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Throughout history, in times of anguish and need, 
there have arisen great leaders who have turned 

away the tides of defeat, deprivation and slavery. They 
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The Sound of Cheetah 
Cheetah have added a MIDI keyboard to their ever-expanding 
range of musical peripherals. Called the MK5 it Is a lull-size, 
live octave polyphonic keyboard with 61 keys and pitch bend 
wheel. Up to 128 patches can be recalled from the chosen 
sound module Other features Include a hold function, octave 
shift, LED display, MIDI out (assignable to any one of 16 MINI 
channels) and it comes complete with a metal case 

The keyboard can be utilised to a computer music controller 
via the Cheetah MIDI interlace (£29.95). Compatible with the 
128/+2, the keyboard will enable the user to edit and play a 
whole variety ot computer-generated sounds 

Cheetah plan further additions to their "slave keyboard" In 
the future to create even more possibilities for the system. 

The MK5 retails at £99.95. 
Cheetah can be contacted on (0222) 777337. 

Survey 
It's time to look In the mirror with 
some findings from the ZX 
readers' survey. 

The sections that you con-
sider best covered in ZX are 
Short Cuts, Utility Listings and 
Programming Series. These 
categories also figure highly In 
your requests for furl her cover-
age. 

Not surprisingly the machine 
owned by most ZX readers Is the 
Spectrum or Spectrum+ but 
there is now a sizeable contin-
gent ot 128 owners and 36% of 
Spectrum owners said they 
Intend to upgrade to the 128. 

As for machine use, most ZX 
readers spend their time Invol-
ved In original programming 
closely followed by games 
playing and typing In utility 
listings. Among the game 
players there was an almost 
even split between adventurers, 
arcade fanatics and strategists. 

By far the most common 
piece of hardware owned was 
a printer with 72 per cent of 
readers with one In their 
possession. 

Thank you once again for 
replying to our readers survey 
and for ten correspondents 
there Is a free ZX subscription, 
they are: J. E. Daniels, Milton 
Keynes, J. A. Sitton. Stevenage, 

M. Bedford Whit, Birmingham, 
Peter Booth, Merseyslde, Craig 
Jones, Kidderminster, J. S. Dare 
Kempston, T. F. Barber, Glasgow. 
T. Turner, Hull, C J. Morrison, 
Edinburgh, Ernest Taylor, Cleve-
land. 

Trivial Pursuit 
Winners 
The ZX Trivial Pursuit champion 
is Robert Burgess of Rotherham 
who will be representing ZX in 
the final of Domarks Golden 
Trivia challenge. Robert will be 
competing against Trivial 
Pursuit champions from other 
computer magazines for a 

rand prize of a gold Trivial 
ursuit set. 

In addition, Robert wins a 
copy of Domarks Trivial Pursuit 
as do four runners-up: R. Sands, 
Skipton, Jill Edmunds, Bristol, J. 
Rlddell, Heme Bay and M. Scott 
from Gateshead. 

Seven other entrants win 
Trivial Pursuit After Dinner Mints. 
They are: C J. Geggus, Romford, 
A. Welsh, Glasgow. A. Beale, 
Blandford Forum, A. Bradbury, 
Redditch, S. Burr. Aylesbury. S. 
Holllnshead, St Ives and 
Mathew Holder. Stanmore 

Destruction Test 
Konlx are planning to test the durability of its Speed King 
Joystick by attaching It to a specially designed machine that 
will manipulate it at high speed, non-stop, for as long as the 
Joystick will last. 

For those familiar with Daley Thompson's decathlon, the 
constant rate of play will be equivalent to doing the 100 
metres Indefinitely. 

Konlx are inviting guesses from one and all on the lifespan 
of the Joystick under these conditions and are offering a £100 
prize to the person whose guess is closest. The company 
concede that they have no Idea whether It will be days, 
weeks or months before the Joystick seizes up 

Those tempted to take a guess should submit their entries 
on a postcard giving their name, address and estimate to 
Daley Thompson's Decathlon Test, Konlx, do Solution Public 
Delations, 2 Welllngtonla Court, Vamdean Park, Brighton 
BN1 6TD. The closing date for entries Is 31st January, 1987. 
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An Absorbing Shock 

Marlechs latest character crea-
tion Is an up>wardly mobile 
Super hero vying to get Into the 
big league with the Tikes of Bat-
man and Superman. But It's 
hard making your way In the 
annals of modern legend when 
you have to tackle enemies 

such as armies of bouncing 
balls and carrots carrying 
machine guns. Cosmic Shock 
Absorber is the name of the 
apprentice Super hero in a 3D 
shoot-em-up (or root-em-up in 
the case of the carrots) that 
costs £7.95. 

Apologies 
A couple ot gremlins crept into 
the works In last month's Issue. 
Druid from Firebird was left 

beretl ol a monster rating — it 
was In fact a GREAT. 

Also Tarzan, the computer 
game Is not published by CRl 
as stated — it is published by 
Martech. 

Deeply Struck 
Deep Strike is Durells latest 

release, a WW1 aerial 
combat game fought out 

over enemy territory. As the 
pilot of a bi plane you must 

protect a bomber as Its 

assaulted from all sides by 
ack-ack fire, enemy fighters 

as well as see it safely 
round groups ot barrage 

balloons and hill formations. 
Deep Strike retails at £9.95. 

Well Brian ... 
Although he hasnt said i t* a game of two halts" (yet) 
Brian Clough, the touch line philosopher, Is lendtnahls 
name to a new computer/board game from CDS. The 

package, called Brian dough's Football Fortunes consists 
of cassette, playing board, counters, football player 
cards, Immunity cards and vast sums of money for 

transfer deals. It's a team manager game for up to five 
to the players and the object Is to take your team top of 

the league, as well as carry off the FA Cup. Transferring 
the game to your home costs a four-figure fee — £14,95. 

Staying In the football vein, Argus Press Software* 
Orandslam label Is releasing Peter Shilton* Handball 
Maradona! A 3D goalkeeplng simulation in which you 

>f game situations 
Handball Maradona costs £6.95. 

must keep a clean sheet in a variety of game situations. 

The House of Combat 
Melbourne House, as well as releasing Fist II, the follow-
up to Way of the Exploding Fist, have a number of other 

combat-based action games In the pipeline. 
Knucklebusters is set In an urban nightmare future where 
criminals are transformed into android slaves. One rebels 
and the aim of the game is to guide him through the six 

zones of the city through hosts of kamikaze robots to 
freedom. 

Judge Dredd, the 2000AD comic character will be 
fighting the forces of chaos In Mega City 1. The futuristic 

law enforcer has to contend with Robodogs, rats and 
anarchists but when the long arm of the law has a gun 
that can fire heat-seeking bullets, the scales of justice 

iv be tipped his way. 
Kwahl the sequel to Redhawk 

m m 
will be continuing the 

scrolling cartoon format ot the original in an adventure 
which pits Redhawk against the sinister scientist Dr Lee. 

Knuckledusters and Judge Dredd will retail at £8.95, 
Redhawk costs £7.95. 

Fist II. 

Spectrum Games Top Ten 
1 t 3) Computer Hits 3 Beau Jolly 
2 ( 7) Trivial Pursuit Domark 
3 ( 4) Paper Boy Elite 
4 ( 1) Infiltrator U.S. Gold 
5 ( ) Avenger Gremlin 
6 ( ) The Great Escape Ocean 
7 ( ) Dandy Electric Dreams 
8 ( ) Five Star Games Beau Jolly 
9 ( ) Trail blazer Gremlin 

10 i ) Tarzan Martech 
Chart supplied by W.H. Smith 

Trivial Pursuit continues to bounce around the charts* A 
former number one, it dropped back to number seven last 

month, but Is yet again challenging for the top spot. 
Following up their success, Domark have now released a 
Young Players' edition, £14.95, or If you already own the 
Genus edition the Young Players' question pack costs £7.95. 

Jewels of 
Darkness 
Winners 
The first ten entries pulled out of 
the hat in our "spot the 
similarities" contest featuring 
our Level Nine iront cover and 

previous L9 game covers, each 
win a copy of Rainblrd's Jewels 
of Darkness. 

They are: Samer Kurdl, 
Amman. Mrs A. Trotman, 
Lancing. Duncan North, 
Sheffield, S. J. Madeley. Middle-
wich, Cecil Westerchoff, Utrecht, 
Mathew Austin. Chesham, A. 
HulmeSk Altrincham, K. E. Rankin, 
Aldrldge Tommy Tay. Oberusel, 
Anthony Ross. Montana, USA. 

CO 
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Up in the Clouds 
Ian Martin, programmer of Ace, has come up with a 

"flying motor bike simulation" as part of his new game 
for Cascade, called Sky Runner. 

"The idea for Sky Runner came from a couple of my 
favourite movies," said Ian, "Dune and Return of the 

Jedl. The scene in Jedl where the flying motor cycles are 
hurtling through the trees was by far me most exciting 

sequence. That was the Inspiration for the action scenes 
In Sky Runner. 

"The story line for the game could be considered 
controversial In that it is based on drug busting on an 

Interplanetary level. Future society Is subdued Into 
docile obedience by the drug SKY and it Is your function 

to terminate the drug harvesting operation. 
Sky Runner Is priced at £9.95. 

Americana Winners 
Ten ZX readers carry ofl a quin-
tet of Americana titles from US. 
Gold. They are: M. A. Daltl. 
London SW8, Scott Jones, Hes-
ton. Melanle Hughes, Alderley 
Edge. Ian Macauley. Dudley, 

Allan Gibbs, Ipswich, Mark 
Syder, Wlndle St. Helens, Jean 
Pierre Clegg, London W1, Phillip 
Goodyear. Market Rasen, David 
Brewster. Klrcaldy, S. Turner, Isle 
of Wight. 

Xevlous — A screenshot of US Gold's forthcoming arcade 
conversion In which your objective Is to destroy a vast 
mothershlp and stem an alien Invasion. 

New Keyboard for QL 
Schon Keyboards, a new company, are marketing a 
replacement keyboard for the QL Comprising of two units (the 
keyboord and replacement housing) it costs £54.95. 

The keyboard has 64 black, full travel "two shot" moulded 
keys and a full-sized spacebar. The five function keys are 
distinguished by being coloured red. 

As The new housingTs similar to the original, all peripherals 
will remain compatible although new power and mlcrodrlve 
LED's have been added. 

The fitting time for the new keyboard is estimated at only 
five minutes. 
Schon Keyboards: 04865 3836. 

Wargames 
PSS have announced the 

latest releases In their 
Wargamers series. Set In the 
time ot the Roman Empire, 
Annals of Rome puts you In 
charge of the ruling power 

group In the senate and 
your task Is to further the 

expansion of the Empire's 
territories. 

With Battlefield Germany we 
are pitched Into 

contemporary times with a 
confrontation based on a 
hypothetical offensive Into 

Western Germany by 
Warsaw Pact forces. Annals 

of Rome and Battlefield 
Germany both cost £12.95. 

Battlefield Germany 

Streetwise 
The first two releases on Domark's new arcade label. Streetwise 
are Orblx the Terrorball and Kat Trap Described as a "bouncing 
shoot-em-up" prbix the Terrorball is a spherical space ship 
under your command in a mission to rescue a space craft 
stranded on a hostile planet. Kat Trap puts you In control of a 
mechanical cat-like robot In a multi-levelled blast the nasties 
type game Orblx costs £7.95 and Kat Trap retails at £8.95. 

Orbix the Terrorball. 
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SpecDrum 
Digital Drum system for the 

Spectrum 48 K/128K/+2 

Sound Sampler 
17 5KHz 

Bandwidth 

I 
Compatible with 
Spectrum 48K, 128K, 

Sweet Talker 
Compatible with Interface I 
& II and Spectrum 16K. 48K. 

. 128K, +2 . 

I Complete 
Twlth cassette 
[and full 
instructions. 

Midi Interface 

Compatible with 
Spectrum 48K, 128K. +2. 

£44.95^2 £49.95 

Mega-Sound 
For 48K Spectrum and ZX 

Spectrum+ . 
Achieve 
amazing 
sound 
capabilities 
that your 
Spectrum 
has been 
lacking. 

£29.95 B £24.95 H £10.95 
Casset te /Data 

Recorder 
High quality 

cassette/data 
recorders for 

your home 
computer | 
will allow 

reasy loading! 
"of even the mostl 

stubborn programs.l 

I J I • 
I m i 

[Spectrum Joystick 
Interface For Spectrum 

i48K/128K/ + 2. 
(Accepts any 
l Atari style 
1 joystick 

including 
Cheetah 125+, 
Mach 1 +. For 

r - Kempston 
L ^ ^ j S ^ ' Compatability 

£9.75 
I I / / / / / / / . 

MK5 Midi 
keyboard 

IA full size 5 octave 
polyphonic keyboard 
containing a sophisticated 
and very powerful computer, 
suitable for a wide range of uses! 

24.95 m £99.95 

« 
t 
i 

Mach 1+ Joystick 
Probably 
the best 
Joystick 
in the world 
• Auto Fire 

Metal Shaft 
| * + 2 
I Selector 
I Connector 
• 12 Month1 

warranty. 

1 2 5 + 
Joystick 

4 extremely 
! sensitive fire 
buttons 
• Auto fire switch 
• + 2 Selector 

|connector 
Uniquely 

| styled hand grip 
12 Month warranty. 

R.A.T. Remote 
lActionTransmitterl 

tnfra Red transmission [ 
* • Touch control 

• No extra 
software required I 
• Compatible with! 

1 all Sinclair/Cheetah| 
peripherals via the 

rear edge connector. I 

+ 2 Selector 
Connector 

I Sinclair Joystick Adaptor for 
connecting ZX Spectrum + 2 
computers to most^ 

| joysticks 
including 

i Cheetah 125 
and Mach I 

£14.95 H £8.95 H £19.95 11 £2.99 

I 

56 Way Extension 
Connector 

Cheetah's 6" long| 
extension cable 
[enables 
I Spectrum 
I penpherals to 
ft be distanced 
A ^ f r o m your 

(fcomputer. 

£7.95 
Prices include VAT. postage & pecking. 

Delivery normally 14 days 
Export orders at no extra cost 

Dealer enquiries welcome 

Cheeiah, products available irom branches ot 
J & D i x o n t W H S M I T H • 

S< StOrM tm mt pood COffVuW V̂ JDt 

Aerial 
Splitter 

i Cheetah's neat I 
splitter unit 
complete 

with 
self-adhesive pad 

[allows you to keep your T.V. and| 
Icomputer aenal leads plugged ir 
|without disturbing the picture. 

£2.25 

S p e c t r u m 1 2 8 / + 2 | 
to Midi Lead 

Midi control lead for 
Spectrum 128K/ + 2 
computer. 

£9.75 

Marketing 

Split Extension 
Connector 

2 Spectrum 
peripherals to be 
[connected to the 
computer bus. 

£10.99 

CHEETAH MARKETING LTD 
1 W I U O W 8 R O O K SCIENCE PARK 

CRLCKHOWELL ROAD. ST MELLONS.CARDLFF 
TEL CARDIFF(0222) 7 7 7 3 3 7 TELEX 497455 

FAX:0222 7 7 9 4 0 4 



any of us enjoy programming 
but unless we have an objective 
in mind when we begin we often 
find that we sit at the computer 
and produce yet another 
variation of 'Mastermind' or 
some other program dinosaur 
and the resulting code is a 
typical example of the worst 
kind of spaghetti programming. 

Not very satisfying, even It it 
works. 

The aim of this occasional 
series is to present a problem, 
perhaps a complete program or 
maybe a specific routine for you 
to apply your talents to and to 
discuss the possible solutions, 
their suitability, alternatives and 
possible developments. 

t hope we will generate an 
interactive section of the 
magazine where you will write 
to me and comment, criticise, 
offer solutions and even suggest 
possible problems for future 
analysis. ZXC has one of the 
largest and most dedicated user 
bases and we hope to offer you 
a means of expressing 
yourselves in a creative and 
exciting way. 

Do not worry that you may be 
inexperienced and feel your 
ideas are not good enough, 
many's the time when I've 
looked at a piece of 
programming from a reader 
who states that they are "sorry 
that it may not be good enough 
as they're a newcomer" only to 
find it a sophisticated and 
ingenious bit of work! 

Means to an end 
I propose to tackle each 
problem In the following general 
outline, this is subject to 
modification as we are always 
open to suggestions, but to 
begin with I propose the 
following steps: 
1. identity of problem concisely. 
2. Break the task Into essential 

sections. 
3. Discuss ways of Implementing 

each of the sections. 
4. Discuss possible 

developments. 
Step 3 may also debate the 

suitability of structured 

Ray Elder introduces a 
new series in which ZX 
readers can pit their 

wits against 
challenging 

programming problems 

techniques and/or machine 
dependent techniques. 

So without further ado let's 
look at the problem which 
inspired this article. 

Code Puzzle 
In a magazine that I infrequently 
purchase they ran a competition 
in which they presented us with 
the problem of decoding three 
messages which consisted of 
groups of letters into sensible, 
meaningful words or phrases. It 
was obvious that they were not 
anagrams and also had to be 
relatively simple so that most of 
us would have a chance to 
compete 

From this it seemed 
reasonable to me that they had 
used the technique of shifting 
letters along the alphabetic 
matrix by varying amounts, tor 
example they might have used 
an offset of two to produce 
Figure 1. 

Notice the 'wrap round' effect 
on Y and Z, now, as we all 
remember from our schooldays, 
to code the words required {eg. 
HELLO) you look up each letter 
and write down the 
corresponding one beneath if, 
so HELLO becomes FCJJM. 

