t t l e d i f f i c u l t t o h a n d l e 
t e x t e n t r y . T h e I N K E Y S s u b r o u t i n e 
p r o v i d e d w i t h i n t h i s a r t i c l e is s u i t a b l e 
f o r r e a d i n g ' H i g h S c o r e ' n a m e s a n d 
o t h e r s i m p l e t e x t — G O S U B 4 5 0 0 has 
the s a m e e f f e c t as t h e Bas i c l i ne : 

LET k = CODE WKEYJ 
A s y o u m i g h t e x p e c t , k is set to z e r o i f n o 
k e y is dep ressed . Y o u c a n use t h i s 
r o u t i n e to s to re s t r i ngs o f t e x t i n n u m e r i c 
a r rays . I f y o u a re w r i t i n g a g a m e , i t ' s 
u n l i k e l y t h a t t h e I N K E Y S f u n c t i o n 
w o u l d have b e e n u s e f u l a n y w a y s i nce i t 
c a n n o t d e t e c t cases w h e n m o r e t h a n o n e 
k e y is dep ressed . T h e Star Base p r o -
g r a m s h o w s h o w m u l t i p l e k e y presses 
c a n b e d e t e c t e d a n d a l s o c o n t a i n s s h o r t 
r o u t i n e s t o s i m u l a t e t h e B E E P state-
m e n t a n d t he R N D f u n c t i o n . 

S P E E D I N G U P Y O U R R O M 
O n e o f the m a i n w e a k n e s s e s o f ZIP is 
t h a t i t c o m p i l e s s l o w l y . I n o u r e x p e r i -
m e n t s w e f o u n d a s i ng le c h a n g e w h i c h 
b r o u g h t a b o u t a r e m a r k a b l e i n c r e a s e i n 
speed. A f t e r a n e x t r a l i n e w a s a d d e d . 
Pass 1 w a s m o r e t h a n t w i c e as fas t a n d 
Pass 2 w a s a c c e l e r a t e d b y a b o u t 4 0 p e r 
cen t . T h e l i ne : 

5047 LET t = l : LET 1=1: LET | = t : 
LET i = t LET f =1: LET p e = t 
LET l = t : LET » 2 = t 

W a s the o n l y c h a n g e n e e d e d t o p r o d u c e 
t h i s speed -up ! 

T o u n d e r s t a n d the w a y l i ne 5 0 4 7 
w o r k s , y o u n e e d t o go b a c k t o the 
' r e a s o n s f o r u s i n g a c o m p i l e r ' w h i c h w e 
l i s t ed i n P a r t O n e o f t h i s ser ies . C o m -
p i l e d p r o g r a m s are fas te r t h a n t h e i r 
i n t e r p r e t e d e q u i v a l e n t s , p a r t l y b e c a u s e 
the c o m p u t e r d o e s n o t h a v e t o s e a r c h f o r 
l i nes , v a r i a b l e s a n d e r r o r s o n c e a p r o -
g r a m has b e e n c o m p i l e d . 

W h e n y o u r a n t h e o r i g i n a l v e r s i o n o f 
ZIP, Z X B a s i c b u i l t a t a b l e o f v a r i a b l e 
n a m e s a n d v a l u e s i n t h e o r d e r t h e y w e r e 
e n c o u n t e r e d i n t he p r o g r a m . T o m a k e 

t h e l i s t i n g e a s y t o r e a d , ZIP uses l o t s o f 
' m a n i f e s t c o n s t a n t s ' — n a m e s i n s t e a d 
o f n u m b e r s — a n d c o n s e q u e n t l y t he 
v a r i a b l e t a b l e ge ts filled u p w i t h e n t r i e s 
l i ke ' C A P I T A L A * , ' E N T E R ' , 
' I N D E X ' , a n d s o o n . Z X B a s i c has to 
w a d e t h r o u g h a l l o f these e n t r i e s b e f o r e 
i t finds t h e ' w o r k i n g v a r i a b l e s ' used 
l a te r o n . L i n e 5 0 4 7 m a k e s su re t h a t t he 
m o s t c o m m o n l y - u s e d v a r i a b l e n a m e s 
are a t t h e s t a r t o f t he tab le . 

T h i s c h a n g e r e d u c e s the t i m e spen t 
s e a r c h i n g t h e v a r i a b l e t a b l e b y so m u c h 
t h a t i t d r a m a t i c a l l y i n c r e a s e s t he speed 
o f Z X B a s i c . T h e t i p is j u s t as v a l i d i n 
o t h e r Z X B a s i c p r o g r a m s , t h o u g h i t w i l l 
n o t y i e l d m u c h a d v a n t a g e i n p r o g r a m s 
w h i c h use f e w v a r i a b l e s . 

I T S I N T H E S T A R S 
T h e p r o g r a m , Star Base w a s w r i t t e n t o 
s h o w the p o w e r o f t he ZIP c o m p i l e r . 
Star Base i s a g r a p h i c s g a m e w i t h s o u n d 
e f fec ts : y o u find y o u r s e l f i n t h e space-
s t a t i o n a t t h e c e n t r e o f t h e s c r e e n w i t h 
g r e e n m e a n i e s t u m b l i n g t o w a r d s y o u 
f r o m a l l d i r e c t i o n s . A r m e d o n l y w i t h a 
S u p e r S u b - M e s o n W a r p L a s e r ( a n d a 
l i m i t e d s u p p l y o f S u b - M e s o n s ) y o u 
m u s t r e p e l t he a l i e n h o r d e s i n t h e u s u a l 
m a n n e r . Y o u c a n s w i v e l the laser to 
p o i n t i n a n y d i r e c t i o n , b u t y o u m u s t be 
q u i c k — the l o n g e r y o u p l a y , t he f as te r 
the g a m e gets a n d the m o r e a l i ens a t t a c k 
at o n c e . 

4 4 9 5 REM * * * * I N K E Y * r o u t 
1 n e 
4SOO L E T k = I N 2 5 4 
4 5 0 5 L E T k = k — I N T < k / 3 2 > * 3 
2 
4 5 1 O I F k—31 THEN POKE 2 3 
5 6 0 , 0 
4 5 2 0 L E T k = P E E K 2 3 5 6 0 i RE 
TURN 

T h e r o u t i n e t o r e c r e a t e a Z i p p a b l t 
I N K E Y S . T o u s e I t , t y p e Q O S U B 4 5 0 0 , a n d 
t h e n t h e c o d e o f t h e l e s t k e y p r e s s e d w i l l 
b e h e l d I n t h e v a r i a b l e ' k ' o n r e t u r n f r o m 
t h e s u b r o u t i n e . 

A s i t s t ands Star Base i s a s i m p l e b u t 
a d d i c t i v e g a m e — i t w o u l d be easy t o 
e n h a n c e i t b y a d d i n g u s e r - d e f i n e d 
g r a p h i c s , o r b i t i n g a l i ens . ' H i g h Score* 
t a b l e s a n d s o on . T h e l i s t i n g o n l y 
o c c u p i e s a b o u t a t h i r d o f the m e m o r y 
a v a i l a b l e to ZIP, so t h e r e ' s p l e n t y oif 
r o o m f o r e x t r a f e a t u r e s s h o u l d y o u 
fee l e n t h u s i a s t i c . 

Rese t y o u r c o m p u t e r b e f o r e t y p i n g i n 
t he p r o g r a m as l i s ted . R U N i t u s i n g 
t he n o r m a l B a s i c i n t e r p r e t e r , t o ensu re 
t h a t y o u ' v e m a d e n o c o p y i n g m i s t a k e s . 
I n B a s i c t h e e a m e is v e r y s t o w , es-
p e c i a l l y a t t h e h i g h e r l eve l s w h e n u p to 
five a l i e n s c a n a t t a c k y o u at once . T h e 
p r o g r a m s ta r t s b y a s k i n g y o u t o e n t e r a 
s p e e d f a c t o r — e v e n z e r o , the h ighes t 
speed , is p r e t t y s l o t h f u l i n Bas i c . ZIP is 
c l e a r l y c a l l e d f o r . 

T h e n e x t s tep is t o save t he Star Base 
p r o g r a m o n casse t te o r M i c r o d r i v e . 
L o a d ZIP a n d i ts l i b r a r y , t h e n use the 
M E R G E c o m m a n d t o a d d the Star 
Base p r o g r a m . S t a r t ZIP b y t y p i n g G O 
T O 5 0 3 5 , t h e n w a i t as t he g a m e is c o m -
p i l ed . Z I P r u n s s l o w l y — i t t akes a b o u t 
h a l f an h o u r to c o m p i l e t he g a m e — b u t 
t he resu l t s are i m p r e s s i v e . Y o u c a n save 
t he c o m p i l e d c o d e s e p a r a t e l y a n d r u n i t 
l a t e r w i t h a s i m p l e U S R c a l l . 

L I N E BY L I N E 
M o s t o f the Star Base p r o g r a m is q u i t e 
s t r a i g h t f o r w a r d . L i n e s 1 0 to 1 2 1 0 
i n i t i a l i s e the g a m e , a n d t h e l o o p be-
t w e e n l i nes 2 0 0 0 a n d 2 1 0 0 c a l l s a g r o u p 
o f s u b s e q u e n t s u b r o u t i n e s w h i c h han -
d l e t h e g r a p h i c s a n d s o u n d . 

T h e s u b r o u t i n e f r o m l i nes 3 0 0 0 to 
3 0 4 0 reads the c o n t r o l k e y s . I t ' s c o m -
p a t i b l e w i t h the S i n c l a i r R e s e a r c h j o y s -
t i c k i n t e r f a c e , a n d is u s e d i n p r e f e r e n c e 
t o the I N K E Y S s u b r o u t i n e because i t 
c a n d e t e c t cases w h e n m o r e t h a n one 
k e y is p r e s s e d — a l l o w i n g y o u t o t u m 
a n d fire at the s a m e t i m e , f o r 
e x a m p l e . 

T h e p o s i t i o n o f e a c h a l i e n , a n d the 
d i r e c t i o n i n w h i c h i t is m o v i n g , is s t o r e d 
i n t h e a r r a y s P Q a n d D ( ) . T h e s u l > 
r o u t i n e f r o m l i n e 3 4 0 0 o n w a r d s c o n -
ve r t s t h i s ' v e c t o r ' i n f o r m a t i o n i n t o 
v e r t i c a l a n d h o r i z o n t a l c o - o r d i n a t e s , 
m a k i n g i t e a s y t o a d d e x t r a d i r e c t i o n s . 
T h e v a l u e s z e r o t o s e v e n i n D O repre -
sent a ring o f d i r e c t i o n s a r o u n d t h e base, 
at 4 5 d e g r e e i n t e r v a l s . 

T h e c u r r e n t n u m b e r o f s i m u l t a n e o u s 
a t t a c k e r s is s t o r e d i n N . M a k e the 
a r r a y s b i g g e r a n d a l t e r t h e tes t i n l i ne 
3 8 0 0 i f y o u t h i n k y o u c a n h a n d l e m o r e 
t h a n f i v e a t t a c k e r s at o n c e ! L i n e 3 6 1 0 
gene ra tes a p p r o p r i a t e e f f ec t s w h e n the 
a l i ens finally z a p y o u . T h e c o m p i l e d 
r o u t i n e is a b o u t 4 0 0 t i m e s fas te r t h a n 
t h e o r i g i n a l B a s i c . 