Given the task to decode 
such a message then the 
intuitive or logical part of a 
human often fakes over, a three 
letter word is likely to be THE or 
AND. a single letter is likely to be 
I or A and the most frequently 
used letter Is often E. However 
this depends on the message 
being long enough to be able 
to identify these clues and try 
them out, if the message is very 

brief then it is much harder and 
often the only way is to patiently 
try all 26 offsets until the words 
make sense. 

An Ideal Job for the computer 
Is to set up all the offsets and 
present the decoded words for 
the operator to scan to spot if 
they make sense, so: 

1. Identify 
The program needs to accept 
coded words inpul from the 
keyboard, perform each of the 
26 offset letter comparisons in 
trun, presenting the results to the 
operator for their assessment as 
to validity. 

2. Breakdown 
a) INPUT words or phrase 
b) PROCESS each letter by 

adding (or subtracting) a 
constant value to it 

c) OUTPUT processed letters of 
the word or phrase to screen 
(or printer) 

d) REPEAT sections b & c 26 
times with value of constant 
Increased by 1 each time (26 
letters of alphabet) 

e) END 

3. Possible ways 
Taking each secfion separately, 
first we have to decide the form 
in which we will type In the 
coded message, letter at a time, 
a word or complete phrase. Also 
depending on this will be the 
means of storing It, a single 
string for the whole thing? 
dimensioned array perhaps for 
single words or letters. 

it we use an array then we 
need some input to find out the 
number of elements needed, on 
the other hand will it be more 
awkward examining a single 
string for the end of words? 

Probably the most simple 
means of entry would be to 
enter the lot, provided it wasn't 
excessively long, in a single 
string with single word entry 
being useful for short phrases 
and single letter being 
somewhat more lengthy to da 
Not forgetting that for both ihe 
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final options a prompt and input 
will be needed to establish 
either the number of letters or 
words to be entered. 

The method I chose was to 
enter individual words into a 
preset array, however I knew that 
each phrase was only three 
words long. With hindsight and 
with the Intention of malting the 
program flexible I am leaning 
towards entering the whole 
phrase in one go as being the 
best option. This will depend on 
the method chosen to process 
the letters in the end. 

One solution 
In my opinion, remembering that 
tt was short and simple, I seT up 
numerical arrays for each word 
with a numberlcal variable for 
each word holding the LENgth of 
that word. These elements held 
the base number tor each letter 
A=1, B=2 etc. obtained by 
finding the ASCII value of each 
letter and subtracting 64. 

Next I set up a control string 
containing the alphabet, all, by 
the way in upper case. This last 
is another consideration which 
needs deciding on. 

The actual processing was 
done by setting up a loop of 1 
to 26 and shifting the control 
string 1 place left each pass — 
by LET c$=c$(2 TO )+c$(1)- and 
then printing out the characters 
In that new string that were 
obtained by the values of the 
word arrays. This used several 
FOR/NEXT loops and though it 
worked. It was very Inelegant. 

It would be easier to set up a 
numeric control variable which 
increased by one each timet it 
could even be the loop counter, 
and add it to the ASCII code of 
the letter, this could be restored 
in another variable or printed 
directly to the screen. 

With this latter method you 
would have to check for spaces 
(if the phrase was entered as a 
complete string) and the wrap 
round effect: ie, any code over 
90 would have to have 26 taken 
away from it. 

It may be possible to use the 
fact that the address the 
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computer uses to find the 
character set is given by system 
variable CHARS at 23606 and 
23607, increasing 23606 by eight 
each time has the same effect 
as the last suggestion except it 
may be more difficult to allow 
for the wrap effect. 

Finally the output, screen or 
printer? Should It wait for a 
keypress each time to a new set 
of possible decoded letters has 
been produced or just pause for 
a predetermined time? Should 
the screen be cleared or 
scrolled? Perhaps an option only 
to print selected attempts might 
be included. 

All this will depend on the 
projected length of the code to 
be handled, and possibly on 
which of the methods of 
processing was chosen, and of 
course whether you own a 
printerl 

I am aware that there may be 
other, better ways of going 
about the task, but this was 
intended just to throw out some 
Ideas. I hope you'll throw some 
back at me. 

4. Development 
So we get to the solution of our 
easy code. Now, how about 
designing a system to encode 
messages In the first place, a 
relatively easy task. 

Would it be worth a routine to 
check that the words haven't 
simply been reversed (as In 
Hewson's famous Seiddab 
aliens)? 

It may be useful to Include an 
anagram or scramble routine. 

Could a program be 
developed to decode more 
complex codes? 

Could the program identify a 
possible solution on its own 
without needing a human to sit 
and look at each offering? A 
Dictionary program such as a 
spelllna checker would be 
useful for this. Is there one on the 
market? Could you write one? 
How would the words be stored 
(Mlcrodrives at leastl). 

Over to you 
I hope this gets the old grey 
matter working, I would be very 
interested In seeing your W 
programs to perform the set task 
(not including any 
developments). My gash version 
was 23 lines long, if your 
program is equal to or shorter 
than this then pop It in the post, 
in this case we will accept 
handwritten or printout of your 
code without a cassette tape 
and the most elegant solution 
will be featured in a future issue 
— with a suitable reward of 
course! 

Figure 1: 
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'0 
blows a sparky 

Now tor something completely different You are ,in insidious Ittl'v 
WORMIE being chased through a micro electronic labyrinth (you 
guessed n a Sinclair Spectrum1) by CREEPERS in SPUTNIKS and 
CRAWLERS on loot ((eels') Defend yOurs.H by shooting BIJRPER 
SPARKIES at the CRAWLERS and BLASTER SPARKIES to tak. 
out the SPUTNIKS You'll see the computer board in a smooth 
scrolling 3D viewed from above (yawn yawn |usi .mother bit ot 
mega programming) as you crawl around in search ol a DISK 
DRIVE on which to CLONE yourself Fnsi you II need to find fifty 
SPINDLES to eat which will replenish your supply ol SPARKIES to 
shoot at the BUGS How long can you trawl down a DATA BUS' 
Find out how relreshing a DE BUGGER tee s when you re stuck iri a 
Spectrum and covered in CRAWLIES This game is like WELL 
CRUCIAL MAN 

Available October 20th 
Trade enquiries to Centresoft 

on 021 356 3388 

Any Spectrum £9.95 
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R.R.P. £9.95 
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available November 20th 
Commodore 64 
available January 20th 
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A programming duet to 
convert your Spectrum 
or QL into a musical 
keyboard. Your 
conductor: David 
Nowotnik. 

•_ast month's issue of ZXC 
contained my game program for 
Christmas, for both Spectrum 
and QL computers. To those who 
typed in the listing, I hope you 

not only enjoyed playing 
'Santa's Dilemma", but got some 
pleasure from hearing your 
computer play a Christmas 
carol. 

That tune was programmed 
largely by trial and error; the 
BEEP command on both 
Spectrum and QL (particularly 
the latter) Is difficult to control. 
So, as the hours ticked away 
while I tried to get the tunes 
right, I thought that there must 
be a better way. And the listings 
appearing in figs. 1 and 2 are 
the result. 

Both programs, one for 48K 
Spectrum and Spectrum Plus 
(fig. 1) and QL (fig. 2) allow your 
computer keyboard to be used 

as a musical keyboard, 
stretching just over one octave. 
The two programs work in much 
the same way, so a single 
description of how to use them 
shouid suffice So once you 
have typed in the appropriate 
listing, SAVE and RUN It. 

Typing in the listings should 
be straight forward, apart, 
perhaps, from the graphics 
characters of line 730 in the 
Spectrum listing. Here, once you 
have entered 'LET aS=" *, press 
CAPS, and keep it pressed down 
while you press the following 
sequence of keys: 
4,9,5,9,3,9,5,9 
then close the quotes, and press 
ENTER. 

Figure 1 TUne Maker — Spectrum Listing 
>00 REM • • • COBpOMT • • • 4 SO IF qq-83 THEN LET k»y-5 
tio REM Da vi d Nowotnik 460 IF qq-69 THEN LET k»y -6 120 REM Octobar, 1986 470 IF qq-68 THEN LET k«y-7 
130 REM 

INIT 
4 BO IF qq»82 THEN LET k»y-S 

140 REM INIT 490 IF qq-70 THEN LET k»y—9 
ISO REM 300 IF qq-84 T K N LET k»y - lO 160 CLEAR 29999 SIO IF qq-71 THEN LET k*y -11 
170 LET mtart -30000 320 IF qq-72 THEN LET k«y-12 180 LET tune-Os LET a d d - s t a r t 330 IF qq-85 THEN LET k*y -13 
190 PAPER 2l INK 7 S40 IF qq-74 THEN LET k r y - 1 4 
200 REM 330 IF qq-73 THEN LET kvy -13 210 REM MAIN LOOP 360 IF qq-73 THEN LET kvy -16 
220 REM 370 IF qq-76 THEN LET k » y - t 7 
230 CLS 380 IF qq-00 THEN LET k*y -18 
240 PRINT AT 2,10j"TUNE MAKER" 390 IF qq-13 THEN LET k«y-19 
250 PRINT AT 4 , 4 » " S e l e c t i - " 600 RETURN 

k«y-19 

260 PRINT AT 8 , 4 ; - I . PRACTISE" 610 REN 
270 PRINT • 2. RECORD" 620 REM KEYBOARD 
280 PRINT 3. F-LAYBACK" 630 REM 
290 PRINT " 4. SAVE" 640 PAPER 21 CLS I INK O 
300 PRINT 3. LOAD- 630 LET a»«" « 

310 PRINT 6. EDIT" 660 PAPER 7 
320 PRINT 7. EX IT" 670 FOR I - 1 0 TO 18 
330 LET zt • INKEYS 680 PRINT AT 1,6t a* 
340 IF "1" OR z»>"6" THEN GO TO 330 690 NEXT 1 
330 LET w b - VAL z * 700 FOR 1-64 TO 204 STEP 16 
360 GO SUB tub*lOOO 710 PLOT i . 2 4 i DRAM 0,71 
370 IF »ub-7 THEN STOP 720 NEXT 1 
380 GO TO 210 730 LET a»-» • 
390 REM 740 RESTORE 730 
400 REM WHICH KEY 730 DATA 9 ,11 .13.17 .19 23 
410 LET qq- PEEK 23336 760 FOR 1-1 TO 6 
420 LET k*y-234 770 READ a 
430 IF qq- 48 THEN LET key-233 780 FOR j—10 TO 14 
440 1F qq-6ti THEN LET k»y-4 790 PRINT AT J t a s a* CO 
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LLllA 
800 NEXT i t NEXT i 
BIO LET a« -"ERTUIP" i INK 7| PAPER 2 
820 RESTORE 750 
830 FOR 1 - 1 TO 6: READ * 
840 PRINT AT 9 , a ; * S < i ) l NEXT 1 
850 LET a*-"ASDFQHJKLE" 
860 FOR J - 1 TO 10 
870 PRINT AT I 9 , l * 2 * 3 t a « ( i > 
8GO NEXT 1 
890 RETURN 
900 REM P » E M 23672,0 
910 POKE 23672,0 
920 POKE 23673,0 
930 RETURN 
940 FOR k - 1 TO 50 
950 NEXT k 
960 RETURN 
99O REM 
lOOO REM PRACTISE 
1010 REM 
1020 GO SUB 620 
1030 PRINT AT 2,2 | "PRACTISEi Press 0 ' t o stop" 
1040 GO SUB 400 
1050 IF key-255 THEN RETURN 
1060 IF key<254 THEN BEEP .025 ,key 
1070 GO TO >040 
1080 REM 
2000 REM RECORD 
20 lO REM 
2020 GO SUB 620 
2030 PRINT AT 2 , 0 ; "RECORD: P r n t O' to stmrt and 
• top " 
2040 LET a d d - s t a r t 
20S0 GO SUB 400 
2060 IF key <> 255 THEN GO TO 2030 
2070 GO SUB 940: GO SUB 900 
2080 LET 1 -754 
2090 GO SUB 400 
2100 IF key<254 THEN BEEP .025 ,key 
21IO IF i - k e y THEN GO TO 2090 
2120 POKE add, PEEK 23672 
2130 POKE odd•I , PEEK 23673 
2140 POKE add*2,Z 
2150 IF z - 2 5 5 THEN LET t u n c l l RETURN 
2160 LET z -keys LET add 'add*3 
2170 GO SUB 900i GO TO 2090 
2200 REM 
3000 REM PLAYBACK 
3010 REM 
3020 IF tun»»0 THEN RETURN 
3030 GO SUB 620 
3040 LET b«-qi n - s t * r t 
3050 LET end-add 
3060 REM 
3070 PRINT AT 2,lO;"PLAYBACK" 
3090 LET add 1 -beg in 
3100 LET d u r - PEEK add 1*256* PEEK (add l+ l> 
3110 LET n o t e - PEEK (add 1*2) 
3120 IF note—255 OR addl > - end THEN PRINT AT 2 , 1 0 ( " 
" ! RETURN 
3130 IF note—254 THEN PAUSE dur 
3140 IF note<254 THEN BEEP d u r / 5 0 , n o t e 
3160 LET add 1-add I+3 
3170 GO TO 3100 
3180 REM 
4000 REM SAVE 
4010 REM 
4020 IF tune -O ThCN RETURN 
4030 CIS 
4040 INPUT "SAVEt Enter f i l e n«a» - ; a * 
4050 SAVE CODE s t a r t , a d d - s t a r t + 5 
4060 RETURN 
4070 REM 
5000 REM LOAD 
SOlO REM 
5020 CLS 
5030 INPUT "LOAD: Ent^r 4» le name " ( » l 
5040 LOAD a* CODE s t a r t 
5050 LET tune—1 
5060 LET add-mtart 
5070 IF PEEK < add + 21 —255 THEN RETURN 
3060 LET add-add*3 
5090 GO TO 5070 
SlOO REM 
5200 REM GET VALUES 
52lO INPUT "Enter new note va lue " ( n o t e 
S220 INPUT -Enter new d u r a t i o n " ;dur 
5230 IF notm-254 THEN GO TO 52SO 
5240 IF note>20 OR note <> INT note THEN GO TO 52 lO 
5250 IF d u r < I OR dur <> INT dur THEN GO TO 3210 

S260 
3270 
6000 

6010 
6020 
6030 
6040 
6050 
6060 
6070 
6080 
6090 
60S0 
6100 
6200 
6210 
6220 
6230 
6240 
6250 
6260 
6270 
62SO 
6290 
6300 
63 lO 
6320 
6330 
6340 
6350 
6360 
6370 
6380 
6390 
6400 
6410 
6420 
6440 
6450 
6460 
6470 
6480 
6490 
6500 
6510 
6320 
6530 
6540 
6550 
6S60 
6570 
6560 
6590 
6600 

66 IO 
6620 
6630 
6640 
6630 
6660 
6670 
6680 
6690 
6700 
67 lO 
6720 
6730 
6740 
6750 
6760 
6770 
6780 
6800 
6810 
6820 
6830 
684O 
6990 
7000 
7010 
7020 
7030 
7040 
7050 
7060 
7090 
7090 
7100 
71 10 
7120 
7130 

RETURN 
REM 
REM EDIT 
REM 
IF tune -O THEN RETURN 
LET paqes- INT < ( a d d - * t a r t - 2 ) / 3 0 > +1 j LET i tem-1 
CLS I PRINI AT 2 , 2 | " E D I T " I LET number-O 
PRINT AT 4,2;"SELECT PAGE C l " | 
IF pages-1 THEN PRINT ">" 
IF pagesM THEN PRINT " t o a : p A Q * t | ' ) > 
INPUT "Enter page number " ;paqe 
IF p*ge<1 OR page>pagem OR page <> INT page THEN GO TO 

LET b e g i n - s t a r t +30* (page -1 ) 
CLS t PRINT AT 2 , 2 ; " E D I T - ( PRINT : PRINT 
FOR i - 0 TO 9 
IF b e g i n * i * 3 >• add THEN GO TO 6270 
LET number-number*1 
PRINT TAB 4 (1*1 ; TAB 8 ; PEEK <1«3«2*beg>n) ; 
PRINT TAB 16; PEEK Ci * 3 * b e g i n ) * 2 5 6 * PEEK <1«3*1 'begin) 
NEXT 1 
INK; Ot PRINT AT l t e m + 4 , l ; » > ~ 
PRINT AT 1 6 . 4 ; " P A I D E " V " l INK 7 
LET z » - INKEYt 

GO TO 6290 
GO TO 6400 
GO TO 6450 
GO TO 6S20 
GO TO 6640 

CODE z t - 1 1 THEN 
CODE z S - 1 0 THEN 

IF z » - " " THEN 
IF z » - " p " T « N 
IF z » - " a " THEN 
IF z « » " i " IHEN 
IF z « - " d " THEN 
IF zt-'7- OR 
IF z * - " 6 " OR 

GO TO 6730 
GO TO 68OO 

RETURN IF ! » • - • - THEN 
GO TO 6290 
REM 
LET end-begin*3*number 
GO SUB 3060 
GO TO 6200 
REM 
GO SUB S200 
LET e d i t - b e q l n + 3 * ( i t e m I ) 
POKE e d i t , d u r - 2 5 6 « INT ( d u r / 2 5 6 ) 
POKE e d l t • I , INT (dur /256> 
POKE e d i t + 2 , n o t e 
GO TO 6200 
REM 
PRINT AT 21 ,4 | " INSERT -
GO SUB S200 
LET add-add*3 
FOR i - a d d TO beg in*3* (1tem) STEP - 1 
POKE 1, PEEK < i -3» 
NEXT i 
LET e d i t - b e q i n * 3 * ( i t e » - l > 
POKE e d i t + 1 , INT ( d u r / 2 3 6 ) 
POKE e d i t , d u r - 2 5 6 * INT ( d u r / 2 5 6 ) 
POKE e d i t + 2 , n o t e 
GO SUB 6200 
REM 
PRINT AT 21 , 4 ; "DELETE - Are you t u r t ? " 
GO SUB 940i LET w«- INKEYS I IF w * - " " THEN 
IF b» < > - y - THEN GO TO 6200 
LET add>«dd-3 
FOR i - b e g i n + 3 * ( 1 l « i - 1 ) TO add 
POKE i , PEEK (1*3) 
NEXT i 
GO TO 6200 
REM 
PRINT AT i t e m + 4 , 1 ; " " 
INK Ol LET i tem«11em-1 
IF I tem-O THEN LET Item-number 
PRINT AT » t e m * 4 , l ; " > " 
INK 7i GO TO 6290 
REM 
PRINT AT i tem + 4 , 1 J" -
INK Ol LET i t e m - i t e m * I 
IF item>number THEN LET i t *m= l 
PRINT AT 1 t e m + 4 , ! ; " > " 
INK 7: GO TO 6290 
REM 
REM EXIT 
REM 
IF tune -O THEN STOP 
CLS I INPUT "EXITi Send data t o p r i n t e r ? 
IF a * - " " THEN LET a » - " n " 
IF a * ( l > - - y - THEN LET p n n t - 1 
IF a t ( l > <> " y " THEN LET p n n t - O 
FOR i - s t a r t TO add*? 
LET K - PEEK i 
PRINT k | " , " ; 
IF p r i n t THEN LPRINT x 
NEXT i 
STOP 

GO TO 66SO 
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LLUJ 
Figure 2 

Time Maker — QL 
Listing 
100 REMark 
i10 REMark 
120 REMark 
130 i 
140 INIT 
150 REPeat main. loop 
160 2-MENU 

SELect ON z 
« l l PRACTISE 

»•» Compowr • • • 
David Nowotnik 
October, 1986 

170 
190 
190 
200 
210 
220 
230 
240 
2 SO 

- 2 : RECORD: tune=l 
-31 PLAYBACK s t a r t * 4,add 
•4t SAVE_TUNE 
- S i LOAD.TUNE 
-61 EDIT TUNE1 
- 7 l EX1T_TUNE 
END SELect 

260 END REPeat main, loop 
270 I 
280 DEFine PFtQCedure TV 
290 MODE 8t WINDOW 512 ,236 ,0 ,0 
300 PAPER 0< CLS 
310 WINDOW 449,200,32 ,16 
320 WINDOW #2 ,446 ,200 ,32 ,16 
330 WINDOW •0 ,448 ,40 ,32 ,216 
340 PAPER 2: PAPER « 2 , l i PAPER 110,0 
330 INK 7i INK * 2 , 7 : INK »0,7 
360 CLS I CLS «0 
370 END DEFi ne TV 
300 i 
390 DEFln* PROCedure 1N1T 
400 TV 
4 10 s t a r t " RESPR(O) 
420 IF star t>221164 THEN s ta r t -RESPR(s ta r t -221184) 
430 tune -0 
440 END DEFlne I NIT 
430 l 
460 DEFine FuNction MENU 
470 LOCal I , I * 
480 CLSi INK 7t CSIZE 2 , 0 
490 AT 2,161 PRINT "TUNE MAKER" 
300 AT 4,Bi PRINT "SELECT" 
310 PRINT W , 1. PRACTISE" 

2. RECORD" 
3. PLAYBACK" 
4. SAVE" 
5. LOAD" 
6. EDIT" 
7. EXIT" 

320 PRINT," 
330 PRINT," 
340 PRINT," 
350 PRINT," 
560 PRINT," 
370 PRINT," 
SBO REPeat menu_loop 
390 z * » I N K E Y « ( - l > 
600 IF z»>"0" ANO I * < " 8 " THEN EXIT menu^loop 
610 END REPeat menu,loop 
620 * - z » : CLBi RETurn I 
630 END DEFlne MENU 
640 » 
630 DEFine FuNction WHICH KEY 
660 LOCal Z « , l , k e y , x 
670 FOR 1—7,4,3 ,2 
680 K-KEYROW(1)1 IF k THEN EXIT i 
690 END FOR 1 
700 SELect ON i 
710 - 7 : SELact ON * 
720 -H i key-22 
730 -161 key-15 
740 - 32 : key-4 
7SO - 6 4 i key-11 
760 -128 : key-7 
770 - REMAINDER i key -O 
7BO END SELect 
790 - 4 i SELect ON x 
BOO -32 : key-30 
810 - 6 4 i key—20 
620 -12Bi k e y - l O 
830 - REMAINDER i key-0 
840 END SELect 
0 5 0 - 3 : SELect ON x 
860 -41 key—8 
870 - 1 6 1 key-16 
880 —64i key-13 
890 -128 : key -3 
900 « REMAINDER 1 key -O 
910 END SELect 
920 - 2 : SELect ON x 
930 «2i key-24 
940 - 4 l key—6 
930 »Bi key-18 
960 -16i key -12 
970 - 64 : key=9 
980 - REMAINDER i key-0 
990 END SELect 
lOOO • REMAINDER I key=0 
1010 END SELect 
1020 RETurn key 
1030 END DEFlne WHICH KEY 
1040 : 
1030 DEFlne PROCedure PRACTISE 
1060 LOCal z 
1070 KEYBOARD 
1080 AT 2 ,6 i PRINT "PRACTISE: Press ' p ' t o stop" 
1090 REPeat p r a c t i s e loop 
llOO WHICH^KEY 
1110 IF I - 3 0 THEN EXIT pract1«e_lOOp 

1 120 
1130 
1 140 
1130 
1 160 
1170 
1 1 8 0 
1190 
1200 
1210 
1220 
1230 
1240 
1250 
1260 
1270 
1280 
1290 
1300 
1310 
1320 
1330 
1340 
1330 
1360 
1370 
1380 
1390 
1400 
1410 
t 420 
1430 
1440 
1430 
1460 
14 70 
1480 
1490 
1300 
1310 
1320 
1330 
1540 
1550 
1560 
1570 
1580 
1S90 
1600 
1610 
1620 
1630 
1640 
1650 
1660 
1670 
1680 
1690 
1700 
1710 
1720 
1730 
1740 
1750 
1 76U 
1770 
1780 
1790 
1 BOO 
1810 
1820 
1830 
1840 
1850 
1860 
1870 
1BBO 
1890 
1900 
1910 
1920 
1930 
1940 
1930 
1960 
1970 
1960 
1990 
2000 
2010 
2020 
2030 
204O 
2030 
2060 
2070 
2080 
2090 
2100 
2110 
2120 
2130 
2140 
2130 
2160 
2170 
21 BO 
2190 

to s t a r t and stop" 

IF i > 0 THEN 
BEEP 6000,1 

ELSE 
BEEP 

END IF 
END REPeat pract i«e_1oop 
END DEFlne PRACTISE 
: 
DEFine PROCedure KEYBOARD 
LOCal i , K , a t 
x -12 : a * - " i x e v b n m , . / " 
INK Oi PAPER 7 
FOR l - l TO 10 

BLOCK 4 0 , 8 0 , x , 8 0 , 7 
CURSOR x * 16,1SO 
PRINT a*<l> 
x-x»42 

END FOR 1 
a* - " sd f g h j k l i " 
INK 71 PAPER O 
FOR 1 - 1 , 2 , 3 , 5 , 6 , 8 

x- l»42»3B 
BLOCK 3 0 , 4 0 , x , 8 0 , O 
CURSOR x*10,106 
PRINT a»<t+ l ) 

END FOR 1 
INK 7I PAPER 2 
END DEFine 
: 
DEFine PROCeduro RECORD 
LOCal z ,key 
KEYBOARD 
AT 2 , 2 I PRINT "RECORDi Press 
REPeat s t a r t . l o o p 

z-WHICH_KiY 
IF 1 -30 THEN EXIT » t a r t _ l 0 0 p 

END KEPeat s t a r t , l o o p 
a d d - s t a r t : POKE_W 163886,0 
POKE^W a d d , 0 : POKE add+2,0 
key=0: PAUSE 10: add=*dd+4 
REPeat reco rd . I oop 

z-WHICH KEY 
IF Z«30 _OR PEEKJW ( 1 6 3 8 8 6 ) > 6 3 0 0 0 THEN EXIT record_ loop 
IF z >0 THEN 

BEEP lOOOO.z 
ELSE : BEEP 
END IF 
IF z O k e y THEN 

POKE «dd*2,ZI POKE_W add, PEEK_W (163886) 
add-*dd+4i key-Zi POKE_W 163886,0 

END IF 
END REPeat record_ loop 
POKE.W a d d , P E E K ( 1 6 3 0 0 6 ) : POKE add+2,253 
END DEFlne RECORD 
t 
DEFine PROCedure PLAYBACK (beg in , ending) 
LOCal add 1,z 
IF NOT tune THEN RETurn 
AT 2,121 PRINT "PLAYBACK" 
add 1 -begin 
REPeat p i*yb«ck_ loop 

POKE.W 163886,0 
REPeat delay 

IF P£EK_W (163886)>- PEEK,W (addl) THEN EXIT delay 
END REPeat delay 
z-PEEK (addl+2) 
SELect ON z 
- O : BEEP 
-233I EXIT playback^loop 
- REMAINDER : BEEP IOOOO,z 
END SELect 
add i -add l+4 
IF end:ng<-add 1 THEN EXIT piayback^loop 

END REPeat p iayback_ loop 
END DEFlne PLAYBACK 
1 
DEFlne PROCedure SAVE_TUNE 
LOCal a* 
IF NOT tune THEN RETurn 
AT 2,21 INPUT "Enter f i l e name " | «» 
DELETE "md v2_"t>a* 
SBYTES " ® d v 2 _ " t a * , s t a r t , a d d + 5 - « t a r t 
END DEFine SAVE_TUNE 
t 
DEFine PROCedure LOAD_TUNE 
LOCal a* 
AT 2,2s INPUT "Enter f i l e name " s * s 
LBYTES "mdv2_"*<a*,start 
tune -1 
add - s ta r t 
REPeat f i n d . e n d 

IF PEEK (*dd+2>-23S THEN EXIT f i n d . e n d 
add-add+4 

END REPeat f l nd_end 
END DEFlne LOAD_TL»NE 
: 
DEFine PROCedure EDIT_TLWE (begin) 
LOCal n u m b e r , e d l t _ l t e m , z , I 
REPeat e d i t l oop l 

CLSl INK 7I AT 2 , 2 l PRINT "ED1T" \ \ I CLS #0 
number-Oi a d i t l tem-1 
FOR i - O TO 9 

IF begln + i * 4 > - a d d THEN E X I T i 
number-number * 1 
PRINT TO 411 + 11 TO 0|PEEK (1•4+2+bagln) t 

PRINT TO 16) PEEK W ( I*4*begin+4) 
END FOR 1 
AT 3 + e d l t _ l t e m , 1 • INK O: PRINT ">" 
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LLLU 
2200 AT 16,12i PRINT "P A I D E " v" 
2210 REPeat e d i t _ l o o p 2 
2220 REPaat eo i t l o o p ; 
2230 I - CODE UNKEY»(-1>> 
2240 FOR 1 -112 ,97 ,103 ,100 ,101 ,208 ,216 
2230 IF i - z THEN EXIT e d i t _ l o o p 3 
2260 END FOR i 
2270 END REPeat e d i t _ l o o p 3 
2280 SELect ON z 
2290 -112i PLAYBACK b»qin,number«4+beqin 
2300 AT 2 ,12 | PRINT " 
2310 -20Bi AT ed i t _ i tem+3 ,11 PRINT " " 
2320 edi t_ i tem-ed» t _ i t a m - l 
2330 IF e d i t . i t e m - 0 THEN edi t _ l tem-number 
23*0 AT e d i t _ l t e ® * 3 , l i PRINT *>" 
23SO -2161 AT ed i t _ l t em*3 ,1 t PRINT " -
2360 e d i t _ l t e m - e d l t _ l t e m + l 
2370 IF e d i t _ i tem>number THEN cdit ._ it .am-l 
2 3 8 0 AT e d l t _ i t e m * 3 , l l PRINT ">" 
2390 -1011 EXIT e d i t . l o o p l 
2400 -971 SET_VALUES 
2410 edi t _ l t - b e g i n + 4 * < pd i t „ i t»m) 
2420 POKE e d i t _ i t - 2 , n o t e 
2430 POKE_W e d l t _ i t , dur 
2440 EXIT ed i t loop2 
2450 -103t PRINT » 0 , " INSERT"! GET_VALUES 
2460 add-add*4 
2470 FOR I - a d d TO beqln + 4 » ( e d i t Item) STEP - 1 
2480 PO* E l , PEEK (1 -4 ) 
2490 END FOR 1 
2300 POKE b e g i n - 2 + e d i t _ i t e m » 4 , n o t * 
2310 POKE_W beg in*4*ed i t _ i tem,dur 
2320 EXIT ed11 _1oop2 
2330 - lOOl PRINT BO ," DELETE" 
2340 add-add-4 
2330 FOR 1 -t>eq 1 n - 2 • edi t _ i tem»4 TO add 
2360 POKE 1, PEEK (1*4) 
2370 END FOR 1 
23BO EXIT e d i t _ l o o p 2 
2590 END SELec t 
2600 END REPeat e d i t _ l o o p 2 
2610 END REPeat e d i t . l o o p l 
2620 END DEFlne EDIT TUNE 
2630 I 
2640 DEFlne PROCedure GET_VALUES 
2630 REPeat v t l u i i , l o o p 
2660 INPUT *0 , " Enter new not* va lue " ( n o t * 
2670 INPUT ao," Enter new du ra t ion " jdu r 
2680 IF note>0 AND note<30 THEN EXIT vilun.lsop 
2690 IF dur>—O AND d u r - I N T ( d u r ) THEN EXIT v < l u * i loop 
2700 PRINT «0 , " Val ue Incor rect - r . - » r> t» r " 
27 t o END REF vat v t l u H loop 
2720 END DEFi ne GET VALUES 
2730 1 

2740 DEFlne PROCedure EDIT_TUNE1 
2730 LOCal page,page* 
2760 IF NOT tune THEN RETurn 
2770 page»-INT ( ( a d d - « t a r t ) / 4 0 > * 1 
2780 CLSi CLE »0t INK 7i AT 2,21 PRINT "EDIT TUNE"\ \ 
2790 PRINT " SELECT PAGE ( l " j 
2800 IF pagee-1 THEN 
2010 PRINT " ) " 
2820 ELSE 
2830 PRINT " to " i p i q r t ) " ) ** 
2840 END IF 
2850 REPeat get page 
2860 INPUT »0 ,"Enter page nuobtr " (page 
2870 IF page>0 AND page- -pages AND paqc-INT (page) THEN 
EXIT get_page 
2880 END REPaat gat .page 
2890 EDIT_TUNE ( a t * r t +40*(paga—1)1 
2900 END DEFine EDIT_TUNE1 
2910 I 
2920 DEFina PROCadura EXIT.TUNE 
2930 LOCal x t . n a m e t , t i l e t , 1 i n a . n o , c o u n t , 1 t e m , a « , d a t a _ i t e m 
2940 CLSi INK 71 CLS «IO 
2930 AT 2 , 2 i PRINT " E X I T " \ \ 
2960 IF NOT tune THEN STOP 
2970 PRINT " SAVE TUNE AS DATA? <y/n>" 
2980 REPeat get_an«wer 

z t - INKEYt ( -1> 
IF z t«"n" OR z « - " y " THEN EXIT get_an»wer 

3010 END REPeat get.anawer 
3020 IF z t - " n " THEN STOP 
3030 PRINT w - PLACE A CARTRIDGE IN <i>dv2"\\ 
3040 INPUT " Enter a f i l e name "(name* 
3030 t i l e t - ' m d v 2 '(.name* 
3060 DELETE f i l e i i OPEN.NEW a s , f i l e t 
3070 1 ine .no - lOOOi i tem-0 
3080 REPeat e x l t . l o o p l 

2990 
3000 

count -Oi at-1lne_nofc" DATA 
REPeat e x i t _ l o o p 2 

da ta_ l tem-e ta r t *4« i tem 
IF data i te»>*dd THEN EXIT IK 1 t_l OOP 1 
at -at t . PEEK (dat a_ l tem+2) t. *, *i. PEEK_W 

3090 
3100 
3110 
3120 
3130 
(dat*_ l tem*4) l , ' 
3140 i t e n - i t e m + l i count -count•1 
3130 IF count -4 THEN EXIT * x i t _ l o o p 2 
3160 END REPeat e x i t _ l o o p 2 
3170 a t -a*<1 TO (LEN~(at ) -1>1 
3180 PRINT a3 ,at 
3190 IF data_ l te«>«dd THEN EXIT e x i t . l o o p l 
3200 count—Ol l l n e _ n o - l i n e no*10 
3210 END REPeat e x l t ~ l o o p l 
3220 CLOSE «3 
3230 STOP 
3240 END DEFine EX IT_TUNE 

Figure J: Screen display o( QL version In 
'practice' mode 

RUNning the program, the first 
thing you should see is the main 
menu giving seven options. And 
from the menu, you should be 
able to appreciate all the 
facilities that the program 
provides; you can practise 
playing a tune, record It, play 
back that recording, save and 
load data, and edit that data. 