L i n e 4 5 3 0 is a s i m p l e p s e u d o -
r a n d o m n u m b e r g e n e r a t o r . I t s to res a n 
u n p r e d i c t a b l e v a l u e b e t w e e n z e r o a n d 
1 0 0 i n the v a r i a b l e Q e a c h t i m e i t is 
c a l l e d . T h e S p e c t r u m t i m e r is used to 
j u m b l e the sequence . A s t a t i s t i c i a n 
w o u l d p r o b a b l y find t he t e c h n i q u e 
h o r r i b l y c r u d e , b u t i t w o r k s w e l l . 

A s h o r t m a c h i n e c o d e r o u t i n e is used 
t o c a l l t he S p e c t r u m ' s B E E P r o u t i n e ; 
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10 REM STarfBASE ZIP DEMO GAME 
20 REM 
30 REM Cc>1984 Simon N Goodwin 
40 REM 
SO REM 
90 REM **«» INITIALISATION 
IOO DIM d(5)s DIM p(5>! LET p=lt LET q= 

PEEK 23692+1: LET j-11 LET a=500: LET 9 -
O 
110 OVER Oi PAPER 0: INK 5i FLASH O: BR 

1GHT Os INVERSE 0: CLS 
120 PRINT TAB 1 1; "STAR BASE'"* "TAB 7;" 

By Simon N Goodwin" Control key 
s... 0 Fire*"'" 7 Clockwise 6 Anticloc 
kwise Enter Delay factor tO=fastes t) " 
130 INPUT d: IF d<0 THEN GO TO 130 
140 BORDER Os CLS 
150 INK 6: FOR i=I6 TO 160: GO SUB 4530 

s LET x=q*2+28s PLOT xtis NEXT i: INK 4 
170 PAPER 1: PRINT AT 21,0; INK 7;" AM 

M0=500 SCORE-0 ";AT 0,0;" S 
TAR BASEHYPERSPACE SCANNER " 
ISO FLASH Is INK O: FOR y»l TO 20: PRIN 

T AT y,0;CHR* I40;CHR» 140jAT y,30;CHR» 
140;CHR* 140;1 NEXT y: INK 4: PAPER O: F 
LASH 0 
200 POKE 23500,17s POKE 23501,7: POKE 2 

3502,0s POKE 23503,33: POKE 23505,5: POK 
E 23506,195: POKE 23507,181: POKE 23508, 
3 
IOOO PRINT AT 10,15;CHR$ 141;CHR* 142;AT 
11,15;CHR* 135;CHR* 139; 

IOIO OVER Ix PRINT AT IO,15;-) <" ; AT 11,1 
5; " > (" ; 
llOO PAUSE 0 
1200 LET w«Os LET n»l: FOR i«l TO ni GO 
SUB 3BOO: NEXT i 
1210 GO SUB 3000: GO TO 2010 
1980 REM. 
1990 REM »*»• MAIN LOOP 
2000 GO SUB 3OOO 
2005 PLOT 127,OB: DRAW x,y 
2010 LET p®p+r-l: IF p>95 THEN LET p-O 
2015 IF p<0 THEN LET p»95 
2020 LET t-p-INT <p/24)»24: IF p<24 THEN 

LET y-12: LET x-t-12: GO TO 2040 
2025 IF p<48 THEN LET x-15: LET y-12-t: 
GO TO 2040 

2030 IF p<72 THEN LET x»12-ts LET y»-12 
: GO TO 2040 
2035 LET x —15: LET y-t-12 
2040 PLOT 127,88: DRAW x,y 
2070 GO SUB 3200 
2080 IF i THEN IF a THEN LET a=a-ls PR 
INT OVER O;AT 21,7;a: POKE 23505,0: FOR 
t=2 TO 5: POKE 23504,t»2» INK t: DRAW x 

*5,y*5: INK 4: GO SUB 3200: RANDOMIZE US 
R 23500: INK ts DRAW x»-5,y»-5: NEXT t: 
INK: 4: POKE 23505,5 
2090 FOR i=0 TO ds NEXT i 

LET k-k-16 
LET k»k-8 

2100 GO TO 2000 
2980 REM 
2990 REM *••» READ KEYBOARD 
3000 LET k«IN 61438 
3010 LET k-k-INT <k/32>*32 
3020 LET l=k>«16s IF 1 THEN 
3030 LET r=k>=8: IF r THEN 
3040 LET f=INT (k/2)*2-ks LET 1=NOT 1: L 
ET r=NOT r: RETURN 
3180 REM 
3190 REM *»** MOVE ENEMIES 
3200 LET j-j+ti LET i = INT (J/7>: IF i>n 
THEN LET j=0: POKE 23505,2: RANDOMIZE U 
SR 23500: POKE 23505,5: RETURN 
3205 IF 1*7< j THEN RETURN 
3210 IF p(i)=9 THEN GO TO 3600 
3220 IF p (i > <0 THEN LET p(i>—p(i>: GO 
SUB 3400: PRINT OVER 0;AT v,h;" ";: GO 
SUB 3800: GO TO 3300 
3230 GO SUB 3400: PRINT AT v,h; 
3240 IF ATTR <v,h>=5 THEN PRINT OVER O 
f INK 2;"*";: POKE 23504,250: RANDOMIZE 
USR 23500: LET p < i ) — p ( i ) i LET s=s+10*ns 
PRINT OVER O;AT 21,27;s;s POKE 23504,1 

27s RANDOMIZE USR 23500: GO TO 3300 
3250 LET p(i >=p(i >+1 
3260 PRINT INK 6;"0";: GO SUB 3400: PRI 
NT AT v,h;"0"; 
3300 RETURN 
3380 REM 
3390 REM **** CONVERT VECTOR 
3400 LET v=10: LET h=16 
34lO IF d(i)-7 OR d(i ><2 THEN 
) 

LET v—p <1 
IF d(i ><6 THEN LET 

LET h=5+p(i> 
IF d < i > < >0 THEN LE 

3420 IF d(i)>2 THEN 
v=21-p(i > 

3430 IF d <1)>4 THEN 
3440 IF d(i > < 4 THEN 
T h=26-p < i) 
3450 RETURN 
3580 REM 
3590 REM »**# GAME OVER FX 
3600 PRINT AT 2,11; OVER O;"GAME OVER'" 
36lO POKE 23505,3: FOR i«=7 TO 48: POKE 2 
3504,i»4: RANDOMIZE USR 23500: FOR j=225 
28 TO 23295: POKE j,it NEXT ji 
TOP 
3780 REM 
3790 REM ««»» MAKE AN ENEMY 
3800 LET w»w+l: IF w>20 THEN 

NEXT 1: S 

LET w= 
LET n=n+l! LET p(n)=-ls 

O : I 
LET F n<5 THEN 

d=d/2 
3810 LET p{i > =1s GO SUB 4530s LET d(i)=I 
NT (q/13): GO SUB 3400: PRINT AT v,h;"0" 

3820 RETURN 
4510 REM 
4520 REM ***« RANDOMish NUMBER 
4530 LET q»q»99+PEEK 23692s LET q=>q-INT 
(q/101)»10Is RETURN 

S t a r b a s e — n o t q u i t e ' t h e f i n a l f r o n t t a r ' 
w h i l e r u n n i n g in B a s i c , b u t w h e n t h i s 
p r o g r a m Is Z i p p e d . . . s m o o t h a c t i o n a r r i v e s . 
P r e v e n t t h e I n v a d e r s f r o m o v e r t a k i n g y o u r 
b a s a u s i n g k e y ' T t o t u r n c l o c k w i s e , ' 6 ' f o r 
a n t i c l o c k w i s e a n d ' 0 ' t o f i r e y o u r l a s e r s . 

l ine 2 0 0 P O K E s in the m a c h i n e code. 
R A N D U S R 2 3 5 0 0 p roduces a s ingle 
beep. A l l S p e c t r u m sound-e f fec ts are 
made up o f a sequence o f ' t i c k s ' sent t o 
the loudspeaker . T h e p i t c h generated 
( t he t i m e d e l a y be tween t i cks ) is s to red 
in loca t ions 2 3 5 0 4 and 2 3 5 0 5 . and. the 
d u r a t i o n ( n u m b e r o f t i cks sent ) occu -
pies loca t ions 2 3 5 0 1 a n d 2 3 5 0 2 . I n 
bo th cases the first l o c a t i o n p rov i des 
T ine t un ing ' a n d the second a l l o w s large 
changes i n p i t c h o r d u r a t i o n . T h e ' S h i f t 

E n t e r ' f a c i l i t y t o s top m a c h i n e code is 
t e m p o r a r i l y t u r n e d o f f d u r i n g a B E E P 
c a l l — o t h e r w i s e the i n t e r m i t t e n t key -
b o a r d check w o u l d make the no te 
sound uns teady . 

T h e S p e c t r u m B E E P c o m m a n d 
a l l o w s y o u t o spec i f y no te d u r a t i o n s i n 
seconds and p i tches in tones. H o w e v e r , 
th is ve rsa t i l i t y makes B E E P ve ry s l ow 
— i t ' s h a r d t o p roduce i n te res t i ng 
ef fects f r o m Bas ic because o f the gaps 
be tween no tes w h i l e the d u r a t i o n s and 
p i tches are c o n v e r t e d i n t o a f o r m w h i c h 
the c o m p u t e r c a n use. T h e ZIP r o u t i n e 
is m u c h faster , bu t the va lues mus t be 
c o n v e r t e d and P O K E d b y the p r o g r a m -
mer . T h i s is fine f o r Bas ic b u t i ncon-
ven ien t f o r mus i c . 

I f y o u find the game t o o easy o r t o o 
hard , y o u can a l te r the re la t i ve speed o f 
a l iens a n d laser by r ep lac i ng the ' 7 ' in 
l ines 3 2 0 0 and 3 2 1 0 w i t h some o ther 
va lue — increase the n u m b e r t o s l ow the 
a l iens. T h i s is the sor t o f feature tha t ' s 
easy t o i n co rpo ra te w h e n y o u use a 
c o m p i l e r , bu t m u c h harder w h e n y o u 
w r i t e a game in Bas ic ( w h e r e e v e r y t h i n g 
m u s t go f la t o u t i f the game i s t o be w o r t h 
p l a y i n g at a l l ) . 

T h e m a i n l i m i t a t i o n s o n the speed o f 
Star Base are the s o u n d ef fec ts , P R I N T 
and D R A W c o m m a n d s . These R O M 
rou t ines take longer t h a n a l l the rest put 
together . E v e n so, ZIP speeds up Star 
Base b y an o v e r a l l f ac to r o f abou t 20 . 
T h e longer the p r o g r a m , the greater th is 
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f ac to r w i l l be; s ince Bas ic takes p ro -
gress ive ly l onger t o f i n d each v a r i a b l e 
o r l ine. 

I t takes a l i t t l e t h o u g h t t o des ign p ro -
grams t o be c o m p i l e d u s i n g Z / P , bu t the 
resul ts are w e l l w o r t h w h i l e . A r m e d 
w i t h the l i s t i ng and these notes, y o u 
shou ld be able t o e x p a n d the p r o g r a m t o 
suppor t o the r fea tures o f Z X Bas ic . 

F I N A L L Y . . . 
T h i s ser ies was i n tended t o be m o r e 
than j u s t a use fu l l i s t i ng and a set o f user-
notes. T h e a i m was t o s h o w tha t y o u 
d o n ' t need a degree, d i sk d r i v e s o r a 
m a i n f r a m e t o w r i t e c o m p l e x so f tware . 
W h a t y o u d o need is a g o o d p l a n o f 
a t tack , lots o f paper and p l en t y o f t i m e 
t o t h i nk . 

O n e o f the mos t e x c i t i n g th ings a b o u t 
persona l c o m p u t i n g is tha t i t g ives peo-
ple at h o m e the chance t o be at the ve ry 
f o re f ron t o f a d i sc i p l i ne . Y o u c a n ' t sp l i t 
a toms w i t h an axe, o r d i s c o v e r n e w ele-
ments o n the h o b o f y o u r s tove, bu t y o u r 
S p e c t r u m c a n p l o d t h r o u g h a l m o s t 
e v e r y t h i n g tha t the a c a d e m i c s c a n d o 
w i t h t he i r a i r - c o n d i t i o n e d supe rcon -
d u c t i n g M e g a m a c h i n e s ( w h i c h some-
t imes even then is n o t v e r y m u c h ! ) 

Y e t m a n y h o b b y i s t s get bogged d o w n 
w h e n they t r y t o w r i t e p r o g r a m s m o r e 
c o m p l i c a t e d than s i m p l e games o r 
' H e x - t o - d e c i m a l ' conve r te r s ( o u r pos t -
bag suggests tha t a b o u t 25 p e r c e n t o f a l l 
p rog rams are H e x - t o - d e c i m a l c o n v e r -
ters! ) . Y o u need some sor t o f ' des ign ' 

s k i l l be fo re y o u c a n w r i t e c o m p l e x 
s o f t w a r e and the sk i l l has t o be learn t — 
no -one is a b o r n p r o g r a m m e r . 

S t r u c t u r e d p r o g r a m m i n g teaches 
tha t sk i l l . W e ' v e s h o w n the ( a l b e i t i m -

pe r fec t ) s t ruc tu re o f a Bas ic c o m p i l e r , 
a n d the w a y i t was des igned , t o i l l us t ra te 
j u s t how j>0« c o u l d t ack l e a b i g p rog ram-
m i n g p ro jec t . M a y the ZIP be w i t h 
you ! Q s 

If you want to save the wear and tear on your overworked 
fingers (not to mention your Speccy's keys), a copy of the 
ZIP compiler, library and demo program is available on 
cassette by post from Your Spectrum. 

Priced at only £3.50 per copy, inc p&p (for overseas 
customers, the price of ZIP is £4.50 sterling), the tape 
includes Hi-res graphics commands, and comes complete 
with instructions and notes on how the program works. 
Compiled programs run without ZIP loaded! 
To obtain your copy of ZIP, simply fill in the coupon 
below (or a photocopy if you don't want to deface your 
issue) and send it off without delay! 
Please rush me copy/ies of the ZIP compiler. I enclose cheque/postal 
order for £ made out to ZIP Compiler Offer. 

Name 

Address 

Postcode 

Please send this completed form 
to: 
ZIP Compiler Offer, Your Spectrum, 14Rathbone 
Place, London W I P IDE. 

WIN 
THE 

POOLS??? 
48k 

SPECTADRAW 3 - THE LATEST VERSION o r THE 
ORIGINAL AJfD BEST POOLS PREDICTION 

PROGRAM TOR THE 4 8 K SPECTRUM!! 

'The mod u*«r tnencUy ol the program* reviewed, making full u*e 
of the Spectrum'* colour facilities better than my own methods 
or the national newspaper*" Personal Garrputoi World 
March 1984 
• SUPPLED WTTH A DATABASE TAPE CONTAINING DATA ON OVER 10000 
MATCHES SINCE 198W 
• DATABASE UPDATED EACH WEEK BY USER BUT NO TEDIOUS TYPING AS 
THE TEAM AND DIVISION NAMES AHE ALREADY IN THE PROGRAM! 
• ERRORS CAN EASILY BE CORRECTED THE PROGRAM EVEN CHECKS 
YOUR ENTRIES! 
• COMPREHENSIVE INSTRUCTION MANUAL AND MENU DRIVEN 
PROGRAM EVEN A NEWCOMER TO COMPUTING CAN EASILY USE 
STCCTADRA W 31 
• WILL FORECAST THE LEAST LIKELY DRAWS FOR THOSE WHO PREFER TO 
BET ON FIXED ODDS1 

• NOW INCLUDES SPECTASORT THE PERM GENERATION PROGRAM 
THATTAKESSPECTADRAWS PREDICTIONS AND TURNS THEM INTO A PERM 
COMPLETE YOUR COUPON DIRECT FROM THE SCREEN* 
• FULLY MICRODRIVE COMPATIBLE LOADS AND SAVES THE DATA FROM 
YOUR MICRODRIVE DJ SECONDS 
• COMPATIBLE WITH THE CURRAH M1CROSPEECH SYNTHESISER THE 
FIRST POOLS PREDICTION PROGRAM THAT W I L L READ YOU ITS 
PREDICTIONS! N _ a THIS FACILITY WILL ONLY WORK IT YOU HAVE A 
CURRAH MJCROSPEECH UNIT CONNECTED TO YOUR COMPUTER) 
T H E I N T O T t A U O N A L L Y P O P U L A R P O O L S P K D t C H O N F H O O R A M 
( N O W I N USE I N 14 n t J T O O r T C O U N T H E S n S I I L L A T T H E U N S E A T 
ABLE P W C T o r <396 I N C L U O V E ( C H E Q U E & ' P O j P A Y A B L E TO 
E & M c A L L E Y } 
( W E D t S W T C H EVERY M O N D A Y D U H N G T H E F O O T B A L L S E A S O N 
WTTH T H E D A T A B A S E M A D E UP T O MCXJUEC A L L M A T C H E S TO T H E 
D A T E O F D t W A T C H ) 
SPECTADRAW i 

OXFORD I 
(Dept TS) 1 COWLEAZE, CHINNOR, 

> DX9 4TD (TEL: 0 8 4 4 - 6 2 4 2 6 ) 

r - i - - m m i 

n i. V U . v l m i L v n m 

WKasassssm 
N o w your 16k a n d 4 8 k Spectrum get 12k 

of f ig -FOfPH f r o m a n e w cartndge t h a f s 
perfect for robotso 

T h a p tece o f g e r * j s s t h e a e a b o n o f 
D a w d H u s b a n d a n d i t 's t h e on l y R O M 
ca r t r i dge o f its k i n d ava i lab le 

It has RS232 a n d P a r c e l p o r t s t h a t r o t 
o r t y f a o k t a t e r e m o t e c o n t r o l b u t a re usab le 
from FORTH o r BASIC w * t h t h e p a r a W a l s o 
a l l o w i n g a C e n t r o n i c s p r in te r t o b e d n v e n 

D u e t o a n I n t e r r up t d r i ven Break ' key t h e 

m a c t a e cannot b e t x i n g - u p and a number o f 
r o u t n e s a n d FORTH words are Vectored 
a t o w m g r e c o n f i g u r a t i o n 

l a te r n the year a sof tware upgrade w i 
be available w h x h permit nvi t> taslung 

Order t h e Spectrum FORTH l O Cartridge 
£ 5 9 + V A T u s m q t h e c o u p o n a d d i n g £ 5 75 p 6 p 
S insurance ( £ 1 0 tor Europe , £15 ou ts ide) or J 
y o u w a n t m o r e de ta i l ed # i f o r m a t i o n . t c k tha t 
b o x i ns tead 4 U 8 K C I t o AVAILABILITY 

F 
I 

I I 1 1 I I M I I M 
Name 

Address. 

Mewf «r«3 me SpKtn*« For#MO 
C t r t n t p I S 9 . V A T n 

i ' j 
SPECTRUM FORTH I / O CARTRIDGE 

. P o s t c o d e . 
I Send to S k y w t w Software. 7 3 C u « o o R & t d . Bournemouth 

H I 4PW.Dorset . England Tel (0202 I302J8S 
S l < \ t / t i i v i * 
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Unlock Your Imagination 

S ^ J S H S you can w r i t e 
- n o t j us t a g a m e s d e s i g n e r K l i c h r o w n q a m e _ s l _ J l ! 
• r i i i \ / 1 l i V 

S C O P E 6 4 
I (tape or disc) 
| N o t just a g a m e s 
Idesigner- th is 
( remarkab le product 
(wi l l revolut ionise 
[ p r o g r a m m i n g . Easy 
I to use, suppl ied w i th 
I b u m p e r instruction 
I m a n u a l - tells you 
(every th ing you 
I need to know. 

| f Ik G A M E S -
I f D E S I G N E R ! 

«» Mti lfiuM 

I SCOPE II S P E C T R U M 

A c o m p l e t e upda te of the o r ig ina l 
| a w a r d w i n n i n g p roduc t - w i t h 
m a n y Fantast ic extras. Spr i te 

, rou t ines - Mach ine code Peek & 
j Poke. W i l l r un y o u r o r ig ina l p r o g r a m 
to ta l ly i ndependen t l y . 
Original SCOPE owners-send in your 
old tape & £600 for a complete update 
and new bumper size manual. 

S P E C T R U M S P R I T E S 
T o d a y ' s g a m e s n e e d s p r i t o s . 
H e r e ' s e v e r y t h i n g y o u n e e d 
l o k n o w a b o u t d e s i g n i n g 
a n d h a n d l i n g s p r i t e s . A l l 
i n a s i n g l e pack w i t h f u l l 
i n s t r u c t i o n s . H a n d l e 8 
s p r i t e s s i m u l t a n e o u s l y 
- c o l l i s i o n d e t e c t i o n . 
It's alt here! 

• £ 7 9 5 

The 
CHARACTER GENERATOR 

4 8 K S P f C T W U M 

, A n o t h e r p r o d u c t e s s e n t i a l f o r t h a t u n i q u e a n d 
L p r o f e s s i o n a l f i n i s h s o i m p o r t a n t i n t o d a y ' s p r o -

g r a m s . D e s i g n y o u r o w n U D G ' s a n d c o m p l e t e 
k c h a r a c t e r sets. B x B P i xe l g r i d f o r e a s y d e s i g n . 

I n c l u d e s 6 s p e c i a l l y d e s i g n e d c h a r a c t e r sets. 
\ C o m p a t i b l e w i t h v i r t u a l l y a l l o t h e r m a c h i n e 

c o d e s o f t w a r e . B i g m a n u a l l o l l s y o u a l l y o u 
n e e d t o k n o w . T o o m a n y e x t r a s t o l ist h e r e £8 .95 

r 

48K SPECTRUM T h e 
SCREEN MACHINE 
T h e d e f i n i t i v e s c r e e n 
e d i t o r f o r b u i l d i n g a n d 
a s s e m b l i n g g r a p h i c lay-
o u t s & t i t l e p a g e s . I n c l u d e s 
m a n y f ac i l i t i e s e s s e n t i a l 
t o p r o d u c e r e a l l y p r o -
f e s s i o n a l s c r e e n l a y o u t s . 