Black and white 
So. selecting option one gives 
you the screen display shown In 
fig. 3 (on the QL; It's slightly 
different on the Spectrum). On 
the QL, the "white' keys are 
played using the bottom row of 
alphabetic keys ('z' to 7"), and 
black' keys use the keys on the 
next row up ('d' to !). To achieve 
the same range, 'white' keys are 
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Figure 4: QL and Spectrum routines to 
ploy tunes in user programs 

a) Spectrum Listing 

2 0 0 0 REM TUNE 
2 0 1 0 REM 
2 0 2 0 RESTORE 1 0 0 0 
2 0 3 0 READ » t b , c 
2 0 4 0 I F c = 2 5 5 THEN RETURN 
2 0 5 0 LET d u r * a + 2 5 6 * b 
2 0 6 0 I F c = 2 5 4 THEN PAUSE d u r 
2 0 7 0 I F c < 2 5 4 THEN BEEP d u r / 3 0 , c 
2 0 8 0 GO TO 2 0 3 0 

'a' to 'ENTER' and black' are 'e' 
to 'p' on the Spectrum. On both 
computers, the screen display 
reminds you of the effective keys, 
and their position on the 
musical keyboard. 

In practise mode, press the 
keys to play a tune Press only 
one at a time; unfortunately BEEP 
is only monophonic! On the QL, 
you'll hear a continuous note 
every time you press a key. But 
on the Spectrum, the note will 
be 'broken'. This difference is 
because of the way both 
computers generate sound. On 
the Spectrum, It is the main Z80 
processor which generates the 
BEEP. It cannot be doing this and 
checking to see if a key Is 
pressed, so the broken note 
you'll hear (in practise and 
record modes) will be the 
computer switching back and 
forth between generating sound, 
and checking Tor a keypress. On 
the QL, the main processor 
hands the sound generation 
over to a "slave' processor, so 
sound generation and keypress 
checks can be carried out at 
the same. Playback of sound 
isn't limited in this way, so the 
music should sound smooth on 
both computers! 

C) QL BEEP values 

Note BEEP value 

E 24 
F 22 
F# 20 
G 18 
G# 16 
A 15 
A# 13 
B 12 
C 11 
C# 10 
D 9 
D# B 
E 7 
F 6 
F# 5 
G 4 

So, once you practised a tune, 
and believe you are ready to 
record it. exit from practise 
mode (press '0' on the Spectrum, 
'p' on the QL), and select option 
*2' on the main menu. Pressing 
'O' on Spectrum, 'p' on QL starts 
and stops the recording session. 

To listen to the result of your 
recording, press option '3' on the 
main menu. 

If it's perfect, then you need 
not do much more (which I'll 
come to later), but you may 
want to make some changes. 
This is where option '6' comes in; 
the 'edit* option. 

The recorded tune is held as 
a set of byte values above.a 
lowered RAMTOP. For each note 

of the active note, press 'a' (for 
alter), and you'll get a prompt to 
enter two new values. 

If you wish to delete the 
'active' note, press d' To insert a 
new note (or pause) after the 
active note, press 1". You'll get 
the same prompt, for new 
duration and note values, as you 
got with the alter option. 
Pressing 'e' takes you back to the 
main menu. 

Fine tuning 
So, using the record and edit 
facilities, you should eventually 
get your tune just right. If the 
process is taking a little longer 

b) QL Listing 

800 DEFine PROCedure TUNE 
810 RESTORE 32767 
B20 REPeat tune_loop 
830 P0KE_W 163886,0 
840 
850 
860 
870 
880 
890 
900 
910 
920 
930 
940 

READ a: IF a-255 THEN RETurn 
READ b 
IF a=0 THEN 

BEEP 
ELSE 

BEEP 10000,a 
END IF 
REPeat delay 

IF PEEK_W (163886)>=b THEN EXIT delay 
END REPeat delay 
BEEP 

950 END REPeat tune_loop 
960 END DEFine TUNE 

(or pause there is a duration 
value, and a note value stored 
in sequence The note value for 
pause Is 0 on the QL version, 
and 254 on the Spectrum. 
Otherwise, note values are the 
same as supplied to the BEEP 
command (so note values are 
always different on both 
computers for the same note). In 
editing, you may want to 
change a note value; in this 
case refer to the manual (page 
135) for changes to the Spectrum 
version, and to fig. 4c, where QL 
note values are listed. 

In edit mode, your tune is 
broken down into "pages' of ten 
notes (and pauses). First, you are 
asked to select which page you 
want to work on, then you are 
presented with the appropriate 
page, which lists the ten note 
values and their duration in 
sequence To let you know where 
you are in the tune you can 
press 'p' to play the sequence of 
notes shown. 

An arrow (>0 appears beside 
the first note This arrow shows 
you the 'active' note for editing. 
If you want to move to another 
note, press the up/down cursor 
keys (QL and Spectrum Plus) or 
'6' or '7' on the Spectrum. To 
alter duration and/or note value 

than anticipated, you can 
always save the tune data to 
tape (Spectrum version) or 
mdv2_ (QL), then re-load it later, 
using options '4' and '5' on the 
main menu. 

But once you have your 
masterpiece then you'll wish to 
extract it from this program, to 
allow It to be inserted into one 
of your own programs. Option 7' 
— exit — on the main menu 
deals with this. On the QL 
version, the data will be 
automatically fed into DATA lines 
and saved to mdv2 under a 
file name of your choice. In 
fig. 4b, you'll see a QL 
procedure called 'TUNE'. Use this 
in your program; MERGE the 
tune DATA lines, so that, 
whenever the procedure TUNE is 
called, your masterpiece will be 
played. 

On the Spectrum version, the 
numbers which should go into 
the DATA lines are listed on the 
screen, or can be dumped to a 
ZX printer. You'll then have to 
type in your own DATA lines (start 
at line number 1000) with these 
numbers in sequence. Add them 
to your Spectrum tune 
subroutine, listed In fig. 4a, so 
when you GO SUB 2000, your 
tune will be played. 
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WIN MARBLE 
MADNESS! 

urn 

Win Melbourne House's 
Marble Madness 
Construction Set but 
beware of losing your 
marbles in our brain 
teaser puzzle. 

arble Madness, an arcade 
classic, has now been converted 
to the Spectrum and although 
the game itself could drive you 
to distraction there are 
additional opportunities to send 
yourself crazy by devising your 
own Marble Madness arena with 
the construction set. 

The construction set feature 
means you need never play the 
same game twice and you can 
put together obstacle courses as 
simple or as complex as you 
like. 

Break the code 
Twenty-five copies of Marble 
Madness construction set are up 
for grabs and to win you must 
solve the three code puzzles on 
the entry coupon and decide 
which number comes next in the 
series. 

Send your entries to Marble 
Madness Competition, ZX 
Computing Monthly, No 1 
Golden Square, London W1R 3A& 

The competition is open to all 
ZX readers except employees of 
Argus Specialist Publications, 
Chase Web and Melbourne 
House. 

The editor's decision is final 
and no correspondence can be 
entered into. Please remember 
to write your answers on the 
back of the envelope. 

The closing date is February 
10th 1987. 

I Marble Madness Competition 
I What is the next number In the series? 

I 1) 0123402341034120? 

| 2) 412443014442101? 

| 3) 0401431240310? 

| Name 

| Address 

I 
Send your entry to Marble Madness Competition, ZX Computing 
Monthly, No 1 Golden Square, London W1R 3AB. 
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Alan Davis unveils a 
versatile character 
designer and outlines 
the first step towards 
illuminated text 
displays. 

EE ven If you have only a slight 
interest in the world of adventure 
games, you could hardly have 
failed to encounter the great 
"TEXT" versus "GRAPHICS 
debate. To illustrate or not to 
illustrate — that is the question! 
At one extreme we have the 
"text-only" purist who dismisses 
the notion of "graphic-
enhanced" games on principle, 
and at the other extreme we find 
the philosophy that "a picture Is 
worth a thousand words" — and 
so the fewer words the better! 

Most of us, I suspect, fall 
somewhere in the middle — 
because naturally the situation 
isn't as simple as the extremists 
would have us believe When 

you play a well-written text 
adventure such as "Castle 
Biackstar", with its evocative 
descriptions and intricate plot, 
who needs pictures? 
Contrariwise, who would now 
want to play a version of 'The 
Hobbit" without those 
wonderfully atmospheric 
illustrations? The loss would be 
intolerable. 

In a world where merit is 
always recognised and 
rewarded, there would be room 
for all styles to rub along 
together, but alas — we don't 
live in such a world. Ever since 
the tablet of stone was found on 
some remote mountain top 
inscribed with the 
commandment "GRAPHIC 
ADVENTURES SELL BEST" on one 
side and "ANY OLD GRAPHICS 
WILL DO" on the other, we've 
seen a rapid decline in the 
development of the pure text 
game. And one unfortunate 
consequence of this is that, like 
it or not, the adventurer's 
Spectrum now spends a fair bit 
of time (and lots of memory) 
displaying pretty dreadful 
pictures. (Did you ever meet 
anyone who wasn't grateful that 
the graphics In "Emerald Isle" 
can be switched off?) 

Text effects 
Now this is a great shame, 
because the potential of the 
pure text adventure is far from 
being played out. But even the 

most diehard text purist must 
surely admit that a TV screen full 
of text isn't the most attractive 
sight around. The standard 
Spectrum character set is 
extremely crude and stark. 
(Imagine reading a novel which 
was printed using the Spectrum 
font! It doesn't bear thinking 
about, does it?) Of course many 
adventure authors use a 
redesigned character set for just 
this reason — though In a large 
number of cases even this 
concession to eye-appeal has 
been neglected. 

Far back In the dim mists of 
time — about a couple of years 
ago — an adventure appeared 
under the Games Workshop 
banner which seemed to open 
up a new venue for the pure text 
ame. It was called "Tower of 
espair", and it was written (to 

the astonishment of all who saw 
it for the first time) with the Quill. 
It was a pretty good adventure 
in its own right, but what 
captured everyone's imagination 
was its presentation — which 
tried to produce the effect of 
illuminated manuscript using a 
combination of decorated initial 
letters and a very beautiful 
script. I understand that it was 
quite successful commercially at 
the time, but as far as I'm aware, 
no one has since developed the 
idea to any extent. (If you've 
found any others, perhaps you 
could drop me a line and let 
me know?) 

Well, a two-year wait is long 

* r I P • • m * i i m n • i 

A K I I J G U P bis bclw and Sbicld, Arthur rode for m a n y days tbrousb marshes, fields, and dales, until at length be came in siybt of a ranse of dark mountains to tbe north. 
o . • * J O 

e called to a peasant ^till ins bis fields, asking what yonder mountains misbt rbe. "Me call tbem THE MALL OF 
CHE MOULD, my Lord,", replied >tbe poor man- "And ubat lies beyond tbem we know not-" 

nd so Arthur spurred bis horse northward, in search of adventure-
t I i l l l l l H I • I • M d * m . m 

umimtor 
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enough; if no one else is going 
to try if, we'd better do it 
ourselves! After all, so many 
adventures are designed around 
a fantasy world with a medieval 
or Anglo-Saxon flavour, that we 
could hardly find a more 
appropriate kind of presentation 
than by simulating illuminated 
manuscript. Who knows — 
perhaps we can breathe a bit of 
life back into the old text 
adventure yet? (Of course the 
use of a display utility, even 
though we're starting with 
adventures in mind.) 

Before tackling the actual 
computing problems, I went in 
search of inspiration by looking 
at reproductions of the genuine 
article, t spent some time poring 
over the Lindisfarne Gospels, 
which are masterpieces of 
illuminated script about 1200 
years old. (You can see the 
original manuscripts in the British 
Museum). From this experience I 
can confidently say that if you 
were hoping to copy THAT on 
your Spectrum, then forget it! It 
was clear that I'd have to lower 
my sights quite a bit! However, 
eventually I did arrive at a 
number of definite and realistic 
program design aims which can 
be summarised as follows: 
1. Tower of Despair was really a 
bit of a cheat; it had to be, 
simply because of the Quill's 
limitations. The effect of 
illuminated initials was achieved 
just by printing graphic symbols 
in various colours around an 
ordinary capital letter. Now we 
can do better than this because, 
free of the Quill's limiations, we 
can design large and detailed 
initial letter shapes, store them in 
memory, and then print them 
with a specially written machine 
code routine. 
2. The illuminated initials should 
be large enough to produce 
their decorative effect — but not 
so large that either a ridiculous 
amount of memory is needed to 
store them, or that too little 
space is left on screen for the 
main body of text. I settled for 
squares 16 pixels (2 character 
squares) wide — so that 26 
capital letters can be stored in a 
total of 832 bytes (26 letters at 32 
bytes each). 
3. The machine code printing 
routine should be readily 
accessible from within a BASIC 
program so that once a BASIC 
string variable (zS) has been 
defined, the first letter Is 
automatically printed as an 
illuminated capital (with an 
option to switch to "normal" 
capitals if required). The routine 
should then continue to print the 
rest of the string in characters of 
normal size, word-wrapping at 
the ends of lines. 
4. The word-wrapping process 
should be flexible enough to 
allow decorated borders of any 
width to be permanently 
displayed without the text over-

C H A R A C T E R D E S I G N E R 
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printing them; and for the same 
reason, a routine should be 
available for clearing selected 
areas of screen within any such 
borders. 
5. It should be possible to alter 
the INK, PAPER, and BRIGHT 
attributes for the capitals 
separately from the main text. 

This design brief would result 
in a flexible utility which could 
be used from within a BASIC 
adventure program with a 
minimum amount of fuss. Once 
the initial parameters are 
decided upon, such as width of 
decorated border and sizes of 
text windows, you can just get on 
with writing your game knowing 
that the bread-and-butter 
business of printing and 
arranging your text will be 
looked alter automatically. If the 
end product falls a bit short of 
the Lindisfarne Gospels, it's 
nevertheless much more 
atmospheric and attractive than 
a typical screen from your 
average text adventure! 

C a p i t a l s 

Sounds promising? Then let's 
make a start. The first essential 
job is to design our 26 enlarged 
decorated initial letters within 
their 16x16 pixel squares, and 
store them as a series of bytes 
above RAMTOP. If you want to do 
this on graph paper, work out 
the numbers, and POKE them in 
yourself then fine. Off you go 
and we'll see you again in a 
year or two. perhaps ... We 
mere mortals are going to use 
the ILLUMINATOR program in 
Listing 1, and do it all in a 
couple of hours instead! OK? 

Listing 1. by the way. isn't just 
a utility for designing large 
decorated initials — it can also 
do service as an ordinary 
character designer at the press 
of a key. Of course you may well 
have a program for redesigning 
characters already, but since 
you'll need to change the 

normal character set to a style 
which "goes well" with your 
special capitals, it obviously 
makes sense to have the two 
facilities available together in a 
single program for both 
practical and aesthetic reasons. 

To get a working copy of the 
program, type in Listing 1 and 
save it so that It will auto-run 
from line 1000. (I suggest you 
omit the REM statements in your 
version). Notice that lines 635, 
640, and 1000 contain 
microdrive SAVE and LOAD 
commands (fast storage is a 
great advantage when working 
with this kind of utility). If you're 
restricted to tape cassettes, you'll 
need to change these to the 
usual tape commands, of course 
— which just means omitting the 
" "!1; " part in each case. Note 
also that in line 52 it is DOUBLE 
spaces which are used in the 
PRINT statements. The program 
isn't of much interest in itself — its 
value lies purely in its role as a 
development tool. 

In addition to Listing 1, you'll 
also need a saved copy of the 
boring old Spectrum character 
set. To get one, just type in 
Listing 2 and then RUN. If you're 
working from tapes rather than 
drives, you'll need to change 
line 50. and then save the bytes 
immediately following the main 
program (Listing 1) so that they'll 
be loaded automatically (see 
line 1000). 

Once you have the program 
loaded in and running, it will 
initially enter "CHARACTER 
DESIGNER" mode (Figure 1). If 
you press ENTER, if will go into 
"ILLUMINATOR" mode (Figure 2) -
and indeed you can switch 
between the two modes at will 
at any time. Key identifications 
are given on screen (the same 
in both modes) but limited 
screen space requires these to 
be brief, and a little further 
explanation Is called for. 
Movement of the little flashing 
cursor around the grid is 
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achieved using keys Q, A. O, 
and P. SPACE will toggle the 
pixel on and off at the current 
cursor position. The results of 
your artistic efforts will be shown 
at their normal size in the little 
box below the main grid, and if 
you get in such a mess that you 
need to start again, then key C 
will wipe the slate clean. 

Illuminated cursor 
When you're satisfied with your 
design, press key X to enter 
"insert" mode. A bright cursor 
will appear at screen bottom, 
and you can move It — again 
using keys Q. A, O, and P — to 
the letter or character you want 
the shape to represent. (The 
cursor will "wrap around" at the 
left and right edges to speed up 
the selection process). Pressing 
SPACE will insert the new shape, 
and ENTER allows you to quit if 
you change your mind. If you 
want to fiddle with an existing 
shape, you can transfer It to the 
grid by pressing key Z, and it's 
then a matter of moving the 
bright cursor to the letter or 
character you want to pick up, 
and pressing SPACE, in just the 
same way. 