S u p p l i e d w i t h b i g m a n u a l 
w i t h f u l l i n s t r u c t i o n s p 0 

L o . y o 

MONSTERS & MAGIC 
A c lass ic a d v e n t u r e g a m e 
r e q u i r i n g h a r d t h i n k i n g & 
q u i c k re f l exes . P u z / t o s t o 
s o l v e a n d m o n s t e r s t o d e f e n d 
a l l i n rea l l i m e . B e i n g 
m o d u l a r - t r e a s u r e a n d 
e x p e r i e n c e c a n b e c a r r i e d 
f o r w a r d . T h e f i rs t t w o 
m o d u l e s a r e Tregilith. 
Stronghold of The Giants 
a n d Temple of Cto'shtor 
King of the Undent!. 
E n t e r at y o u r p e r i l 

The « K SPECTRUM 
MULTIFILE 
T h e u l t i m a t e use r f r i e n d l y 
d a t a b a s e Y o u d e s i g n as m a n y 
t a i l o r m a d e f i l i n g s y s t e m s f o r 
w h a t e v e r p u r p o s e . E a c h p r o t e c t e d 
b y y o u r o w n secre t s e c u r i t y 
c o d e s . Fu l l i n s t r u c t i o n s m a n u a l 
i n c l u d e s FREE TAPE . 
f o r y o u r f i rs t file D 

S u p e r b 3 - d i m e n s i o n a l 
g r a p h i c s - o n l y f o r t h e 
m o s t c o m p e t e n t p l a y e r -
T h i s g a m e is o n e o f t h e bes t 

8ATTLE PLANET 
Y o u r m i s s i o n is t o f l y 
I n t o t h e t r e n c h 4 l a u n c h 
a p l a s m a b o l t i n t o t h e 
Ba t t l e P l a n e t s ' hea r t . 
Y o u m u s t a v o i d R o b o t 
F i g h t e r s O t h e r R o b o t 
F i g h t e r s w i l l b o m b a r d 
y o u , t h e n t h e R o b o t 
c o m m a n d e r j o i n s 
t h e fight. He is 
invincible/ 
S a v e M a n k i n d l 

£6.95 B S C S 

J T 
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Two great games for your 48K Spectrum — arcade action from A n t h o n y C r a w f o r d and a popular 

puzzler from D R T o s e . Program submissions should be sent to P r o g r a m P o w e r , 
Y o u r S p e c t r u m , 14 R a t h b o n e P l a c e , L o n d o n W 1 P 1 D E . 

1 GROUND 
A1 rr Ai CK 

BY ANTONY C R A W F O R D 

T h e a l i e n c r a f t 
a p p e a r a t t h e t o p o f 
t h e s c r e e n a n d h o v e r 
m e n e c i n g l y I n t h e 
d i s t a n c e . A H y o u 
h a v e t o d o I s 
m a n o e u v r e t h e c r a f t 
i n t o y o u r s i g h t s — 
t h e a r e a I n t h e 
c e n t r e o f t h e s c r e e n . 
N o t e t h e 
p r o f e s s i o n a l u s e o f 
g r a p h i c s t o c r e a t e 
t h e i n s i d e o f t h e 
s p a c e s t a t i o n . 

Ever had one o f those days when your entire wo r l d is under threat 
f rom an invading alien fleet? Well , all the other elever inhabitants 
have pi led in to their space vehicles and arc hanging around in space 
wait ing for the uninvi ted guests to leave and move on to another 
planet. But, having pul led the short straw, you're the only one left 
on the planet and you've been placed in charge o f the main dcfence 
unit — base station A lpha — and it's your task to dissuade the aliens 
f rom doing too much damage to the cities whi le they're there. 

Protecting H o m e Wor ld is fair ly easy using the strengths o f base 
station A lpha — all you have to d o is to track the al ien craft in your 
sights and let them have it w i th the un l imi ted supply o f laser bolts. 
But t ime is not on your side! You have a l imi ted per iod o f t ime to 
obliterate the aliens before you see Home Wor ld 's precious cities 
appear on the hor izon and, a l though deserted o f their populat ion, 
they do provide huge targets. Once one of the cities has been 
bombed, the aliens take o f f t o rc-arm themselves in their main fleet 
and another craft is sent down. Your j o b is to cause them so much 
damage that they think o f Home Wor ld as a bad bet to invade 
proper! 

When you first type in the program and R U N i t , you w i l l be given 
all the instructions for play. The controls used are the '5 ' key to 
move the sights left and the *8' key to move them right. T h e '6 ' key 
is used to fire the lasers. The scoring system is based on the 
di f f icul ty level you select — between 20 and 100. A s the t ime ticks 
away, you must home in on the alien craft and destroy i t ; i f you let 

the counter get to zero, you' l l see the cities come in to sight and you 
may well f ind them going up in smoke if the craft should hover over 
them. 100 points are awarded for each craft you destroy, plus the 
number showing on the countcr ; should you leave it too long and 
the countcr starts indicat ing a minus number, this wi l l be deducted 
f r om your score. Once three o f H o m e Wor ld 's citics have been 
decimated, the game is over — so make sure your score is high 
enough ... or they ' l l be back! 

This game was selected for publ icat ion as much as anything else 
for its superb graphics — matching some o f the best commercial 
packages around. Note the clever use o f the F L A S H command, 
and the way the al ien craft split up when you land a laser bolt on 
target. Once you've S A V E d the program to Microdr ive or casscttc. 
you ' l l f ind it a u t o R U N s and after each game you' l l be offered the 
chance o f another. There is also a 'h igh score* facil i ty — so i f you 
l ike seeing your name in lights, you'd better get your eye in quickly. 

O > R E M © G R O U N D A T T A C K ( ( t ( A N T O N Y C R A W F O 
R D > > > ) M O N . 2 . 4 . 1 9 8 4 

1 R E M I m p r o v e d fc A n n o t a t e d B y G a v i n M 
o n k 

2 L E T h s = 0 : L E T h * = " N O O N E Y E T " 

Line 2 Sets the high score detai ls 

3 F O R i = 1 4 4 T O 1 5 5 
4 F O R j = 0 T O 7 : R E A D b 
5 P O K E U S R C H R * i + j , b : N E X T j : N E X T i 

Lines 3-5 Set up the user -def ined graphics 

6 D A T A 0 , 0 , 0 , 0 , 0 , 3 , 1 9 1 , 0 , 0 , 0 , 0 , 0 , 0 , 1 9 
2 , 2 5 3 , 0 . 1 9 2 , 3 2 , 4 9 , 5 9 , 1 2 7 , 2 5 5 , 2 2 7 , 1 9 2 , 3 , 4 
, 1 4 0 , 2 2 0 , 2 5 4 . 2 5 5 , 1 9 9 , 3 

7 D A T A 0 , 2 5 5 , 0 , 0 , 2 5 5 , 2 5 5 , 2 5 5 , 0 , 1 4 4 . 1 4 
4 , 2 5 5 , 2 1 3 , 2 5 5 , 1 5 7 , 1 5 7 , 2 5 5 , 9 , 9 , 2 5 5 , 1 7 1 , 2 5 
5 , 1 8 5 , 1 8 5 , 2 5 5 , 0 , 0 , 9 0 , 2 5 5 , 1 8 9 , 2 3 1 , 1 9 5 , 1 9 5 

8 D A T A 2 5 5 , 1 2 7 , 6 3 , 3 1 , 1 5 , 7 , 3 , 1 , 2 5 5 , 2 5 4 
, 2 5 2 , 2 4 8 , 2 4 0 , 2 2 4 , 1 9 2 , 1 2 B 

9 D A T A 2 4 0 , 2 4 0 , 2 4 0 , 2 4 8 , 2 4 , 4 , 2 , 1 , 1 5 , 1 5 
, 1 5 , 3 1 , 2 4 , 3 2 , 6 4 , 1 2 8 

Lines 6 - 9 Conta in the data (or the u s e r - d e f m e d graphics 

1 0 B O R D E R O : P A P E R 7 : I N K 0 : C L S : G O 
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Co hunting with 

SOFTWARE FOR AL AMILY 

To MlRRORSOfT, PO Box 50. Bromley. 
KentBR29TT 
Please send me me fo l lowing (enter 
number required o( each i tem 
in the space provided) Sp»ttrw 

Pnct 48*101) 
B8CB m Eactnm 

CjturtntCjIlCCOV 
C*u'*wCittCC0i> 

behalf m tt ie 
bank account 
named above 
unti l the 
goods are 
despatched 

0K» m * n vGwltntonjnOtnont, H U H a m ferMveiY*(nun HAftOftSOH«t«)sk^»i iMi^MU>nvGiwHm0WtnLld Co (tag "to tMttC « « O K I O n union I f 
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" Z i g g y turned, his fingers clutching the tr igger of his capsule gun, 
someth ing had start led him or had it? 

\ He looked back, he had g r o w n very t ired from his many exploits in 
\ THE PYRAMID negot iat ing 120 different chambers and coming face to 

face w i t f P f c j j e pret ty nasty aliens. 
No sooner than he had accomplished this mission, he was 

summoned b y t i m e Lord Hami l ton ( known as Super Ham to his friends) to 
: 11 g o t o D O O M $DAY CASTLE and to save the Universe from the infinitely 

evil Scarthat f th is being no small task took several megayears. By this t ime 
Z iggy was completely exhausted, his capsule pattered, dented and 

w o b b l i n g as he limps in the direction of home, a real super 
he ro of our time. Unable t o leave the Universe undefended 
he radioed his great fr iend and colleague Beaky on the 
p lanet of Crackit t o stand guard unt i l his return. 

Beaky w o u l d normal ly assume this role w i t h o u t 
a second though t , however he had his o w n problems 
t o face for the dreaded Eggsnatchers had returned 
t o th reaten the very existence of his breed. Beakys survival instincts d o not 
a l l o w h im to leave Crackit unt i l he has reared enough chicks to f ight off the 

Eggsnatchers. In order to crack it, he must pass 
th rough 12 different stages each get t ing 

progressively harder. 
So w e have it, Z iggy returning home 

for a complete refit under the illusion 
that Beaky is defending the Universe, 

^ ^ surely it can't take Beaky that long 
^ t o secure his o w n species 

and w h e n wi l l 
Z iggy be 

back ? " 

SPECTRUM 48K:- C O M M O D O R E 6 4 K : -
The Pyramid £ 5 . 5 0 The Pyramid £6 .50 
Beaky & The Eggsnatchers £5 .50 Beaky & The Eggsnatchers £5.5t 
D o o m s d a y Castle £6 .50 Disc Vers ions £9 .50 

Available from all good software outlets. 

FANTASY SOFTWARE, 
Fauconbe rg Lodge, 27A St.. George 's Road, 

Che l t enham, Gloucestershi re 
Telephone: (0242) 583361 

Trade enquir ies w e l c o m e 



S U B 4 0 0 0 : I N P U T " D I F F I C U L T Y 2 0 - 1 0 0 " : t c o 

Line 10 Sets the screen attributes, calls the routine at line 4000 to print up 
the instructions lor the game, and asks you to input the difficulty 
evel required (20 >s difficult. 100 is a little bit easier). 

2 0 I N K O : D R A W 2 5 5 , O t D R A W 0 , 1 7 5 : D R A W 
- 2 S 5 , 0 : D R A W 0 , - 1 7 5 

Line 20 Draws the display outline 

2 1 B O S U B 9 0 0 
2 2 G O S U B l O O O 
2 4 G O S U B 1 5 0 0 

Lines 21 24 Display the mam screen area 

2 5 L E T 1 f = 3 
2 6 L E T s c = 0 
2 7 D I M A * ( 1 , 4 4 ) 
2 8 L E T A * ( 1 , 3 2 T O 3 5 > * " a c d b " 
3 0 L E T A = 4 : L E T B = 9 : L E T C - l t L E T x = I N 

T < R N D » 3 4 > : L E T y = 4 : G O S U B 3 0 0 0 : L E T t c 
o = t c o - l : L E T c o = * t c o 

Lines 25-30 Set up the variables and arrays H — lives, sc — score: AS - alien; 
and tco — the difficulty level (this is reduced as you play the game) 

3 1 P R I N T A T 1 5 , 1 7 ; P A P E R 1 ; I N K 7 ; " S C O 
R E " ; A T 1 6 , 1 7 ; " " ; A T 1 6 , 1 7 ; s c ; A T 1 8 , 1 
7 ; " T I M E " ; A T 1 9 , 1 7 ; " 

Line 31 Completes the display by printing the time and score in the front 
panel 

9 0 L E T c o = c o - l : P R I N T A T 1 9 , 1 7 ; P A P E R 
I s I N K 7 ; c o ; " " 

9 1 I F c o = 0 T H E N F O R k « l T O l f l P R I N T 
A T 1 1 , I N T ( R N D * 1 5 ) + 4 ; P A P E R 1 ; I N K 4 ; " - f h 
g " : N E X T k 

9 2 I F A T T R < U , 3 4 - x > M 2 A N D c o C O T H E N 
P R I N T A T 1 1 , 3 2 - x ; O V E R 1 ; P A P E R 1 ; I N K 

3 ; ' • * * * * " : L E T A = 9 : L E T B = 4 : L E T C — i t L E 
T s c = s c + c o : G O S U B 3 0 0 0 : L E T l f * l f - t i G O 

T O 2 0 0 0 

Lines 90-92 Decrease the time (co) and if it equals zero (te the alien craft has 
not been shot yet) this routine prints the Home World cities on the 
horizon Line 92 destructs the cities if the alien craft flies overhead 

1 0 0 I F I N K E Y * = " " O R I N K E Y * = " 6 " T H E N L E 
T z = I N T ( R N D * 3 ) : L E T x « x * z - l : B E E P . 0 0 5 , 
x 

H O I F I N K E Y * = " 5 " T H E N L E T x - x + 1 : B E E P 
.005,x 
1 1 5 I F I N K E Y * = " 8 " T H E N L E T x « x - l : B E E P 
,005,x 
1 1 6 I F 1 N K E Y * = " 6 " T H E N L E T f = l i P A P E R 

1 : I N K 7 : F O R i = 4 T O 8 S T E P 2 I B E E P . 0 0 2 
, i : P R I N T A T i , f + 9 ; " k " ; A T i , 2 2 - f ; " 1 " ; A T 
i , f + 9 ; " " ; A T i , 2 2 - f ; " " j L E T f M + 2 : N E X T 

i 

Lines 106-116 Read the control keys Youmayliketochangethesetosuityour 
own tastes, or even to make use of a joystick For those who do 
want to alter these lines, please take a look at line 140 and don't 
forget to change the text in the instructions 

120 LET Px=x+29 
1 2 1 I F x < 2 T H E N L E T x = l 
122 IF x >15 THEN LET P X - 4 4 
130 FRINT AT y , l ; PAPER 8; INK. 
TO Px> 
140 I F I N K E Y » = " 6 " A N D 3 4 - x = 1 5 T H E N L E T 
s c = s c + 1 0 0 + c o : P R I N T A T 9 , 1 4 ; P A P E R ! | I 

N K 2 ; O V E R 1 : G O S U B 5 0 0 : G O T O 2 
O O O 

4 0 0 G O T O 9 0 

Lines 120-400 Monitor the alien ship and check to see if it has been destroyed (line 
140) 

5 0 0 L E T f h « 9 
5 0 1 P A P E R I t I N K 6 
5 0 2 L E T t r = 1 5 : F O R J = 1 6 T O 2 8 
5 0 3 B E E P . 0 0 5 , j s P R I N T A T 9 , j ; " " ; " b " s A 

T 9 , t r - l ; " a " ; A T f h , t r ; " " ; A T f h . j s " " 
5 0 4 L E T t r = t r - l i L E T f h = f h - . 3 
5 0 5 B E E P . 0 0 2 , f h : P R I N T A T f h , t r ; " c M ; A T 
f h , j } " d " t N E X T j 
5 9 0 R E T U R N 

Lines 500 590 This routine makes the alien craft explode into little pieces if one of 
your laser bolts hits home 

9 0 0 P R I N T A T 3 , 1 0 ; P A P E R 1 ; " 
19 

9 0 2 P R I N T A T 2 , 1 0 ; P A P E R 1 ; " 
I I 

9 0 3 P R I N T A T 3 , 9 ; P A P E R 7 ; I N K 0 ; " i " ; A T 
3 , 2 2 ; " j " ; A T 2 , 7 ; " i " ; A T 2 , 2 2 ; " j " 
9 0 4 P R I N T A T 3 , 7 ; I N K 7 ; P A P E R l : " l " ; A T 
3 , 2 4 ; " J " 
9 0 6 P R I N T A T 3 , 3 ; P A P E R I s " " ; A T 3 , 2 

5 ; " " 
9 0 9 F O R 1 = 4 T O 1 1 
9 1 0 P R I N T A T i , 1 ; P A P E R 1 ; " 

M 

9 2 0 N E X T i 
9 3 0 R E T U R N 

Lines 900-930 Print the main view through the cockpit window of base station 
Alpha 

1 0 0 0 I N K 7 : P L O T 8 , 8 0 : D R A W 2 4 0 , 0 : I N K O 
1 0 0 1 P R I N T # 1 ; I N K 7 ; " H I G H S C O R E " s h s , " 
B Y " ; h * 
1 0 0 2 F L A S H 1 : P R I N T A T 1 2 , 1 ; P A F * E R 6 ; " e e 

e e e e e e e e e e e e e e e e e e e e e e e e e e e e " 
1 0 0 3 P R I N T A T 1 3 , 1 ; P A P E R 6 ; I N K O ; -

H 

1 0 0 4 P R I N T A T 1 4 , 1 ; P A P E R 6 ; I N K O ; " 
" ; A T 1 4 , 2 3 s " 

1 0 0 5 P R I N T A T 1 5 , 1 ; P A P E R O ; I N K 6 ; " 
" ; A T 1 5 , 2 3 ; " 

1 0 0 7 P R I N T A T 1 6 , 4 ; P A P E R O ; I N I - 6 ; " 
" ; A T 1 6 , 2 3 ; " 

1 0 0 8 P R I N T A T 1 7 , 4 ; P A P E R 6 ; I N K O ; " 
" ; A T 1 7 , 2 3 ; " 

1 0 0 9 f ^ R I N T A T 1 8 , 4 ; P A F » E R 6 s I N K O ; " 
" ; A T 1 8 , 2 3 ; " 

1 0 1 0 P R I N T A T 1 9 , 4 ; P A P E R 6 ; INK O : " 
" ; A T 1 9 , 2 3 ; " 

1 0 1 1 P R I N T A T 2 0 , 4 ; P A P E R O s I N K 6 ; " 
" ; A T 2 0 , 2 3 ; " 

1 0 1 2 P R I N T A T 2 1 , 4 ; F L A S H 0 ; P A P E R 7 ; I N 
K O ; O V E R 1 ; " h h h h h h h h h 
1 0 1 9 F L A S H O 

h h h h h h h h h " 

Lines 1000-1019 Print the planet's surface as it seems to rush underneath you it s 
the clever use of the FLASH command that gives the impression that 
you're actually moving 

1 0 2 0 L E T t * 3 s F O R i « 1 6 T O 1 8 
1 0 3 0 P R I N T A T i , t ; I N h 4 s P A P E R 7 ; " i " ; A T 

i , 3 1 - t ; " i " : L E T t » t - l r N E X T i 
1 0 4 0 P R I N T A T 1 6 , 1 ; P A P E R 4 ; INK O ; " 
A T 1 6 , 2 9 ; " " ; A T 1 7 , l ; " j " ; A T 1 7 , 3 0 ; " i " 
1 0 5 0 P R I N T A T 3 , 1 ; I N K 7 ; P A P E R 2 ; " i " ; A 
T 3 , 2 9 ; " j " ; A T 2 , l ; " i " : A T 2 , 3 0 ; " j " 

75 



1 1 0 0 P L O T 1 3 3 , 1 0 
1 1 0 2 D R A W O , 4 9 : D R A W 4 5 , 0 : D R A W 0 , - 4 9 : D 
R A W - 4 5 , 0 : P L O T 1 3 4 , 3 4 : D R A W 4 4 . 0 : D R A W 
0 , 1 : D R A W - 4 4 , O 
1 1 0 9 P L O T 7 6 , 1 0 
1 1 1 0 D R A W 0 , 4 9 : D R A W 5 6 , 0 : D R A W 0 , - 4 9 : D 
R A W - 5 6 , O : P L O T 0 1 , 3 5 : D R A W 4 6 , 0 
1 1 1 1 P L O T 7 3 , 8 
1 1 1 2 D R A W 0 , 5 4 : D R A W 1 0 9 , 0 : D R A W 0 , - 5 4 : 
D R A W - 1 0 9 , 0 
1 1 1 3 P L O T 0 , 1 7 5 : D R A W 2 4 , - 2 4 : P L O T 2 5 5 , 1 
7 5 : D R A W - 2 4 , - 2 4 
1 1 1 4 P L O T 4 0 , 1 6 8 : D R A W 1 6 , - 1 6 : P L O T 2 1 5 , 
1 6 8 : D R A W - 1 6 , - 1 6 
1 1 1 5 P L O T 4 0 , 1 6 8 : D R A W 0 , 7 : P L O T 2 1 5 , 1 6 8 
: D R A W 0 , 7 
1 1 2 0 P R I N T A T 1 8 , 2 ; P A P E R O ; I N I 7 ; " j " : A 
T 1 8 , 2 9 ; " i " ; B R I G H T 1 ; A T 1 9 , 2 ; " j " ; A T 1 9 . 
2 9 ; " i " ; A T 2 0 , 2 ; " j " ; A T 2 0 , 2 9 ; " i " ; B R I G H T 
0 
1 1 3 0 P R I N T A T 0 , 5 ; O V E R 1 ; " h h h h h h h h h h h h h 
h h h h h h h h h " : O V E R O 
1 1 4 0 F O R j = l T O 2 1 S T E P 2 
1 I S O P R I N T A T j , 0 ; O V E R 1 ; " X " ; A T j , 3 1 ; " X 
" : N E X T j 
1 1 6 0 L E T d e = 0 : F D R .1 = 1 6 7 T O 1 5 3 S T E P - 2 
1 1 7 0 P L O T 8 + d e , j : D R A W 3 2 , 0 : P L O T 2 4 7 - d e 
, j : D R A W - 3 2 , 0 : L E T d e ~ d e + 2 : N E X T i 
1 2 0 0 F O R i = 1 5 T O 1 9 
1 2 1 0 P R I N T A T i , 1 0 ; O V E R 1 ; P A P E R 4 : " 