Once you've finished, you can 
save your shapes by pressing 
key S. You'll be asked to type a 
single identifying letter (say "a") 
so that your shapes can be 
saved as either "chars:a" CODE 
64000,768 or "capitals:a" CODE 
62976,832, depending on which 
mode you're in. Notice that you 
do need to save the normal 
characters and the big capitals 
separately — saving one does 
NOT save the other as well! You 
can load in a set of characters 
or capitals (to make additions or 
alterations) using key L — and 
again you'll be asked to specify 
an identifying letter. (If you 
already have a library of 
character sets saved under 
another name, and want to 
modify one of those from within 
ILLUMINATOR, then BREAK; load in 

your old character set bytes at 
64000; and then restart with 
GOTO 1010). 

In ILLUMINATOR mode there 
isn't room to display all the large 
initials on screen — and so the 
letters you see at screen bottom 
are just the normal capitals 
However, you'll very reasonably 
want to review what you've done 
at intervals. To do this just press 
key Z and whizz the bright cursor 
along the row of letters. As the 
cursor passes over each letter in 
turn, the appropriate illuminated 
version will obligingly present 
itself in the small box for 
inspection. 

Finally — perhaps for new 
readers, or those who've never 
felt inclined to try designing 
letter shapes before — if 
inspiration fails you, DON'T GIVE 
UP! I've given in Figure 3 some 

Listing 1 
1 REM *** ILLUMINATOR *** 
2 REH 
3 REM *** PRINT LARGE CHARACTER «** 
4 REM 
5 IF Bode AND chr>57 THEN LET chr=32 
6 POKE 23607,245+(3 AND chr>55>: LET tc=chr-<24 AND chr>55): 

LET big=4*tc: PRINT AT 17,4;CHR» tbig-96);CHR» lblg-95);AT 18.4; 
CHRS (blg-94);CHRS (blg-93): POKE 23607,60: RETURN 

7 SEN 
8 REM *** HIGHLIGHT MENU SELECTION 
9 REM 
10 LET p=6+(l AND p=6): PRINT AT pt+2, 17; OVER 1; PAPER p, : RE 

TURN 
17 REM 
16 REM *** SCAN KEYBOARD *** 
19 REM 
20 POKE 23658,0: PAUSE 20: LET 1S=INKEY»: IF !»<>•" THEN BEEP 
002.35: BEEP .002,40 
21 RETURN 
27 REM 
28 REM «** PRINT SCREEN TITLE AND MENU **# 
29 REM 
30 CLS : POKE 23607.60; PRINT AT 0,12+(5 AND Bode); INVERSE I; 

;"CHARACTER DESIGNER" AND NOT node;*ILLUMINATOR" AND node.AT 2,1 
7;"KEY* 

31 RESTORE 8010; PRINT AT 3,17;: FOR 1=1 TO 11: READ x»: PRINT 
TAB 17;x»: NEXT 1 
32 RETURN 
47 REM 
46 REM *** CLEAR GRID *X* 
49 REH 
50 LET len=6+node t DIM xUen.len): DIM p(8,l + <3 AND node)): PR 

INT AT 0,0;: FOR 1=1 TO len: PRINT g*( TO len): NEXT is PLOT 0,4 
7+<64 AND NOT lode): DRAU 64-H64 AND node),©:: DRAU 0.64+C64 AND 
•ode ) 
51 PLOT 30,41+ (64 AND NOT node): DRAU ll+BOde,0: DRAU 0,-11-no 

de: DRAU -11-node, 0: DRAU 0,11+aode: IF NOT Bode THEN PRINT AT 
9,4;" " 

52 IF mode THEN PRINT AT 17,4;" "; AT 1*8,4; • " 
53 RETURN 
57 REM 
58 REH *** PRINT CHARACTER SET *** 
59 REM 
60 POKE 23607,249: IF NOT Bode THEN PRINT AT 19,0;kS 
61 IF Bode THEN PRINT AT 21,0;k*<34 TO 59) 
62 POKE 23607,60: RETURN 
97 REM 
98 REH *** ENLARGE SYHBOL *** 
99 REM 
100 DIM p18,1+(3 AND node)): DIM x(8+eode,8+aode): IF node THEN 
GO SUB 5 
105 IF NOT node THEN POKE 23607,249: PRINT AT 9,4;CHR* Chr 
110 POKE 23607,60: OVER I: FOB «=1 TO l+<3 AND node): LET ei=8 

AND w>2: LET ej=8 AND (w=2 OR w=4ls LET st=62975+(1024 AND NOT a 
Ode)+8*< W-1) + (8+< 24 AND node))*(chr-32): FOR i=l TO 8: LET val=P 
EEK (st + i ) : LET pCl,w)=vail: LET n=256 
115 FOR j=l TO 8> LET n=o/2: IF INT (val/n) THEN LET x(l+el,J+ 

ej ) = 1: PRINT AT 1-1+et,j-l+ej;CHR* 145: LET val=val-n*INT tval/n 
) 
120 NEXT j: NEXT i« NEXT w: OVER 0: RETURN 
127 REM 
128 REM *** INSERT SHAPE INTO HEMORY *** 
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MIA 
129 REN 
130 LET st=62975+(1024 AND NOT Bode)+t8+(24 AND •ode))*(chr-32) 
135 FOR W=1 TO ( l + ( 3 AND »odo))J FOE 1=4 TO 8: POKE St+i+8*(v-l 

).p<l,u>: NEXT l; NEXT w: IF node THEN CO SUB 5 
140 IF NOT Rode THEN POKE 23607,249: PRINT AT 0y,0x;CHR» chr: 

POKE 23607,60 
145 RETURN 
197 REN 
198 REK *** MAIN LOOP *** 
199 REH 
200 LET x=0: LET y=0 
210 PRINT AT y,x; OVER 1;CHR» 144 
220 GO SUB 20 
225 PRINT AT y.x; OVER 1;CHR» 144 
230 LET x=x+(l*="p' AND *<7+aode )-( 1 »= "o • AND x>0> 
24® LET y=y+ ( l$="a" ANI1. y<7+aode )-( i •= "q" AND y>0) 
245 LET px=1 + 1 NT (x/8)+2«INT (y/8): LET py=l+y-(8 AND y>7) 
250 IF i»=CHR* 32 THEN PRINT OVER 1;AT y.xiCHR* 145: PLOT OV 
ER 1;32+x.39+(64 AND NOT aode)-y: LET plx=x<y+1,x+1): LET x(y+l. 
x+1)=NOT pix: LET p(py,px)=p(py.px)+((-1 AND pix)+(l AND NOT pix 
) )*2~(7-x+(8 AND x>7)1 
260 IF i $="z " THEN LET pt=6t GO SUB 10: GO SUB 400: GO SUB 10: 
IF o»OCHRS 13 THEN GO SUB 50: GO SUB 100: GO TO 200 
270 IF l»="x" THEN LET pt=7: GO SUB 10: GO SUB 400: GO SUB 10:" 
IF o » O C H M 13 THEN GO SUB 130: GO TO 200 
280 IF l»="c* THEN LET pt=8: GO SUB 10: GO SUB 50t GO SUB 10i 

GO TO 200 
290 IF i*=CHR* 13 THEN LET aode=8 AND NOT Bode: GO TO 1015 
300 IF I M ' 1 ' OR l»=*3* THEN LET pt=9+(l»=*1 *): GO SUB 10: GO 

SUB 600: GO SUB 10: IF l l s'l* THEN GO TO 1010 
310 GO TO 210 
397 REM 
398 REN *** SELECT SYMBOL *** 
399 REH 
400 POKE 23607,60: LET xaax=(25 AND aode)+(3l AND NOT node): IF 
•ode THEN LET oy=21: LET ox=ox AND ox<26: PRINT AT 17,9;"HOVE 

CURSOR TO SYHBOL*;AT 18,8; PAPER 6t'SPACE*i PAPER 7;"/SELECT; "; 
PAPER 6;"ENTER*; PAPER 7;"/QUIT": GO SUB 5 
405 IF NOT Rode THEN PRINT AT 16,5;"HOVE CURSOR TO SYMBOL";AT 
17,1; PAPER 6;"SPACE*; PAPER 7;" TO SELECT, "; PAPER 6;'ENTER*; 
PAPER 7;" TO QUIT" 
410 PRINT AT oy,ox; OVER 1; BRIGHT 1:* • 
420 POKE 23658,0: PAUSE 0: LET o»=INKEY»: BEEP .005,40 
430 PRINT AT oy.ox; OVER 1; BRIGHT 0;" " 
44® IF NOT Rode THEN LET oy=oy-(o»="q" AND oy>19)+(o»="a* AND 

oy<21) 
450 LET ox=ox+!x»»x AND o»="o" AND ox=0>-(o*="o" AND ox>0)+(o»= 
"p" AND ox<x»»x)-(xi»x AND o*="p" AND ox=xaax) 
460 LET chr=32+ox+(32*(oy-19) AND NOT Bode>s IF Bode THEN GO S 

UB 5 
470 IF o»=CHR* 32 OR o»=CHR» 13 THEN GO TO 500 
480 GO TO 410 
500 IF Rode AND o*=CHR» 13 THEN GO SUB 52 
505 IF aode THEN PRINT AT 17,7,,;AT 18,7,,: RETURN 
510 PRINT AT 16.0,,,,: RETURN 
597 REM 
598 REM *** LOAD AND SAVE *** 
599 REM 
600 POKE 23607,60: LET Z»=("chars:* AND NOT Bode) + ('capitals:" 
AND »ode) : LET start=62976+<1024 AND NOT Bode>: LET length=768+( 
64 AND Bode) 
610 PRINT S K A T 1,0; PAPER 6; " I DENT I FY ING LETTER FOR FILE?" 
620 POKE 23658,0: PAUSE 0: LET o»=INKEY*: IF o»=CHR» 13 THEN P 

RINT * 1;AT 0,0,,,,: RETURN 
625 IF o*<"a" OR o»>"z* THEN GO TO 620 
630 LET Z*=Z»+OSJ PRINT »1;AT 0,0,,,,AT 1,0; 
635 IF i»="s" THEN SAVE **•"t1;2»C0DE start.length 
640 IF i»«*l" THEN LOAD *"•";1;2»C0DE start,length 
645 RETURN 
997 REM 
998 REM *** INITIALISATION *** 
999 REH 
1000 CLEAR 62975: LOAD **•*;1;"specchars"CODE 64000: PRINT AT 10 
, 10;"PLEASE WAIT": LET chr=32: LET »ode=0: RESTORE : FOR 1=65368 
TO 65391: READ x: POKE i.x: NEXT i 
1005 LET k»="": FOR 1=32 TO 127: LET k»=k»+CHR» is NEXT 1> LET g 
»="*: FOR 1=1 TO 16: LET g*=g*+CHR* 146s NEXT 1 
1010 LET oy= 19: LET ox=0: LET p=7 
1015 GO SUB 30: GO SUB 50: GO SUB 60: GO TO 200 
7997 REH 
7998 REM »«* DATA STATEMENTS *** 
7999 REH 
8000 DATA 0,0,0,26,28,28.0.0.0.127,127.127,127.127,127,127,255,1 
28,128,128. 126, 128, 128. 128, 128 
8010 DATA *Q 
8011 DATA * A 
8012 DATA *P 
6013 DATA "0 
8014 DATA "SPACE 
8015 DATA "Z 
8016 DATA "X 
8017 DATA "C 
8018 DATA "S 
8019 DATA "L 
8020 DATA "ENTER 

Up-
Down * 
Right" 
Left-
On/Off 
Pick up* 
Insert* 
Clear' 
SAVE" 
LOAD" 
Abort" 

suggested shapes for the 
enlarged capitals, printed off at 
double size — and if you're stuck 
for a set of vaguely "archaic" 
normal characters, you might 
get some ideas from Figure 1 If 
all eise fails, you can always 
start with these. Incidentally, the 
funny shapes you see scattered 
around among the letters at the 
bottom of Figure 1 are designs 
I've experimented with in order 
to make decorative borders and -
text dividers. I'tl be offering a few 
suggestions about that next 
month, but of course our main 
concern will be with the 
machine code routine which is 
going to transform this month's 
artistic dabblings into 
masterpieces otllluminated 
script ... 

Listing 2 
1 REM *** COPY SPECTRUM CHARACTER SET *»* 

10 CLEAR 63999 
20 FOR 1=1 TO 767 
30 POKE 64000+ i.PEEK (15616+1) 
40 NEXT 1 
50 SAVE «";1;"specchars"CODE 64000,768 

Figure 3 
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Steve TUrner with a step 
by step guide to the 
creation of his soon to 
be released game 
Ranarama. 

ver the last few months I have 
covered various aspects of 
writing a game to professional 
standards. Well here's how I put 
the theory into practice 
developing my latest game 
Ranarama. 

The specification 
The main idea for the game 
came from Paradroid. I had 
already used the game play 
from Paradroid in Quazatron but 
with a very different 
presentation. 

I had always thought that a 
fantasy magic came would work 
very well with the game plot 
and had quite a firm idea of 
what I wanted to program. 

Here is a list of features I 
wanted in the game: 
1. Bas relief light and shade 
graphics as used in Paradroid, 
much In vogue on the C64 but 
never really exploited on the 
Spectrum. 
2. No scrolling so I could put lots 
of colour on tne screen. 
3. A plan view like Paradroid but 
on a different scale so several 
rooms would appear on one 
screen. 
4. Game play similar to 
Quazatron but based on magic 
with a magic combat game as 
a sub game. 
5. Hundreds of lesser meanies to 
zap. 
6. My unique feature of the 
game, the maps and screens to 
be kept blank until they have 
been explored. Thus the screens 
gradually reveal themselves. I 
had this Idea from testing 
Quazatron. If I cleared the 
screen test the plot buffers. I 
found it much fun to explore the 
screen in the dark with it 
gradually being coloured in as I 
moved around. 
7. Hidden view processing so 
the player can only see what is 
happening in the current room. 
This idea came from Paradroid 
but was refined to save 
processing time. The advantage 
this feature offers is a smaller 
moving screen area. 
8. Total use of the Spectrum 
screen. So many games seem to 
shrink the screen. I wanted to 
use 100 per cent of the screen 
for the rooms display so a 
feeling of location and scale 
would be given to the player. 

This meant no on-screen 
displays or messages. The sound 
and actions must be able to 
convey all important events 
while the game is running. 
9. The place to be Infested with 
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tm 
intelligent meanies who are all 
properly placed in the 
dungeon. They must be able to 
move from room to room off 
screen and try to find the player. 
They must enter and exit the 
current room properly, not just 
appear out of nowhere. 

I felt the above formula would 
enable me to use the Spectrum's 
colour and graphics potential to 
the full while leaving CPU time 
to run a fast game. 

Feasibility 
Now it was time to run up a 
mock screen to test the basic 
look of the game. I used a 
character generator to build a 
screen and was really pleased 
with the solid effect of the walls. I 
then had to size the program to 
the Spectrum's RAM. 

I used Quazatron as a guide, 
reserving areas for the size maps 
and graphics I required. I soon 
found, like always, my original 
ideas were a bit ambitious. I 
wanted 24 types of animated 
meany but had to chop this 
down to 14. 

The map packing was 
essential as memory was looking 
short. I played around with a few 
methods and finally settled on a 
way of describing a map with 
two bytes per room and two per 
door. Each room has one byte 
containing the rooms size. 

Similarly, doors positions are 
displacements from the previous 
door with one byte describing 
whether the door is horizontal or 
vertical and whether it is visible. 
(Many doors are invisible and 
have to be found by magic 
touch). Figure 1 (a) and (b) show 
an example of the room 
packing, and door packing. 

Another space saver is what I 
call the shadow processor. After 
the walls have been built from 
characters, referring to an 
unpacked map, scenery is put in 
the rooms. Then the shadow 
processor draws shadow 
graphics below and to the right 
of each non-floor character. This 
really helps to make scenery 
look solid. Figure 2 shows how 
all the shadows are built from 
just two graphics. 

Well, with these memory 
savers, on paper, at least It 
Figure 1(b): Packing of door data 

E? 
1 

i 
Example map 

DATA 
Ditplacement Type 

3 1 
10 2 
14 1 

Door type 1 

Door 
type 2 

0 1 2 3 4 S 6 7 

8 9 10 11 12 13 14 15 

16 17 18 19 2 0 21 22 2 3 

24 25 2 6 27 28 29 30 31 

Size 1 room 

Example map 

D A T A 
Displacement Size 

0 1 
4 2 

16 2 

Figure 1(a): Packing of room data 

could fit into the machine. I was 
worried about the complexity of 
the screen build and how long it 
would take. So I decided before 
going much further to code that 
routine. It proved a difficult job 
and took a month. Now it was 
time to structure the game 
before I was tempted to keep 
adding bits. 

Structured design 
In practice this turned out to be 
a formality. The top level 
structure was almost identical to 
Quazatron. Figure 3 shows the 
actual structure I used. 

Coding the top level structure 
was a matter of taking 
Quazatron and chopping out 
unwanted bits. Now I had a 
framework to build upon. 
Steve Turner: relaxing at the keyboard 

• Size 2 room 

(Rooms positioned by top left corner) 

Coding 
The first task was to collect all 
the subroutines from one game 
to the next. There is no point in 
re-inventing code that you know 
works. It takes me eight man 
months to complete a game 
nowadays, but I do absolutely 
everything except the text 
character set. So It Is extremely 
important to save time where 
possible or the price of the 
game would have to rise to 
cover the extra cost. 