" : N E X T i : O V E R O 
1 4 0 0 R E T U R N 

Unes 1020-1100 Print the base station's dashboard and add a lew minor items of 
detail to the screen to give it a truly professional look 

1 5 0 0 P L O T 2 , 2 
1 5 0 1 D R A W 2 5 1 , 0 : D R A W 0 , 1 7 1 : D R A W - 2 5 1 , 0 
: D R A W 0 , - 1 7 1 
1 5 0 2 P L O T 4 , 4 
1 5 0 3 D R A W 2 4 7 , 0 : D R A W 0 , 1 6 7 : D R A W - 2 4 7 , 0 
: D R A W 0 , - 1 6 7 
1 5 0 4 P L O T 6 , 6 
1 5 0 5 D R A W 2 4 3 , 0 : D R A W 0 , 1 6 3 : D R A W - 2 4 3 , 0 
: D R A W 0 , - 1 6 3 
1 5 0 6 R E T U R N 
1 5 1 1 I N K 7 : P L O T 1 0 7 , 9 4 : D R A W 0 , - 3 : D R A W 

4 0 , 0 : D R A W 0 , 3 
1 5 1 2 P L O T 1 0 7 , 1 1 0 : D R A W 0 , 3 : D R A W 4 0 , 0 : 
D R A W 0 , - 3 
1 5 2 0 R E T U R N 

Line* 1500-1520 This routine provides a couple of extra touches to the screen border 

2 0 0 1 I F t c o « 2 5 O R t c o = 2 5 A N D s c 3 5 0 0 T H E 
N L E T l f = l f + l : B E E P . 0 5 , I f 
2 0 0 2 I F c o / t c o > . 9 T H E N L E T t c o = I N T ( t c o 
/ 2 » 
2 0 0 3 F O R i = 1 T O 5 0 : B E E P . 0 0 1 , i 
2 0 0 4 N E X T i 
2 0 0 5 I F 1 f = 0 T H E N G O T O 5 0 0 0 : R E M g a m e 
o v e r 
2 0 0 6 G O S U B 9 0 0 
2 0 0 7 P R I N T A T 1 1 , 1 ; P A P E R l a " 

3 0 4 0 L E T x = x + z - 2 : L E T y = i : L E T P x 2 9 
3 0 4 1 I F x < 2 T H E N L E T x = l 
3 0 4 2 I F x > 1 5 T H E N L E T P x = 4 4 
3 0 5 0 P R I N T A T y , l : P A P E R 1 ; I N K 9 : A t ( l , x 

T O P x ) 
3 0 6 0 N E X T i 
3 0 7 0 G O S U B 1 5 1 1 : R E T U R N 

Lines 3010-3070 Move the shipacross the screen at random - so you'li have to be 
nimble on the '5' and '8' keys if you want to keep the ship in your 
sights long enough to blast it1 

4 0 0 0 F O R I =>0 T O 1 0 : F O P j = 6 T O O S T E P - 1 
4 0 0 1 P O K E 2 3 6 0 7 , 1 : B O R D E R j : O U T 2 5 4 , 1 6 : 

F L A S H 1 
4 0 0 2 I F i = l O A N D j = 0 T H E N P O K E 2 3 6 0 7 , 6 0 
4 0 0 3 P R I N T A T 1 0 , 9 ; " G R O U N D A T T A C K " 
4 0 0 4 P R I N T A T 7 , 1 4 ; I N J 2 ; F L A S H O ; " a c d b 
M 

4 0 0 5 N E X T ) : N E X T I 
4 0 0 6 F L A S H 0 
4 0 0 7 F O R f » 0 T O 3 0 0 : N E X T f 

Lines 4000-4007 Print the title page ol the game By mov ng the character set pointer 
around, the words GROUND ATTACK' are made to appear from a bit 
pattern. The OUT command produces the dicks which come from 
the Speccy's speaker 

4 0 0 8 C L S : P R I N T A T 1 , 1 4 ; " a c d b " 
4 0 0 9 P R I N T A T 2 , 9 ; " G R O U N D A T T A C K " 
4 0 1 0 P R I N T A T 4 , 0 ; " Y O U A R E I N C O M M A N D 
O F B A S E S T A T I O N A L P H A , T H E M O S T P O W E R F 
U L D E F E N C E S T A T I O N O N T H E P L A N E T . " 

U S E K E Y S 5 , 6 & 8 T O D E S T R O Y T H E A L I 
E N C R A F T I N V A D I N G Y O U R ' H O M E W O R L D . " 
4 0 1 1 P R I N T A T 1 6 , 4 ; " K E Y S : - " 
4 0 1 2 P R I N T A T 1 8 , 6 ; " 6 - F I R E " ; A T 1 9 , 6 ; " 5 

= L E F T " : A T 2 0 , 6 ; " 8 = R I G H T " 
4 0 1 3 P R I N T # 1 ; " P R E S S A N Y K E Y T O C O N T I N U E 
r _ _ I I 

4 0 1 4 P A U S E O 

Lines 4008-4014 Pnnt the first page of instructions for p>ay and wait tor a key to be 
pressed 

4 0 1 5 C L S : P R I N T A T 1 , 1 4 : " a c d b " 
4 0 1 6 P R I N T A T 2 , 9 ; " G R O U N D A T T A C K " 
4 0 1 7 P R I N T A T 4 , 2 ? " T H E S C O R E W I L L B E I E P 
T A S F O L L O W S : - T H E D I F F I C U L T Y L E V E 
L Y O U E N T E R I S A T I M E L I M I T W H I C H C O U 
N T S ' D O W N B A C K W A R D S " 
4 0 1 8 P R I N T A T 1 4 , 1 ; " W H E N Y O U H I T A S H I P 
Y O U S C O R E " ' 1 " 1 0 0 P O I N T S P L U S T H E T I M E L E 
F T . " 
4 0 1 9 P R I N T A T 1 8 , 1 ; " I F T H E T I M E I S A " " -
" " T H E T I M E I S D E D U C T E D . " 
4 0 2 0 P R I N T # 0 ; " G O O D L U C K " 
4 0 2 1 P R I N T # 1 ; " P R E S S A N Y K E Y T O S T A R T " 
4 0 2 2 P A U S E 1 : P A U S E O 
4 0 2 3 C L S : R E T U R N 

Unes 4015-4023 Once you've read the first page of instructions and pressed any key 
you'll be presented with the second page 

2 0 1 0 G O T O 3 0 

Linet 2001-2010 This routine is called if a city has been destroyed or an alien craft 
has been shot down. Line 2001 checks to see if another alien craft is 
to start its attack run. Line 2005 checks for the end of the game 

3 0 1 0 F O R i = A T O B S T E P C 
3 0 1 1 P A U S E 1 0 
3 0 2 0 L E T z = I N T < R N D * 5 > 
3 0 3 0 P R I N T A T y . l ; P A P E R 1 ; " 

4 9 9 9 R E M g a m e o v e r 
5 0 0 0 B E E P . 5 , 0 : B E E P . 5 , - 1 0 : P R I N T A T 1 0 
, 1 1 ; P A P E R 2 ; I N K 6 ; F L A S H 1 ; " G A M E O V E R " 
5 0 l O F O R i = 1 T O 2 0 0 : N E X T i : I F s c > h s T H 
E N G O S U B 5 1 0 0 
5 0 2 0 G O T O 1 0 s R E M s t a r t a g a i n 

Lines 4999-5020 The end of game routine The words GAME OVER are printed 
on-screen, and a check lor a new high score is made, if you haven't 
managed to beat the highest score, you'll be returned to the title 
page 
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5 0 9 9 
5 1 0 0 
5 1 1 0 
5 1 2 0 
5 , 1 0 
5 1 3 0 
5 , 2 0 
5 1 4 0 
5 , 1 5 
5 1 5 0 
5 1 6 0 
5 1 7 0 
M E . . . 
5 1 B O 
5 1 9 0 
5 2 0 0 

R E M n e w h i g h s c o r e 
P A P E R l i I N K 7 : F L A S H 1 
F O R i = 1 T O 1 0 
P R I N T A T l O , 1 1 ; " 

P R I N T A T 1 0 , 1 1 ; * 

N E W 

H I G H 

P R I N T A T 1 0 , 1 1 ; " S C O R E 

B E E P . 2 

B E E P . 2 

B E E P . 2 

N E X T i 
F L A S H 0 
P R I N T A T 1 0 , 2 ; " P L E A S E E N T E R Y O U R N A 

I N P U T L I N E h * 
L E T h s = s c 
R E T U R N 

Lines 5099-5200 The nigh score routine This flashy tittle piece of code announces 
that you ve beaten the all-time highest score and invites you to type 
in your name It then returns you to the title page and the promise of 
another game. 

taken you to beat the Speccy (assuming, of course, that you do). 
Fu l l instruct ions are prov ided at the beginning of each game, and 

when you've reached the f inal conclusion you 'll be of fered another 
game. 

5 R E M 
6 P A P E R 

N T ' T A B 7 ; 
7 P R I N T 

@ D . R . T O S E 
I t B O R D E R I t I N K 7s C L S : P R 1 
I N K 6 ; " C O N N E C T 4 " 
* * " T h e g a m e i s p l a y e d o n a 

7 x 6 " " g r i d a n d t h e o b j e c t o f t h e g a m e " ' 
* " » s t o c o n n e c t f o u r o f y o u r p i e c e s i 

n a r o w , v e r t i c a l l y , h o r i z o n t a l l y , o r 
d i a g o n a l 1 y . " * ' 

8 P R I N T " Y o u t a k e t u r n s t o d r o p o n e 
o f y o u r p i e c e s i n o n e o f t h e s e v e n " * 

" ' c o l u m n s a n d i t f a l l s t o t h e " ' ' " 1 o w e s t 
f r e e p o s i t i o n . " 

9 P R I N T « 1 | I N K 5 ; " P r e s s A n y K e y T o P 
l a y C o n n e c t 4 " : P A U S E i : P A U S E 0 

Lines 5-9 Print the title page, complete with instructions for play 

9 9 9 8 S A V E * " m " ; 1 ; " A T T A C K " L I N E 1 : S T O P : 
R E M m i c r o d r i v e s a v e 

9 9 9 9 S A V E " A T T A C K " L I N E 1 : R E M c a s s e t t e 
s a v e 

Lines 9998-9999 The routines allowing you to SAVE the program to Microdrive or 
cassette If you don t have an Interface 1 unit connected, omit line 
9998 

1 0 P A P E R 4 : I N K O r B O R D E R 4 : C L S 
1 5 C L S : P R I N T # 1 ; " L e v e l 1 - e a s y 2 - h a r d 

? " s P A U S E I s P A U S E 0 : L E T I e v = > C O D E I N K E 
Y * - 4 8 : I F l e v O l A N D l e v < > 2 T H E N G O T O 
1 5 

2 0 C L S : P R I N T P A P E R 5 ; A T 1 8 , 0 , , " O -
t o d r o p p i e c e A n y o t h e r 
k e y t o m o v e a r r o w ' * , , 

COINII 
BY 0 R TOSE 

T h e a r r o w a t t h e t o p 
o f t h e g r i d p o i n t * t o 
t h e c o l u m n y o u d r o p 
y o u r c o u n t e r i n t o — 
g e t f o u r t o k e n s I n e 
r o w a s I n t h e f o u r t h 
r o w u p a n d y o u ' l l 
b e a t t h e S p e c t r u m . 
T h e n u m b e r o f 
m o v e s m a d e i s 
s h o w n o n t h e r i g h t -
h a n d s i d e o f t h e 
s c r e e n . 