During coding I started to 
play with the graphics. It was 
then a crisis developed. I could 
not draw a decent wizard as the 
main graphic in the space I had 
allowed. So much for coding the 
complicated bit first, t was 
loathe to change it. Then 
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Keyboard 
choice 

Start of game 

Start message 

Reset spells 
Reset rooms 

Place meanies 

Build map 
for level 

Add meanies 

Start of 
dungeon 

Start of level 

Start of life 

Give self energy 

Start of 
screen 

Build screen 

Pick meanies 
for display 

Reveal room 
Start of room 

Keyboard 
scan 

Program 

Games1 

Dungeons* 

Levels* 

Lives* 

Screens* 

Rooms11 

Process 
objects 

Wizards Men 
Missiles 
Frog missiles 
Runes 
Scenery 

Game cycles* 

Process self 

End of game Hi sco re 
processing 

End of 
dungeon 

Well done 
message 

End of level 

Pack meanies away 

End of live 

Explode frog 

End of screen 

Choose next screen 

End of room 

:ind next room 

Animate and 
Plot frog 
Magic game 
Leyline display 
Map display 

Map moves 

Move some 
meanies 
around map 

End of cycle 

Decrement 
self energy 

Figure 3: Ranarama Structure 
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Vertical shadow 

Horizontal shadow 

Scenery 
object 

Wall 

Figure 2: The Shadow processor 

Hewson programmer, Andrew 
Braybrook, suggested the main 
character be a frog, as it titted 
the sprite shape better. I tried it 
out and it worked. After a few 
hours of frantic coding it was 
jumping across the screen, I saw 
that Rana was the Latin for frog 
in the book I used for pictures of 
frogs. 

This gave me the name 
Ranarama. It was just the sort of 
tongue in cheek, but catchy 
name I was after. 

Mid-project panics 
There comes a time when you 
still have a mountain of work to 
complete, but have done so 
much that there Is no turning 
back. I was at this stage when 
people observing my game said 
they did not like the magic 
combat part. 

Originally it involved firing 
magic missiles across the screen 
at the opponent wizard. Missiles 
could collide with stationary 
missiles, splitting up Into more 
missiles. It was possible to set up 
chain reactions, so the 
opponent had loads of missiles 
to dodge. The result was very 
pretty but I had a lot of trouble 
in designing graphics to go with 
the game. It was shelved for a 
month while I played with 
various ideas. 

In the early hours of one 
morning while trying to 
Incorporate the title in huge 
letters In the magic game, I had 
a brainwave; scrap a month's 
work and replace the magic 
game with a simple idea. The 
enemy wizard would mix up the 
title letters and the player would 

Ranarama: screenshot 

have to rearrange them before 
he was drained of energy. I tried 
the game using bits of paper 
and liked it. Two days later and 
it was designed, coded and 
running. The name Ranarama 
with four letter A's was ideal as It 
could never be too mixed up 

Machine problems 
In the latter stages of testing, 
machine crashes and disk 
corruptions crept up to an 
unacceptable level. I was 
regularly losing a few hours work 
and at one point had little 
chance of assembling the eight 
modules without a machine " 
error or an assembler bug. (My 
OOP assembler regularly 

corrupts the label table. When 
you re-boot the machine and 
start again the problem 
disappears). 

I traced the machine 
problem to the cheap and nasty 
connector. The trouble is keying 
on the machine gradually 
vibrates the connections until 
they lose contact despite much 
sticky tape and elastic bands. I 
thought a remote keyboard 
would be the answer and sent 
for the Saga 2001 only to find 
that this has to use the over 
burdened rear connector. It orily 
has a blind interface (why didn't 
any reviewers mention this 
shortcoming). 

To connect a printer a splitter 
cable is required. This contains 
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no less than four connections for 
data to bypass on its way from 
keyboard to CPU, and what mess 
the back of my machine was 
already, with a tangle of ribbon 
cables and a Beta disc 
interface. It never did work and I 
lost a weeks work trouble-
shooting. 

The problem was Z80 code 
running in low memory was 
sometimes corrupted. A LD L,1 
was executed as LD A,1. I tried 
this over and over to prove it 
and was really sad to learn that 
no one could help, despite 
friendly support from Saga, and 
I finally gave in and sent the 
superb keyboard back. 

This sort of problem just shows 
you must never rule out the 
unexpected. Whoever would 
expect that CPU to misinterpret 
an instruction. This problem 
solved, (see Figure 4) testing was 
underway again. 

Play testing 
At the time of writing the game 
has only been played by two 
people. In a few days the local 
computer club will have a go at 
it. You can expect to see it 
sometime early next year. 

Perhaps these articles will 
have given you a greater Insight 
to the work that goes Into a 
game. But most of all I hope you 
have a really good zap. 

Ranarama: screenshots 
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Professional 
improvisation 
This is how I finally solved my 
machine crashing problem: 

How to interface a Beta disc 
system with two pieces of coat 
hanger wire. 

1. Remove screw from back 
edge of Spectrum. 
2. Thoroughly clean connector 
at back with tape cleaning 
fluid. 
3. Tighten connector clips by 
gently pushing each one with a 
screwdriver to bend them (if they 
are old and loose). 

4. Cut two bits of a wire coat 
hanger and shape as In the 
diagram. The piece at the edge 
fits along the recess so the 
Spectrum can still sit on its feet. 
5. Place the whole assembly on 
a board so when moved no 
pressure is exerted on the rear 
connector. 

Figure 4 

Bet or similar 
interface" 

Wire-
• 

• 

-Wire 

Screw removed 

• 

• 

Spectrum viewed 
from underside 
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^fc Help and advice on a 

topics from Ray Elder. 
variety of technical 

Timex/Tasword 
First a plea from a reader in the RAF in 
Laarbruch. 

Dear Sir. 
My dad who lives in Spain has 
a 48 K Spectrum and a Tim ex 
Sinclair 2040 printer. Unfor-

tunately he cannot get the printer to 
work with Jasword 2. Can you help? 

The 2040 is the American equi-
valent of the Alphacom and 
It should operate wilhout any 

problem with Tasword 2 providing It 
works on its own using the built-in LUST, 
IPRINT and COPY commands. 

If It does then the most likely prob-
lem is thai he trying to use the 
Centronics, full size printer routine 
instead of the Sinclair one. 

Using C mode then key P should start 
the beast working, it not then it (s pos-
sible that there is a fault In his copy of 
TAS 2. 

Kempston Mouse/Art 
Studio 
Finally a letter from London: 
Dear Sir, 

I have a copy of Art Studio 
along with the Kempston 
mouse 

On reading a few reviews about the 
Art Studio it appears that some other 
mice are supplied with a mouse soft-
ware utility which enables the user to 
create mouse driven software of the Art 
Studio kind. 

I would be interested to know if any 
software Is available for the Kempston 
mouse, or it the existing software utility 
for the AMX mouse could be converted 
for the Kempston mouse by patching in 
appropriate port reading machine 
code. 

I would be very grateful for any infor-
mation you could give me on this 
subject. 
Simon Atherley. 

AMX were helpful but had no 
idea if it would work, they said 
it should, but then again, as 

their interface is designed to emulate 
the BBC user port, perhaps It won't. 

Anyway it could work or it could be 
a (relatively) simple Job of patching the 
software or it may be impossible. 

To start with AMX have supplied us 
with a copy ol their software and I am 
sending it to Simon to try out on con-
dition that he lets us know If tt works. If 
It doesn't then he might like to send us 
any info he has from Kempston on their 
l/F and mouse so we can determine 
whether the AMX program can be 
patched. 

Of course in the final Instance the 
two may be completely incompatible, 
but at least we'll know for other users! 

A final thanks to Tom Prosser who 
sent in a list ol operating commands for 
a reader who purchased a disk drive 
interface secondhand and couldn't use 
It due to lack of instructions and who 
appealed through this column for inlo. 

We have sent them on to him and 
are checking out Tom's own question in 
regard to his new Opus drive. We'll be 
In touch . , . 

Printer hints 
| Alan H. Wadsworth of Herts 
writes with a bit of help and 
useful advice concerning the 

Dixons Serial 8056 printer that causes so 
much heartache to readers. We only 
received this just before our copy date 
and have not had time to build a mock 
up ourselves and so we cannot take any 
responsibility for it not operating. How-
ever, it seems sound In theory. 

To use the printer with the Interface 
1 RTS232 port you need an extension 
lead which Is not (as tar as we know) 

available commercially. Such a lead 
can be assembled for under £5.00 and 
can be easily constructed by an elec-
tronics engineer if you are not up to it 
yourself. 

Construction is as shown in the dia-
gram except the telephone socket, due 
to the fact that the RS232 socket is non-
standard. 

Two bits of the plastic inside the 
socket need to be tiled away (an emery 
board cut to size and pressed with a 
small screwdriver is ideal) until it tits 

This will enable the printer to 
operate it in either 128 or 48K modes but 
it does mean purchasing an Interface 1. 

8056 Printer 
Non-standard 
16-pin connection 

Non-standard 
telephone plug 
for RS232 port 
in Spectrum 128 

Extension lead 
supplied by Dixons 

Ribbon cable 
(only 5 wires 
needed) 

Same order as 
pins across 
telephone plug 

Standard telephone 
extension socket 

Connections 
1 
2 
3 
4 
5 
6 

Should be numbered 
inside the socket 

NOT USED 

Interface 
one 

Standard 
9-pin D-plug 

Pins 
9 (+9V) 
5 (CTS) 
4 (DTR) 
3 (Rx data output) 

7 (ground) 
As described in the 
interface 1 manual 

Telephone 
socket 
opening 

Raised ridge 
and platform 
need filing away 
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SPECIVORD 
48/128 

(Part 1) 
A menu driven word 
processor for both 48 
and 128 Spectrums by 
Stuart Nicholls. 

T his is a word processor that 
will meet the needs of most 
home users. Over three parts 
Specword will build up into a 
word processing program with 
many advanced features. Part 3 
contains a complete operating 
manual. 

Features 
Specword has insert/overwrite 
modes, wordwrap, find, word 
count, block 
delete/move/copy/print, 

redefinable Centronics control 
codes (30), 16K text space (blank 
lines only occupy 1 character 
space), lines of ANY length from 
one character to the fulftext 
length, margins, thirty one 
setable TABS, supports both the 
ZX printer and most Centronics 
printers (with built in software for 
the Kempston interface) and 
RAM! file facilities for the 128K 
Spectrum. 

Entering and Saving 
Specword 
Specword 48/+/128K can be 
entered easily using the 
following procedure. 
1. 128K Spectrum owner should 
type in the BASIC LISTING AS LIST 
1. 48/K Spectrum owners will 
have to leave out the lines 
containing the instructions for 
RAM FILE loading and saving 
etc ie lines 2220, 2410, 3620, 6510 
& 6550. The program will work on 
their computers without these 
lines as the RAM FILE options are 
not available to them. 

2. SAVE the BASIC program using 
SAVE "WP48/+/128" 
3. Using the HEXLOADER/HEXDUMP 
dual purpose program (to be 
published in part 2) enter 
the machine code as HEXDUMP 
LIST 2. 
REMEMBER TO RESET RAMTOP TO 
START ADDRESS—1 BEFORE 
RUNNING THIS HEXLOADER (ie 
ENTER CLEAR 33535 AS A 
DIRECT COMMAND FOR LIST 2). 

The last byte in each line is 
the checksum byte, this being 
the sum of the previous 8 bytes 
modulo 256. The code should be 
entered one LINE at a time as a 
block of 18 characters (8 bytes + 
checksum) WITH NO SPACES 
BETWEEN THE CHARACTERS. To end 
the HEXLOADER program enter ZZ 
after the checksum byte. This 
can be done after any line In 
the dump and a printout of the 
number of bytes entered will be 
given (allowing you to save the 
block 'so far*) and the last 
address. You will then be able to 
continue entering code from 

Basic Listing: List 1 
»•» BASIC LISTING ( L IST 1 H I 

19 L E T C C C H M l f < C H R ( M C H R * 20<CHR« 13 LET p«-CHR« 2?>CH8« Z|»CM»« A*c« 
16 LET ld -2000? LET «v>3000 
17 LET r d - 8 3 0 0 : LET p t - 4 0 0 0 
18 LET • • - B 0 0 0 
20 BORDER 7; CLS ! POKE 23407 ,179 : LET a - 1 3 : LET a - 3 : LET a-USR 40704 
22 PRINT BRIGHT 1|AT 13,71* ERASE 1 
23 OO SUB fd 
29 I F H -13 THEN OO TO 6900 
30 OO TO ( • - » > ( 1 0 0 0 

1000 C L S S LET » - 7 ! LIT «-3: LET a-USFT 40961: GO SUB RD 
1002 IF x»7 THEN GO TO w n u 
1010 OO SUS 8400 
1020 IF NOT n THEN OO TO 1000 
1030 LET «-USR 33936 
1039 IF a - l THEN OO TO 9100 
1040 I F a< >3 THEN OO TO W W 
1090 LET a-USR 39S73 
1060 INPUT LINE K« 
1070 tF • • THEN LET » 0 - y » 
1080 LET y « - » » : LET a-USR 33991: OO TO 1040 
2000 CLS J LET w-6; LET a - 3 : LET a-USR 41043: OO SUB rd 
2 2 — IF x -S THEN GO TO H n u 
2209 I F « - 4 THEN CLS S OO TO 2229 
2210 IF NOT apac THEN OO SUS 7470! OO TO Id 
2220 CLS ! CAT • 
2279 PRINT p« | • T i l l * tor Load ing 7 M l OO SUB •» 
2230 INPUT LINE d0: IF d « - ' • AND x - 6 THEN OO TO 2273 
2240 IF LEN <10)10 THEN OO SUB 7400: OO TO Id 
2290 IF d » - * * THEN GO SUB 7440: GO TO Id 
2260 FOR a " l TO LEN d«: IF 6«<a><" * THEN GO SUB 7420: GO TO Id 
2270 IF d* la>>CHR* 127 THEN OO SUB 7420: OO TO Id 
2279 LET • • 1 1 L E N da 
2276 IF x»7 THEN GO TO 2400 
2277 PRINT AT 2 0 , o | * P l a y Tapa * 
2280 PRINT p * | * Load Ing *|CHR« 34 |d0 |CHft* 34 |«0< TO » ) ) ' * t : OO SUB aa 
2290 LOAD dKODE 49192: IF d 0 O > * THEN GO TO a t r u 
2300 FOR a - 4 9 2 0 3 TO 4 9 2 1 2 : LET b - PEEK a: IF b - 2 3 3 THEN GO TO M n u 
2310 LET d*-d«>CHR« b : NEXT a 
2320 OO TO M n u 
2400 PRINT pa I • Loadtn9 ' tCHR* 3 4 | d « | C H R * 3 4 f a « l TO a ) 1 " " | I OO SUB mm 
2410 LOAD • d«CODE 49192 
24 20 PAUSE 100: OO TO nanu 
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LUIA 
where you left off. 

The HEXLOADER program will 
error trap ANY incorrect tine 
inputs and prompt you to re-
enter wrongly keyed in lines. 
4. SAVE this block ot code as 
"coder CODE 33536,9407 
5. Using the same HEXLOADER 
enter the machine code as the 
HEXDUMP LIST 3. 
6. SAVE this block of code as 
"code2" CODE 44800,2519 
7. When you are happy that all 

has been saved and verified 
then RESET your Spectrum and 
enter CLEAR 32767 as a direct 
command. 
8. LOAD the BASIC program. 
9. LOAD the CODE codel. 
10. LOAD the CODE code2. 
11. FINALLY (if you have 
managed to get this far without 
our fingers dropping off), SAVE 
the complete program using: 
SAVE "WP48/+/128" LINE 9800:SAVE 
"specode128" CODE 32768,14600. 

12. Should any of the functions 
not work then the machine code 
can be checked using the 
HEXLOADER/HEXDUMP dual 
purpose program. The HEXDUMP 
option will print out to the screen 
or printer any block of memory 
in the same form as the 
HEXDUMP LISTS 2 and 3 (The 
easiest way to check the code is 
to compare checksum bytes). 