Lines 10-20 Select the level required and print the details of the control keys 
used 

3 0 L E T u = 0 
3 5 R E M u d g d a t a 
4 0 D A T A 2 5 5 , 2 5 2 , 2 4 0 , 2 2 4 , 1 9 2 , 1 9 2 , 1 2 8 , 1 2 

8 , 2 5 5 , 6 3 , 1 5 , 7 , 3 , 3 , 1 , 1 , 1 2 8 , 1 2 8 , 1 9 2 , 1 9 2 , 2 2 
4 , 2 4 0 , 2 5 2 , 2 5 5 , 1 , 1 , 3 , 3 , 7 , 1 5 , 6 3 , 2 5 5 

5 0 F O R n = U S R " a " T O U S R " d " + 7 : R E A D a t 
P O K E n , a : N E X T n 

Lines 30-50 Set up ttie user-defined graphics for the tokens 

5 5 R E M P R I N T B O A R D 
6 0 F O R n = 1 T O 6 : F O R m = l T O 7 : P R I N T A 

T n » 2 , m » 2 ; P A P E R 7 ; I N K l ; " a b " ; A T n » 2 + l , 
m * 2 ; " c d " : N E X T m : N E X T n 

7 0 P R I N T A T 1 4 , 2 ; I N K l ; " a b a 
b " 

Here's a game that's ful l o f fun and frustrat ion. Based on a popular 
board game, the idea is pretty simi lar to Naughts and Crosses — 
only this t ime you've got to l ine up four tokens in a row! 

On-screen you' l l be presented wi th a gr id made up o f circles on 
the left side and instructions for play at the bot tom. 'Hie gr id 
comprises six rows o f seven columns each, w i th an arrow character 
poised at the top of one of the columns. To release one of your 
pieces into the co lumn, press the '0 ' key and it w i l l fa l l t o the lowest 
free position. I f the arrow isn't po in t ing to the co lumn in which you 
want to make your move, the arrow can be re-posi t ioned using any 
key other than the '0* key. 

The game is played against the computer and the choice as to 
who plays first is decided at random by the program. When you've 
made your move, a message is flashed up on-screcn announcing 
that the computer's th ink ing — always a good idea if noth ing much 
is happening for a few seconds. The computer w i l l then make its 
move and it's up to you again. 

The way to w in is to place your pieces so that you achieve four in 
a row — either horizontal ly, vertically o r diagonally. O f course, 
your computerised opponent is using the same tactics as you, so 
watch out. There are two levels of d i f f icu l ty — 'easy' and 'hard ' 
(and when it says 'hard' , it's not jok ing! ) . Each t ime a move is made, 
the 'number o f moves' counter is incremented and displayed 
on-screen — just in case you'd l ike to know how many moves it has 

Lines 55-70 Print the game board, minus the counters. 

7 5 R E M D E F I N E A R R O W 
S O D A T A 1 , 1 , 9 , 1 3 , 1 5 , 7 , 3 , 1 , 1 2 8 , 1 2 8 , 1 4 4 , 

1 7 6 , 2 4 0 , 2 2 4 , 1 9 2 , 1 2 8 
9 0 F O R n = U S R " e " T O U S R " f " + 7 i R E A D a t 

P O K E n , a : N E X T n 

Lines 75-90 Set up the user-defined graphics to position the arrow character 

1 0 0 L E T x < 2 
1 1 0 L E T m o v e = - l 
1 2 0 D I M a ( 9 , 8 ) 
1 3 0 L E T z z = 0 

Lines 100-130 Set up the initial variables array - a(9.8) - that w, II hold the state 
of play. 

1 3 5 R E M C H O O S E W H O G O E S F I R S T 
1 4 0 I F R N D < . 5 T H E N G O T O 2 8 0 
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L i n e s 1 3 5 - 1 4 0 D e c i d e w h e t h e r y o u o r t h e c o m p u t e r w i l l b e f i r s t t o s t a r t t h e g a m e . 

1 5 0 P R I N T A T 0 , 2 ; " e - f " 
1 6 0 L E T p a p e r = 5 
1 7 0 P R I N T A T 1 0 1 1 8 ; " 
1 8 0 F O R r » = 2 T O 8 : I F a ( n , 7 > T H E N N E X T 

n 
1 9 0 I F n = 9 T H E N 6 0 T O 6 6 0 : R E M D R A W 

2 0 0 L E T u = 0 

Lines 150-200 P r i n t t h e a r r o w a t t h e t o p o f o n e o l t h e c o l u m n s a n d s e t t n e P A P E R 
c o l o u r t o c y a n L i n e s 1 8 0 - 1 9 0 c h e c k if t h e b o a r d is l u l l — i f it i s . t h e n 
t h e g a m e > s s a i d t o b e d r a w n 

2 0 5 R E M Y O U R M O V E 
2 1 0 L E T m o v e = m o v e + 1 
2 2 0 P R I N T A T 6 , 1 9 ; " M O V E " ; m o v e 
2 3 0 L E T a « = I N K E Y * : I F a » = " " T H E N G O T O 
2 3 0 
2 4 0 I F a * = " 0 " T H E N G O S U B 5 8 0 : L E T s = 0 

: L E T n = x / 2 : L E T m = 5 : L E T u - 1 : G O S U B 3 0 
O : G O T O 6 3 0 

2 4 5 R E M G O S U B 3 0 0 S C O R E S Y O U R M O V E 
2 5 0 P R I N T A T 0 , x ; M " s L E T x - x + 2 s I F x = 

1 6 T H E N L E T x = 2 
2 6 0 P R I N T A T 0 , x ; " e f " : P A U S E 5 : P A U S E 5 

O 
2 7 0 G O T O 2 3 0 

Lines 205-270 M a k e t h e p l a y e r ' s m o v e a n d i n c r e m e n t t h e n u m b e r o f m o v e s 
c o u n t e r . T h e k e y b o a r d is s c a n n e d f o r a k e y p r e s s , a n d t h e a r r o w 
c h a r a c t e r is m o v e d a c c o r d i n g l y I f t h e ' 0 ' k e y 1$ p r e s s e d , a p i e c e is 
p l a c e d in t h e g r i d a n d t h e r o u t i n e i s e x i t e d O n c e t h e m o v e h a s b e e n 
m a d e , t h e b o a r d i s c h e c k e d l o r a w i n 

T h s = s : L E T h t » n : G O T O 5 2 0 * R E M I F S C O R 
E > 6 2 5 T H E N 4 I N A R O W 

4 6 5 I F m = 2 T H E N N E X T m 
4 7 0 L E T s l = s : L E T s = 0 
4 8 0 I F 1 e v = 2 A N D q < 7 T H E N L E T s » 0 : L E T 
q = q + l : L E T h h = 1 : G O S U B 3 2 0 
4 8 2 L E T s 1 = 5 1 - s * . 5 : I F * > 6 2 5 A N D h s > - l e 

6 T H E N G O T O 5 1 0 
4 8 5 R E M C H O O S E B E S T M O V E 
4 9 0 I F s 1 > h s T H E N L E T h s - s l s L E T h t - n 
5 1 0 N E X T n 

Lines 295-510 T h e s c o r e t o r e a c t i p o s s i b l e m o v e is c a l c u l a t e d n l i n e s 2 8 0 - 4 3 0 . 
a n d t h e b e s t s c o r e is r e c o r d e d i n l i n e 4 9 0 If l e v e l t w o t$ s e l e c t e d 
t h e n l i n e 4 8 0 c a l l s t h e s c o r e r o u t i n e a g a m w i t h d i f f e r e n t p a r a m e t e r s 
t o f i n d y o u r b e s t r e p l y a n d s u b t r a c t s t h i s s c o r e f r o m i t s o w n T h e 
s c o r e i s c a l c u l a t e d b y a d d i n g u p h o w m a n y c o u n t e r s w o u l d b e i n a 
r o w b y p l a c i n g i t s p i e c e in e a c h c o l u m n T h e s c o r e i s t h e n 
i n c r e m e n t e d b y 5 1 ( l i n e s 3 4 0 . 3 7 0 . 4 0 0 a n d 4 3 0 ) w h e r e 1 h o l d s t h e 
n u m b e r i n a r o w ' ( T h i s m e a n s t h a t f o u r t o k e n s i n a r o w — 5 * - 6 2 5 

- is a b e t t e r s c o r e t h a n t o u r r o w s o f t h r e e t o k e n s - 4 * 5 1 - 5 0 0 I 

5 2 0 P R I N T A T 0 , x ; " L E T p a p e r - 2 : I F 
h s = - I e 6 T H E N G O T O 6 6 0 

5 3 0 L E T x = h t » 2 
5 4 0 P R I N T A T 0 , x ; " e f 
5 5 0 G O S U B 5 8 0 
5 6 0 I F z z T H E N P R I N T A T 0 , 2 1 ; " I W i n " ; A 

T 2 , 1 8 ; " P r e s s a n y k e y " : B O R D E R O : P A U S E 
5 0 : P A U S E O : R U N 

5 7 0 G O T O 1 6 0 

Lines 520-570 if n o m o v e c a n b e m a d e b y t h e c o m p u t e r a n d h s ( h i g h e s t s c o r e " h a s 
n o t b e e n c h a n g e d , t h e n t f t e g a m e i s d r a w n If u is s e t t o e q u a l 6 2 5 
t h e c o m p u t e r a n n o u n c e s t h a t it h a s w o n 

2 7 5 R E M M Y M O V E 
2 8 0 P R I N T A T 1 0 , 1 8 ; " I ' m T h i n k i n g " : L E T 

raove=move+l: P R I N T A T 6 , 1 9 ; " M O V E " ; m o v e : 
L E T h s = - 1 e 6 : F O R n = l T O 7 : L E T h h = O s L E 

T s = 0 : F O R n » = 2 T O 5 S T E P 3 
2 9 0 I F a ( n + 1 , 7 > T H E N G O T O 5 1 0 

Lines 275-290 M a k e t h e c o m p u t e r s m o v e a n d i n c r e m e n t t h e n u m b e r o f m o v e s ' 
c o u n t e r 

2 9 5 R E M C A L C U L A T E S C O R E 
3 0 0 F O R q = 2 T O 7 : I F a < n + l , q > T H E N N E X 

T q 
3 1 0 I F u T H E N L E T q = q - l 
3 1 5 R E M H O R I Z O N T A L 
3 2 0 F O R y = l T O 3 : I F a < n + 1 , q + y ) = m T H E N 
N E X T y 
3 3 0 L E T z = y - l : F O R y = l T O 3 : I F a ( n + l , q 

— y > = m T H E N N E X T y 
3 4 0 L E T z = z + y : L E T s = s + 5 ~ z 
3 4 5 R E M V E R T I C A L 
3 5 0 F D R y—1 T O 3 : I F a < n + 1 + y , q > * m T H E N 
N E X T y 
3 6 0 L E T z = y - I : F O R y = l T O 3 : I F a t n + l - y 

, q > = m T H E N N E X T y 
3 7 0 L E T z = z + y : L E T s = s + 5 ~ z 
3 7 5 R E M D I A G O N A L 
3 8 0 F O R y = l T O 3 : I F a ( n + 1 + y , q + y ) = m T H E 

N N E X T y 
3 9 0 L E T z = y — 1 : F O R y = l T O 3 s I F a ( n + l - y 

, q - y > = m T H E N N E X T y 
4 0 0 L E T z = z + y : L E T s = s + 5 A z 
4 1 O F O R y = l T O 3 : I F a ( n + l - y , q + y > = m T H E 

N N E X T y 
4 2 0 L E T z = y - l : F O R y = l T O 3 : I F a ( n + l + y 

, q - y ) = m T H E N N E X T y 
4 3 0 L E T z = z + y : L E T s = s + 5 ~ z + R N D : R E M A D D 
A R A N D O M E L E M E N T 
4 4 0 I F u T H E N R E T U R N 
4 5 0 I F h h T H E N R E T U R N 
4 6 0 I F m = 2 A N D s > 6 2 5 T H E N L E T z z = l : L E 

5 7 5 R E M P R I N T M O V E 
5 8 5 I F a t < x / 2 ) + l , 7 ) T H E N G O T O 2 3 0 
5 9 0 F O R n = 2 T O 7 i I F a < < x / 2 > + 1 , n ) T H E N 
N E X T n 
6 O O F O R v = l T O 1 6 — 2 * n : P R I N T A T v , x ; I N 

K 1 ; O V E R 1 ; P A P E R p a p e r ; " " ; A T v + l , x ; " 
" ; A T v - 1 , x ; P A P E R ( 4 + 3 * ( v > 2 > ) ; " " : B E 

E P - I , v + 1 0 : N E X T v 
6 1 0 L E T a < x / 2 + l , n ) = p a p e r 
6 2 0 R E T U R N 

Lines 575-620 P r i n t t h e t o k e n o n t h e g r i d a n d a l t e r t h e a r r a y s o t h a t t h e m o v e is 
r e c o r d e d o n - s c r e e n 

6 2 5 R E M Y O U W I N 
6 3 0 I F s > 6 2 5 T H E N P R I N T A T 0 , 2 0 ; " Y o u W 

i n " ; A T 2 , 1 8 ; " P r e s s a n y k e y " : B O R D E R O : P 
A U S E 5 0 : P A U S E O : R U N 

6 4 0 L E T u = 0 
6 5 0 G O T O 2 8 0 

Lines 625-650 C o n t a i n t h e r o u t i n e t h a t d i s p l a y s t h e m e s s a g e if t h e p l a y e r * n s a n d 
o f f e r s a n o t h e r c h a n c e t o p l a y 

6 5 5 R E M D R A W 
6 6 O P R I N T A T 0 , 2 1 ; " D R A W " ; A T 1 , 1 8 ; " P r e s s 
a n y k e y " : P A U S E 5 0 : P A U S E O : R U N 

Lines 655-660 C o n t a i n t h e r o u t i n e c o n t r o l l i n g w h a t h a p p e n s if t h e g a m e >s d r a w n 

9 9 9 0 S A V E " C o n n e c t 4 " : S T O P 

Line 9990 T h e c a s s e t t e s a v e ' r o u t i n e 

9 9 9 8 E R A S E " m " ; 1 ; " C o n n e c t 4 " 
9 9 9 9 C L E A R : S A V E • " m " ; 1 ; " C o n n e c t 4 " 

Lines 9998-9999 C o n t a i n t h e M i c r o d r i v e s a v e ' r o u t i n e O m i t t h e s e m e s ' y o u d o n t 
h a v e a n I n t e r l a c e 1 u n i t c o n n e c t e d 
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ON THE OCHE 

This t h r i l l i n g g a m e b r i n g s 
y o u all t h e e x c i t e m e n t o f 
C o m p e t i t i o n D a r t s 

ON T H E O C H E is 
d e s i g n e d f o r t w o p l a y e r s 
and h a s s u p e r b g r a p h i c s 
i n c l u d i n g A u t o m a t i c 
S c o r e b o a r d 

4 8 K S p e c t r u m 

( D A R T S ) 

This and other games 
on display at: 
THE ARTIC SOFTWARE STATION, 
263 Acton Lane, London W4. 
01-995 2152 



CIRCE 
Nick A l e x a n d e r and S t e v e W e b b are no longer virgins in the software field — Ph i l M a n c h e s t e r fakes a 

stroll up Portobello Road to check on how Virgin Games have beefed up their act. 

Virgin Games, synonymous 
wi th V i rg in Rccords and Vi rg in 
Air l ines, is exactly where you 
would expert it to be. H ippy 
entrepreneur, Richard 
Branson, rules his empire f rom 
a chaotic off icc at the 
fashionable end o f the 
Portobello Road — all M i n i 
Mokes and expensive mews 
cottages. You've got to be 
young and trendy and rich to 
cut it here. 

Virg in certainly qualif ies in 
the second two categories but 
its principals are not as young 
as they used to be. Born out o f 
the swinging 'sixties London 
youth culture wi th the straight-
forward and uncompromis ing 
mot to, ' D o your own thing, 
maan' t V i rg in was an obvious 
candidate for a computer 
games company. 

"I t 's a serious business 
venture," c laimed Nick 
Alexander, the 'maan' in 
charge of V i rg in Games. " B u t 
there's no reason why that 
shouldn't be fun — we've 
always t r ied to mix 
entertainment and fun 
together" The latest 'bi t o f fun* 
that Virg in has on the cards is 

a to set up a cheap and cheerful 
jjj air l ine fciTying the poor a n d / 
^ or mean across the At lant ic . 

When yours truly arr ived at 
o the Vi rg in offices, the computer 
^ room was being used by the 

A i r l i ne people for a conference 
discussing which T-shir t t o use 
to promote the new venture. 
That's why technical manager 
Steve Webb and myself du ly 
parked our behinds on the 
Habitat sofa in the reception 
area and chatted about Virgin's 
software development 
methods. 

Webb is a Spectrum freak 
and. flying in the face of the 
established practice of using a 
flashy development machine, 
builds games using the machine 
itself. " I use two Spectrums 
side-by-side l inked through 
Microdrives. I can put the 
assembler and moni tor in one 
and the actual program in the 
other," he said. V i rg in is in the 
established popular market 
wi th its games aimed at the 
Spectrum and the Commodore 
64. Webb described the 
Commodore as "a lazy 
programmers' machine" and 
defended the idosyncratic 
Spectrum as " f rust rat ing but 
challenging". 

He has just packaged up his 
knowledge of the device's 
innards in a book on Spectrum 

THE SWET INNOCENCE OF VIRGIN 
machine code, short ly to be 
publ ished by V i rg in Books 
(yes, another part o f the 
empire). Webb claims that it 
takes you right through the 
intricacies o f machine code 
programming. "There arc some 
books on machine code 
programming that don' t even 
tel l you how to read the 
keyboard — mine docs all that 
and lots more." he said. 

But Webb and V i rg in are 
moving on to pastures new and 
the conversation turned to the 
emerging Japanese home 
computer operat ing system, 
MSX. Webb sees it as the 
flavour o f the year and V i rg in is 
investing in developing 
software for it when it 
eventually arrives in the L ' K . 
A n MSX emulator for the 
Spectrum? Webb didn' t dismiss 
the idea. 

The A i r l i ne people had 
finished the serious part o f 
their conference and were now 
having fun look ing at the 

various trendy designs for T-
shirts; that meant we could go 
have a look at some o f Virgin's 
product in action. 

Rather than just employ ing 
spotty programmers fresh out 
o f the fifth fo rm. V i rg in is 
fo l lowing the US trend in 
staff ing its development team. 
This involves br inging in artists, 
poets and musicians to package 
up the games ideas. Former 
graphic artist, Ian, explained 
why this helps produce better 
games. "Mos t programmers are 
mathematical ly incl ined and 
when they get in to designing 
graphics they get very-
symmetrical. I never use 
squared paper, for instance — 
it's too restricting." 

Ian was wo rk ing on a revamp 
o f Virgin's Commodore 64 
game. Falcon Patrol. It 's a sort 
o f airborne Tranzam w i th some 
pretty graphics and it sold well 
in the Commodore market. 
The Spectrum version is sti l l 
underassessment — so don't 

look for it in the shops for a 
whi le. 

Virgin's latest product for the 
Speccy is an i tem called 
Sorcery (see Joystick Jury) — a 
cross between an arcade action 
game and an adventure. 
"Arcade games are stil l where 
it's at and I don't think the text 
adventure games are as 
seductive as this sort o f thing," 
said Webb. Virg in is hoping to 
pul l a bestseller out o f i t ; in 
fact, desperately needs one. 

" T h e market we started in 15 
months ago has changed — it's 
very di f ferent now." explained 
the unbelievably nice Nick 
Alexander. "We've not been 
amazingly successful, though 
we made quite a lot o f money 
in the first six months of 
business." A lexander reckons 
that i f it had been any other 
company this wou ld have been 
seen as pretty good. " W e got 
quite a pasting because we were 
expected to come up wi th 
something di f ferent. We 
wanted to tap new sources o f 
creativity — the home 
programmers who didn't want 
to spend their lives hunched 
over a keyboard but maybe had 
some good ideas," he went on. 

The highly compet i t ive 
nature of the games market has 
changed all that and Virgin's 
or iginal plan l o package up 
programmers l ike rock 
musicians fai led badly. Games 
buyers arc not interested in 
what colour socks the 
programmer's wearing. So 
Vi rg in has reverted to a more 
t radi t ional approach — the in-
hou.se development team. 

But A lexander is adamant 
that " the market ing o f the 
author as an artist wi l l bccomc 
more impor tant . In str iving for 
that we have to recognise that 
the things that sell arc good 
addictive games wi th good 
graphics." V i rg in has t r ied some 
of f - the-wal l ideas — it brought 
out a computerised version of 
ye ancient Chinese oracle, the I -
Ching. " I t was di f ferent, but it 
was a commercial disaster," 
op ined Alexander. Perhaps 
Virgin should have consulted 
the oracle first! 

Meanwhi le, the A i r l i ne 
people have decided that they 
don't l ike any of the T-shirts 
and arc tel l ing the artists to go 
away and t ry again. V i rg in 
Games is going through much 
the same process. Whether its 
second attempt is more 
successful than the first remains 
to be seen. Q s 
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C o m p a t i b l e wi th Kempston , Protek/AGF, 
a n d In te r face 2 joystick types. 

Ava i lab le through g o o d 
c o m p u t e r stores 
everywhere 



-

P l e a s e d e l e t e o r c o m p l e t e as a p p l i c a b l e 