3000 CLS : LET >>10: LET a - 3 : LET a-USR 41144: 00 SUB r d 
3200 IF > - 1 0 THEN GO TO u n u 
3210 IF x -8 THEN 00 SUM 8400: GO TO >v 
3220 IF x - 9 THEN OO TO 9830 
3400 IF x< >6 THEN OO TO 3400 
3402 IF d » - " " THEN OO SUB 7440: OO TO «v 
3403 LET • • 11-LEN <1* 
3410 CLS : PRINT p« | • Sav ing * 1 CHHa 34ld»ICHR« 34 la«< TO a l l * ' I I OO SUB 
3420 SAVE dVCODE 49132, (PEEK 491AB*?34»PE£K 491611-49131 
3430 PAINT p » l * V a r l f y ? <YXN> « | I OO SUB * • 
3440 LET a«-INKEY«: IF a 0 O * y * AND a«<> 'Y* AND a«<>"n" AND a»<>"N" THEN 00 TO 3 
440 
3430 IF a » - " n * OR «a - "N* THEN OO TO av 
3440 PRINT p » | * Raw1nd Tap . and p l a y "IS PRINT AT 18 ,01 : VERIFY daCODE 
3470 LET a-USR 42302: 00 SUB 7460: OO TO av 
3600 IF NOT apac THEN 00 SUB 7470: 00 TO av 
3403 IF d » - * * THEN 00 SUB 7440: 00 TO av 
3603 LET a - t l - L E N da 
3410 CLS : PRINT p » l • S a v i n g *|CHR» 34 |d« lCHR* 3 4 ( a * ( TO a ) | * *»I 00 SUB as 
3620 SAVE ! daCODE 49132,(PEEK 49 I 60•234»PEEK 491411-49131 
3430 PAUSE 100: GO TO av 
4000 C L S : LET * - i i : LET a-3: LET a-USR 41203: 0 0 SUB RD 
4200 RESTORE 4210: FOR a - l TO 4 : READ y , t S IF x - y THEN 00 TO I 
4203 NEXT • 
4210 DATA 4 , 4 3 0 0 , 7 , 4 3 0 0 , 9 , 4 8 0 0 , 9 , 4 3 0 0 , 1 0 , 4 7 0 0 , 1 1 , 2 0 
4300 CLS : LET n-USR 42347! OO SUB an 
4303 PAUSE o : PRINT pat a* I TO 23)1 I IF > -4 THEN OO TO 4320 
4310 LET bk-USR 33937: I F bk -63333 THEN OO TO 4000 
4313 OO TO 4330 
4320 LET a-USR 33334 
4330 LET p - p a q a : LET a - o 
4340 PRINT AT 2 0 , e l ' P a g * ' I P 
4330 IF top THEN LPRINT ••< TO u r 1 I *< * I p i • >• 
4333 IF p -paga AND x - 7 THEN LPRINT • • < TO b k l | 
4340 FOR y» l TO < I p p - t o p - b o t ) : IF a THEN LPRINT : 00 TO 4390 
4370 LPRINT ••< TO a a r l i : LET a-USR 33343: I F a O I THEN LET a - l 
4360 FOR n - l TO ap: LPRINT : NEXT h 
4 390 NEXT y 
4400 I F bot THEN LPRINT a * ( TO a a r > I • < * | p | • > • 
4410 IF auto THEM LPRINT CMR0 12 
4420 IF NOT H a l t THEN OO TO 4440 
4430 LET a-USR 42392: PAUSE o: PRINT p « l a « l TO 24)1 
4440 LET p - p H : IF HOT a THEN OO TO 4340 
4430 IF x - 7 THEN LPRINT 
4440 OO TO pt 
4300 CLS : LET a -21 LET a - 1 8 ! LET a-USR 41441: OO SUB rd 
4310 IF • •18 THEN OO TO pt 
4313 LET k0—"BGHIJKLHHOPTUVY* 
4320 LET l « - k 0 l x - 2 > 
4330 CLS t LET a - 3 : LET a - 9 : LET a-USR 41789: 00 SUB r d 
4340 I F > - 9 THEN OO TO pt 
4343 IF x - 7 THEN LET 10-CHR* I (CODE 101*32) 
4330 LET J * TtYyIlOoPpOqHhJ J KkLIVvBbNnMmUu * 
4333 FOR a - I TO 301 IF j * l a ) - l * THEN 00 TO 4343 
4340 NEXT a 
4343 LET c - l a - 1 I»3*33776 
4370 CLS : LET x - 4 I LET y - 7 : LET 1 - 1 4 
4373 PRINT AT 3 , y l c « l a « ( TO » ) : FOR a - 4 TO 10: PRINT BRIGHT i | A T a , y l a « < TO *)T 

NEXT a 
4380 PRINT AT 3 , 8 | C « I I « | A T 5 , 1 7 | : 00 SUB a«: FOR a - 6 TO 9 : PRINT BRIGHT I 1 AT a , 
I 1 1 PEEK l e « l t - 4 t i r * : NEXT a: PRINT BRIGHT H A T 10, 111 " E x i t " 
4383 PLOT 3 4 , 1 3 4 : DRAH 128 ,0 : DRAW o , - 4 9 : DRAW - 1 2 6 , o : DRAW o ,49 
4390 00 SUB 7990 
4400 PRINT PAPER 3) BRIGHT I I OVER t |AT x , y | a « l TO I ) 
4603 LET «a-INKEY»: I F a«-CHR« 13 AND x«10 THEN 00 TO 4300 
4611 IF «a-CHR» 11 OR a«-CHR« 10 THEN OO TO 4470 
4612 IF a«<"0* OR a«>*9* THEN 00 TO 4403 
4414 LET * - 1 8 : 00 SUB 7300: IF b * - " THEN 00 TO 4600 

D A T X,HF *T OO TO 4400 

FOR •1 TO 300: NEXT a: GO TO pt 

4630 IF a>233 THEN PRINT BRIGHT 
4440 POKE c * x ~ 4 , a : GO TO 4380 
4470 00 SUB 7200: OO TO 4600 
4700 LET a-USR 33342: LET a-USR 42144: 
4800 CL8 : LIT » - « 
4802 LET a-U8R 40370 
4 804 OO SUB 7990 
4807 PLOT 13 ,132 : DRAW 2 2 3 , o : DRAW o , - 8 l : DRAW - 2 2 3 , o : DRAW o , 8 l 
4620 PRINT BRIGHT 1|AT 4 , 2 2 | • I ' I Ippt • ) * |AT 3,221 * I ' l a p l • ) "(AT 6, 221 • I * I marl 
•1 * I AT 7, 221 " ( * I pa 9* I " > " I AT 9, 22t " I " I CHR0 I 7 8 * < 1 1 * < t o p - I ) I ) t * > * I AT 9 . 2 2 I M M 
CMR4 < 7 8 H l l * < b o t - l ) > I I ' ) * l AT 10, 221 " <• ICHR0 (78* (1 I X M I t - l I I I | * I * l AT I I , 221*1* 
|CHft« <78* I l l K a u t o - 1 1 1 I I "1 • 
4633 PRINT PAPER 31 BRIOHT I I OVER I I AT X , 2 | S * ( TO 28) 
4640 LET a«-INKEY« 
4633 IF a«-CHR« 13 AND x ' 1 2 THEN OO TO pt 
4660 IF a » - * y * OR a » - " Y " OR a « - * n " OR a« - "N" THEN GO TO 4900 
4670 I F a » > * / " AND a » < * : ' THEN 0 0 TO 4930 
4873 IF a«<>CHR» 10 AND a*<>CHR* 11 THEN GO TO 4840 
4877 PRINT BRIGHT I I OVER H A T x,2la* '< TO 281 
4960 LET • l»a-CMR* i 0 ) - < a « - C H R « 11) 
4983 I F X >12 THEN LET x - 4 
4890 IF x<4 THEN LET x« l2 
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[111] 
4693 
4900 
4902 
4903 
4910 
49 IS 
4920 
4923 
4930 
4933 
4976 
4978 
4980 
4982 
4984 
3000 
3003 
3010 
6000 
6003 
6010 
6070 
6030 
6300 
6303 
6910 
6370 
6330 
6340 
6330 
6360 

7010 
7020 
7030 
7033 

7040 
7030 
7060 
7070 
7080 
7090 
7100 
71 10 
7120 
7123 
7130 
7200 
7210 
7220 
7230 
7300 
7310 
7320 
7330 
7340 
7330 
7360 
7400 
7420 
7440 
7430 
7470 
7480 
7990 
7993 
8000 
8400 
8420 
84 30 
8440 
8470 
8473 
8480 
a 
8463 

CO TO 4833 
(CODE a « - 3 2 l 

LET t o p - o * ( a - 8 9 > 
LET b 0 t * 0 » ( a - 6 9 > 

LET M l t - o » < a - 8 9 > 
LET auto>o<I a -891 

GO TO 4833 
IF a«-CHR« 12 THEN 00 TO 4820 

0 0 TO 4833 
IF ><8 THEN 
LET 
I f » - 8 THEN 
IF b - 9 THEM 
IF **10 THEN 
IF i i - I l THEN 
OO TO 4820 
IF K >7 THEN 
LET »*27l 0 0 SUB 7300: 
IF K—4 THEN LET l p p - a 
I F > - 3 THEN LET a p - a 
IF * - 6 THEN LET mmr-m 
IF i - 7 THEN LET pa?a -a 
PRINT AT « , 2 7 | * • : 00 TO 4820 
IF <!••** THEN 0 0 SUB 7440: 0 0 TO » n u 
IF PEEK 49132 -cj THEN 0 0 SUB 7430: OO TO » n u 
PAUSE 100: LET a-USR 33339: 0 0 TO 1*34 
IF NOT apac THEN OO SUB 7470: OO TO n n u 
CIS I LET a-USR 42074: 0 0 SUB 8000: PRINT 
POKE 2 3692,233: CAT • : PRINT 
LET a-USR 42120: 0 0 SUB 8000 
PAUSE o : OO TO • • n u 
IF NOT « p > c THEN 0 0 TO 6000 
CLS : PAINT c * l • L i f t o« RAN' * ! ) • • ! * | I OO SUB 
PRINT : CAT • 
PRINT p » l " ERASE 1 n a m <ENTER*ak Ip • I : 00 SUB aa 
INPUT LINE n« 
IF n « - ' * THEN OO TO H n u 
ERASE I n« 
00 TO w n u 
CLS : LET > - « : LET y - s : LET 1 - 2 2 
0 0 SUB 7990 
LET a-USR 40197 
PLOT 39 ,136 : DRAW 177 ,o : DRAW 0 . - 4 9 : DRAW - 1 7 7 , o : DRAW o , 4 9 
PRINT BRIOHT I IAT 6 , 7 0 1 1 c ! 1 * |AT 7 , 2 0 | M C | - * |AT 8 , ? 0 l b c l * MAT 9 , 201 PC I 

PRINT PAPER 31 BRIOHT t | OVER I IAT i . y l l t l TO I ) 
PAUSE o: LET a* - INKETa: IF aa-CHR* 13 AND < - 1 0 THEN OO TO M n u 
IF «*-CHR» 11 OR a«-CHR* 10 THEN OO SUB 7200: OO TO 7040 
IF a « < - 0 - OP « • > • ? • THEN OO TO 7030 
LET — 2 4 : OO SUB 7300'. IF b * - * * THEN 0 0 TO 7040 
IF a >233 THEN PRINT BRIOHT I IAT a ( H | * * l 00 TO 7040 
IF x - 6 THEN LET t C ' l ! POKE 49173 ,a : POKE 33718,a 
IF x - 7 THEN LET HC-a: POKE 49176 ,a : POKE 33719 ,a 
IF > - S THEN LET b e - a : POKE 49177 ,a : POKE 33720 ,a 
IF it-9 THEN LET p c - a : POKE 36083, a 
PRINT AT « | I OO TO 7033 
PRINT BRIOHT 11 OVER I IAT a , y | a « < TO z> 
LET < > | t l ( * - C H R * 10 ) -<aa -CHR* I I I : IF «*11 THEN LET « -6 
IF **3 THEN LET > - 1 0 
RETURN 
LET a - I t LET b * - " 
LET b * - b a < * * : PRINT BRIGHT l l PAPER 2IAT k , H l b * 
PAUSE 0 : LET a»-INKCY01 IF A0-CHR* 13 THEN 0 0 TO 7360 
IF a«-CHR« 12 THEN PRINT BRIOHT MAT * , m | ' * : LET b * - " ! RETURN 
IF a0< *0* OR • • > • 9 ' THEN OO TO 7320 
LET IF a< >4 THEN OO TO 7310 
LET a-VAL b« : RETURN 
LET a-USR 41890: 0 0 TO 7480 
LET a-USR 41936: 0 0 TO 7480 

•USR 41982: 0 0 TO 7460 
>USR 42648: 0 0 TO 7400 
•USR 42437 
• i TO 200: NEXT a : RETURN 

IF tp tc THEN LET a-USD 40703: RETURN 
LET a-USR 42026 
LET a-USR 40738: RETURN 
CLS : LET n - o : LET a-USR 42483: OO SUB • • : INPUT LINE <•• 
IF LEN d i > 1 0 THEN 0 0 TO 7400 
IF THEN 0 0 TO 7440 
FOR a - 1 TO LEN d«: IF d«Ca><* * OR d«(a>>CHR* 127 THEN 0 0 TO 7420 
FOR a—33747 TO 33736! POKE a , 2 3 3 : NEXT a 
FOR a -49203 TO 49212: POKE a , 2 3 3 : NEXT a 
LET b - l I FOR a -33747 TO 33747+LEN 40-11 POKE a,CODE d * ( b l ! LET b - b » l : NEXT 

* 
LET b - l : FOR a*49203 TO 49203«LEN 4 0 - I : POKE a,CODE d « l b l t LET b - b * l : NEXT 

' I t 0 0 SUB * 

LET-
LET 
LET 
FOR 

8490 PRINT p « l * T l t l a MCHO* 34ld« |CHR« 34|«6< TO 11-LEN 4*1 I ' 
• : PAUSE 100: LET n - C RETURN 
8300 PLOT 3 6 , 1 7 6 - t * * S I : DRAW 128 ,o : DRAW o , - < • - * • I > • « - 1 : DRAW - 1 2 6 , o : DRAW o , | t | 
•-•»l1*8 
8320 0 0 SUB 7990 
8330 LET > - • • ! 
6340 PRINT PAPER 91 BRIOHT 11 OVER 1tAT * , 7 | a « ( TO 161 
6330 LET a* - INKEY«: IF a«-CHR* 13 THEN RETURN 
6360 IF a«OCHR« 10 AND a»< >CHR» 11 THEN OO TO 6330 
8370 PRINT OVER I I BRIOMT I |AT l , 7 | l * l TO 161 
8360 LET Ia«-CHR« 101- laa -CHRa 111 
6390 IF a - * THEN LET «>a 
8393 IF > • • « ! THEN LET « - » • ! 
6397 0 0 TO 6340 
9800 CLEAR 32767: LOAD 'apacodvl28 'CODE : CLS I LET a-USR 42329 
9803 LET 1*11 LET o - 0 
9810 LET • *S LET d * - " : LET a u t o * o : LET p a 9 * - l : LET t o p - o : LET b b t - 0 : LET lp 
P - 6 1 : LET a a r - o : LET a p - o [ LET H I U > C LET » n u - 2 0 : LET » • - * 

9820 LET tc-PEEK 33716: LET « - P E E K 33719: LET bC-PEEK 33720: LET pc-PEEK 36083: 
LET apae-USR 40767: OO TO 13 

9830 PRINT p * l * S a v i n ? -ICHOa 341•WP48 f */128*ICHR0 341• • 
9860 SAVE •WP48/»VI26" LINE 9800 
9870 PRINT p« l> Sav ing "iCHRa 341 *ap*cod*126 ' ICHR* 341* 
9900 SAVE " apacod*I 78•CODE 32768,14600 
9910 PRINT p « l " V t r l f y Y / N f 
9920 PAUSE 0 : IF INKEY0-• n • OR INKEY*-*N* THEN OO TO av 
9923 IF I N K E Y 0 O - Y - AND I N K E Y 0 O * y - THEN 0 0 TO 9920 
9930 PRINT p « | » R ,HInd TAPE and p l a y 
9940 PRINT AT 1 3 , 0 | : VERIFY •WP48 /4 /128* 
9930 PRINT AT 1 7 , 0 | : VERIFY •aprcoda128'CODE 
9960 LET a-USR 42302: 0 0 SUB 7460: OO TO av 
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Books on C and Sir C in 
the return of the back 
page. 

C for Beginners 
Melbourne House 
Publishers 
£10.95 

ith the popularity of 'C' as the 
favorite alternative to BASIC for 
programming (see ZXC> August 
1986, page 28) It comes as no 
surprise that there have been 
several books published recently 
on 'C'. That prolific author, Ian 
Sinclair, joins the crowd with his 
offering, 'C for Beginners'. 

Sinclair's concept of a 
beginner is someone who knows 
a little BASIC but now wants to 
try something else If that fits you, 
then this book can be highly 
recommended. 

The opening ot the book Is 
fairly standard; what are high 
and low level languages? — why 
do we need so many 
languages? — compilers and 
interpreters — and one 
important difference between 
BASIC and C'. structured 
programming. 

After that, you get the 
fundamentals of C' carefully 
and clearly explained. You have 
to wait for page 48 of this book 
of 228 pages to get the first very 
simple 'C' routine to try out. But, 
by that stage, the reader should 
be well In tune with the 
concepts of 'C. 

From that point onwards, 
Sinclair carefully builds up the 
reader's knowledge; by the end 
anyone should feel reasonably 
comfortable with the language, 
ready to proceed to a more 
advanced book. 

Routines In the book were 
written for the Hisoft 'C' compiler 
for the Amstrad; these seem to 
work equally well on H(soft's 
Spectrum C' compiler. 'C' is 
meant to be a portable 
language so most machine/ 
compiler combinations should 
accept the fairly simple 
example routines given in the 
text. 

There are many comparisons 
made throughout the book to 
BASIC; so the BASIC programmer 
should experience no major 
difficulties. At the back of the 
book, there is a useful short 
reference section giving the 'C' 
equivalent of many BASIC 
keywords. 

Most books on 'C' are a little 
over-priced, so, by comparison, 
£10.95 for this excellent little 
book for beginners represents a 
good buy. 

David Nowotnlk 

A 
Sinclair and the 
'Sunrise* Technology 
Penguin Books Ltd. 
£3.95 

"W*he authors, Ian Adamson and 
Richard Kennedy, have varied 
and colourful backgrounds 
including a few credits in the 
field of computer Journalism, 
though noticeably not in the 
Sinclair field until now, at least 
according to their given 
personal briefs. 

This very 'distance' from the 
whole subject probably stood 
them in good stead in the 
writing oTthe book and 
contributes to its lack of 
emotional colouring in favour of 
the charismatic Sir C 

Unlike some tomes which I 
have read, the authors do not 
view Sir Clive Sinclair through 
rose tinted glasses but by using 
facts, reports and documented 
statements they have researched 
and produced what must be the 
definitive account of his business 
ventures to date. 

Devotees will find that their 
concept and perceptions of the 
man may well need a little re-
appraising, but even so he has 
been treated gently and 
emerges as a likeable 
personality. 

You may have gathered by 
now that this Is not a superficial 
sop to the masses, it does not 
simply present a potted history 
of the events and pad it out with 
opinion, technical references, 
photographs and diagrams, 
indeed there are none of the 
latter and the technical input is 
limited to brief and easily 
understood explanations where 
necessary. 

Opinions are part and parcel j 
of the text although they are 
presented in academically 
acceptable form as reasonably] 
argued ideas which are well 
supported by documented 
evidence and the events of the i 
time Without taking months to 
check and correlate on the 
material presented by them I 
can only concede that they 
have a persuasive and almost 
certainly accurate account of 
the whole affair. 

I am not sure of the market to 
which this book Is aimed, as an 
authorative academic book it is 
valuable for schools and 
colleges for social studies, 
business and perhaps political 
courses. The rather dry, 
unsensatlonal approach would 
tend to limit Its appeal to the 
more thoughtful individual and 
in this category I would also put 
the established hobbyist (or 
'obsessive' as the book 
occasionally labels us), and 
perhaps the anti-Sinclair 
brigade who seem to look for 
any excuse to put him down. 

The great majority of Sinclair 
users will probably not be 
interested in this book though I 
found it a fascinating and 
plausible account of a period of 
history which may be regarded 
in our future as the turning point 
of a new era. Only time will tell 

Ray Elder 

SINCLAIR 
' s u n r i s F 
kchnoiogy 
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LLLU 
Anyone who has watched the 
ever-changing landscapes of 
Lords of Midnight must have a 
secret wish to have a similar 
facility in their own adventure 
programs. This graphics utility 
can go a long way to granting 
that wish. It can hold the data 
for a full screen, hi-res illustration 
In only 30 bytes, so with It jn the 
top 32K of memory you can 
generate any of 1000 Illustrations 
in less than one second. 

This means that you could hve 
four view, looking north, south, 
east and west, oT each location 
on a 25 x 10 grid. The screen 
copies shown In fig. 1 illustrate a 
range of the possible 
landscapes you could produce. 

Landscapes 
If you have looked closely at 
Midnight's landscapes you will 
have noticed that they are 
made up of a number of picture 
elements (trees, mountains etc) 
drawn to different sizes. My 
program uses the same idea but 
operates in Basic, making It 
easier for most people to 
handle. Look at Program 1. Lines 
10-19 hold the graphics for the 
picture elements (let's call them 
picsubs). These include 
moutains, forest, hills, caverns, 
hedges, monoliths, lakes, towers. 

TTTTTTTT 

(CJ 

/ ^ Y X 

FIGURE 1 

keeps and castles, and can be 
drawn in two sizes; lines 10-19 for 
distant views, and lines 20-29 for 
close views. Each can be 
PRINTed At a screen position v, h; 
this marking the top left corner 
of the element block. Line 9 sorts 
out what is to be printed where. 
The multidimensional array LSO 
holds this information in a series 
of strings each made up of five 
groups of three, two-digit 
numbers. The first pair in a triplet 

are more difficult to position. 
You're also not limited to five 
picsubs per landscape. You 
could use as many as you like 
by altering the loop limit value 
but you must use the same 
number each time so remember 
— the more elements you use 
per picture the less number of 
pictures you can squeeze In. A 
careful examination of Midnight 
showed five to be about the 
right number but the choice is 
yours. 

Is the row on screen, the second 
is the column, and the third is 
the program line number where 
the picsubsubroutine is located. 
The ) loop operates five times 
producing the five picsubs 
which make up the completed 
landscape. Before these are 
pirnted INK and PAPER are both 
set to black to nothing appears 
until a short machine code 
routine Is called which pokes all 
the attributes with 8, thus making 
the illustration appear as white 
on black. 

Obviously, now you know the 
method you could go off and 
do your own thing. fve chosen 
to Illustrate a Middle Earth type 
landscape but by changing the 
UDGs you could produce a 
futuristic, heroic, or Just plain 
ordinary one. The dimensions of 
each picsub is also a matter of 
choice. Large ones would 
produce a busier" screen but 

UDGs 
Assuming you're happy with my 
set-up type in Program 1. This is 
the one you'll need to 
incorporate in your own 
adventure programs to run the 
utility. When you've typed It in 
RUN and enter the data given in 
Table A. This is the machine 
code and UDG data. Delete line 
1, then SAVE the program and 
code with 

SAVE "landscaper" LINE 9999: 
SAVE "landcode" CODE 65351, 
185 

and VERIFY. One very important 
point to remember: as you have 
deleted line 1 the variables 
used to replace numbers and 
save bytes are now only held in 
the variables area. All program 
using this utility must therefore 
autostart using LINE ... when 



m 
they are SAVEd. They must also 
be restarted using GOTO, not 
RUN as this clears the variables 
area. You must, of course, not 
reuse the variable names used 
in Line 1 or the values would be 
corrupted. 

By now a ghastly thought may 
have crossed your mind. You've 
got to a) think up 1000 
landscapes and, b) work out the 
data for each and get it into the 
data array ISO! I can offer 
advice on the first problem and 
an Assembler/Edi tor to aid the 
second. 

Let's leave the keying in of the 
Assembler "til late and worry first 
about the design and layout of 
the illustrations. 

Map 
You first need a good idea of 
what our adventure map looks 
like overall. By way of example, 
fig. 2 gives a sample map fc- us 
to use It's only 3x3 locations — 
anyone who is clever enough to 
start with the full 25 x 10 doesn't 
need my help! You will notice 
that each location is subdivided 
into four. This makes it easier to 
decide what is where, and what 
size for each landscape. The 
letters appearing in each 
quarter square symbolise the 
picsubs which are to appear. 
Table B gives a key for these. 

Clyde Bish with a utility 
for producing 
'Landscaped' graphics. 

In each location they are 
deemed to be standing in the 
centre (where the dotted lines 
cross) and looking N. S. E. or W. 
So if you were in square 1,1 
(where the dot is) and looking 
east, you would see a castle 
near right, and forest left, with 
another area of forest in the right 
distance and hills leading up to 
mountains in the left distance. 
This is the landscape shown in 
fig. 1 (a). It would be worth now 
trying to work out what the views 
for the rest of that square, or 
other squares would be to get 
the hang of the system. What 
happens at the edge ot the 
map (e.g. square 1,1 looking N. 
or W.) you must decide. You 
could surround your lands with 
impassable mountains, or simply 
have a no-go featureless horizon. 

OK. so you think you know 
what each landscape is to look 
like, but it would help to be able 
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FIGURE 2: Sample Map 

TABLE A 

3 3 0 8© 1 1 9 2 £ ££ 
114. 3 5 1 1 1 £ © 1 7 7 3 2 £ 4 9 £ 0 1 
6 £ 3 £ 8 3 2 6 4 6 4 6 4 1 2 9 
1 £ S ise 6 4 6 4 3 6 £ 6 £ £ 
4. 1 9 2 56 4 £ £ 1 A 
1 , 1 £ £ 3 6 9 8 6 4 6 4 
3 £ 5 6 6 8 6 8 1 3 0 1 3 0 1 0 9 1 6 
16 1 3 1 6 9 6 8 4 0 4 0 1 9 8 1 1 1 2 0 6 4 6 4 3 2 3 2 1 9 £ 0 
0 3 4. 4 9 9 6 1 
1 1 2 9 4 6 2 8 C. 1 0 0 
c © 0 0 1 9 2 5 6 4 
3 4. 5 6 1 9 2 0 0 
0 0 0 <j P ** £ 4 9 6 lis 1 2 9 9 6 1 6 9 9 6 1 
1 0 1 2 2 1 2 1 6 3 2 
1 9 2 1 2 9 64. 6 4 3 2 1 6 1 6 1 6 
8 8 9 4 4 4 2 £ 
1 1 1 1 £ 4 4 9 
e 1 6 1 6 3 2 3 2 3 2 3 £ 6 4 
1 2 8 1 6 1 6 1 6 1 6 1 6 1 6 1 6 
1 6 1 2 9 1 2 6 1 2 6 1 £ B 1 2 9 1 £ 8 1 £ 9 
1 2 3 0 0 0 0 2 5 5 0 0 0 

to see each one on screen and 
make any necessary artistic 
adjustments. This is where the 
Assembler/Editor comes In. LOAD 
in Program 1 if it's not already in 
the machine and add to it 
Program 2. SAVE it to LINE 9999 
plus the machine code/udg 
data as before. 

When LOADed normally it will 
autostart at LINE 9999, then jump 
to the menu, but for the moment 
start it with GOTO (not RUN!) 900. 
This is also how you would restart 
the Assembler if you get an error 
message after a failed VERIFY 
perhaps. 

The Menu lists the available 
options. Let's have a look at the 
facilities available If you get into 
any option by mistake, pressing 
just ENTER will escape. 

TABLE B 
Key to map and picsub codes 

Code 
Symbol Far Near 

Mountain M 10 20 
Forest F 11 21 
Hills H 12 22 
Cavern C 13 23 
Monolith Li 14 24 
Lake L 15 25 
Henge He 16 26 
Tower T 17 27 
Keep K 18 28 
Castle Ca 19 29 
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Ot 

TABLE C 
Grid View Picel Row Column Picel No. 
1,1 1 1 7 0 12 

2 8 0 22 
3 12 2 12 
4 9 20 21 
5 12 17 21 

2 1 4 0 10 
2 7 0 22 
3 8 20 11 
4 9 11 29 
5 14 0 21 

3 1 7 25 12 
2 8 19 22 
3 9 12 15 
4 12 24 12 
5 10 1 29 

4 1 7 20 12 
2 8 26 12 
3 9 19 22 
4 15 15 12 
5 15 15 12 

1. Assemble 
This option displays each view 
as you build it up. The "width?" 
prompt is the number of grid 
squares across your map (Enter 
"c" here if you are continuing 
with an unfinished landscape). 
Height is the vertical number of 

grid squares. For each picsub of 
each view enter row, column 
and picsub number (If you can't 
remember the latter, enter "h" for 
a help page). Remember the 
views go clockwise in the 
sequence North round to West, 
and across the map columns, 

row by row. There are five 
picsubs to each view (If you only 
need 4. repeat the last one 
twice!). 

To exit this option before the 
landscape is complete press just 
ENTER on the "row?" prompt. 

2. Save 
This option will allow you to save 
the data array complete, or 
incomplete for reloading later. In 
the former case press "y 
otherwise "n" and follow the 
normal SAVE prompts. 

3. Load 
First enter the width and height 
of your landscape map, then 
follow the LOADing prompts ("" 
loads in the first array on the 
tape). After the LOAD you will 
jump straight into the assembler 
option at the next view to 
compose. 

4. View/Edit 
This allows you to move around 
your landscape, and make 
minor alterations. The first view 
shown will be at grid 1,1 looking 
north. Pressing the cursors will 
give you the view in that 

PROGRAM 1 

1 LET q $ = "•': LET 5=1: LET D=2 
: L E T c = 3: LET d : LET t=5: i-ET 

f =6 LET 9=7: LET 2-S: i-ET i=9: LET cS=CHRi 22+CHRS 7+CMRS 0 + "_ II 

FOP j=65351 TO 65535: INPUT P: POKE j,P: NEXT j 9 CLS : INK 0: PRINT CS: FOR j=l TO (P-1)*6 STEP 6: LET v=VAL a$(j TO j+a): LET h =UAL a5<j+b TO j + O : GO SUE- URL a$<J+d)*10+ <JAL a $ ( j + £ ) : NEXT J: RANDOMIZE U SP. 65351 INK 7: RETURN 10 PRINT AT v jh+d;"NO";AT v+a, r. +1-; "LKMP"; HT V+b,h+a;"N NOMNM" ;AT v+C,h;"N N P ONM": RETURN 11 PRINT AT v ,h;"EEEEEEE"jAT V + a >h; "HFFFFFFG": RETURN IS PRINT AT v,h;"LUJLJ";AT v+a , h + b; "K I": RETURN 
1 3 P R I N T A T v , h ; " A C " ; A T v , h ; 0 

U E R 1, " " ; A T v i h ; " . " : R E T U R N 14 PRINT AT V , h ; "OT";AT V+a,h; "ST";AT v+ b j h j "RT";AT V+b,hJ OUE R a ;••_•': RETURN 15 PRINT AT v " L U J " ; A T v+a >h " IUK " : RETURN 16 PRINT AT v ,h ; " "J AT v+a , r. ; "TTTTTT" ; AT v + b,h; "TTTTTT" : R ETURN 17 FOP l=N0T PI TO b: PRINT AT V+I,h;tt|": NEXT L: PRINT AT v+t ,h;"i": RETURN 13 PR INT AT V / h AT v +a,h; "Mm" : RETURN 19 PRINT AT v,h+b;"S";AT v+a,h + a ; " » J F , ; A T V 4 B . H I " Q ' 0 " ; H T V + C ,h;"R I "P" j AT v+d ,h; ': RET URN 20 PRINT AT v ,h+g;"NO";AT v+a, h +e; "LKHP " j AT V+b,h+d;"N NOMNM ;AT v + C , h + C; "N N P 0N0";AT v+d, 
h + b;"0 LK NMP P";AT v+e,h + b;"ft 0 IJM";AT v+f,h+a;"NIJ R NOIJ";AT v+g,h;"N LK LK P KM": RETURN 

2 1 P R I N T A T v ,h; " A C A C A C A C A C " ; A 
T v + a , h ; " T A C A C R C A C A C " ; R T v + b , h ; " 
A C A C A C A C A C T " ; A T v + c > h ; " T A C A C A C A 
C A C " ; A T V + d j h ; " B T T T T T T " ; A T 
v + e j h ; " B D 6 D 8 D B D B D " ; A T v + b , h ; O U 
E R a ; " I " ; A T V + C / h + i ; " K " : R E T U R N 

2 2 P R I N T A T v , h + d ; "__" j A T v + a , h 
+ b ; " L K I J L K I J " ; A T v + b , h ; " L K _ L K 
L U J I J " ; A T v + c , h ; " L K I J L K I J _ " 
; A T v + d , h + c ; " L K " : R E T U R N 

2 3 P R I N T A T v , h + d ; ; A T v + a , h 
+ c ; " A C " ; A T v + b , h + b ; " N M " ; A T - v 
+ c , h + a ; " R K 0 " , A T v + d , h ; " N 
M P " ; A T v +d , h ; O V E R a ; " AC- " 

: R E T U R N 
2 4 P R I N T A T V , h + b ; " _ " ; A T V + a , h 

+ a ; " N T O " ; A T v + b , h + a ; " T T P " ; A T v + c 
, h + a ; " T T : T " ; A T v + d , h ; " 0 0 T " ; A T 
V + e , h ; " R S K T " ; A T v + i , h ; " T 5 0 " ; A 
T v + 9 , h ; " T 5 0 5 " ; A T v + 2 , h ; " T S P 5 " 
; A T v + i , h ; O U E R a ; " M S L K " : R E T U R N 

2 5 P R I N T A T v , h +a;"_LUUUJ " ; A 
T v + a , h ; " N M " ; A T v + b , h ; " M 

_ _ N " ; A T v + C , h + c ; " I U U U K " : R 
E T U R N 

2 6 P R I N T A T " ' " 
mmmm" FOP I =o TO d: PRINT hT V + I ,hj "51 B B a 8 B B K 5" NEXT I: RETURN 

2 7 PRINT r t v > h + a ; ; A T v + a , h ; " EB ": FOP tab TO 7 PRINT AT y + I ,h + a . "8"- NEXT I: PRINT RT v + L >h; " JEL": RETURN 
£6 PRINT RT v i h + C j S" hT y+a,h 

V + D , h + d 
"I"; A T y + d h , 

+ a; ••• + c , h + a ; 
B " R E T U R N 

29 PRINT AT v , r. +1 J "5" ; AT v+a , h 

0 " ; A T V + R* , H + B ; " R 1 I P 
" ; A T V + G , H + A ; " 0 L 0 " ; A 
T v+z,h+a;"R I * 1 l P"jAT v 

T U R N 

9 9 9 9 / C L E A R 6 5 3 5 0 : L O A D "landCOde 
" C O D E : R E M - G O T O progs tart 
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direction, whilst pressing "m" will 
move you that way (If there is no 
view there you will be told). 
Under each view is the string 
that produced it. 

To make alterations to a view 
press "c". You'll get an 
information page plus the string 
in highlighted blocks. Rertiember 
the sequence in each block Is 
row, column, then the picsub 
that you can identify from the 
details above. Use the left/right 
cursors to move the arrow to the 
first number you wish to alter, 
press SPACE, then move it to the 
last digit to alter and press 
SPACE again. Now enter the 
correct number sequence for 
replacement. 

Designer landscape 
Now to work on an example. 
Table C gives the data for the 
four views from grid 1,1 on my 
map. Enter these using option 1, 
then, using my map (or your own 
version), you can work out the 
design for the remaining grid 
positions/views (Surely you didn't 
expect me to do all the work!). 
Remember you can use 'n' in 
answer to the "?" at the end of a 
picsub positioning move to 
reposition It (or press 'a' to start 
the whole view over again), then 
use option 4 to wander through 
the whole scenario when it is 
complete, making corrections. 
Remember also when you make 
the final SAVE of the whole 
landscape to answer y to the 

"landscaping complete?" 
prompt or you'll corrupt the last 
two entries! 

What to do next? Ah well, the 
ball is in your court now to 
decide in what type of 
adventure you want to use your 
landscape. I can't do that for 
you but I can show you how to 
incorporate it into your programs 
and call up the landscapes. 

You will need to CLEAR 65530 
LOAD in the original program 
plus code that you SAVEd, then 
MERGE in your adventure 
program. Obviously your 
program must start after line 29 
or you'll overwrite the utility (Also 
don't be tempted to alter any of 
the routine's line numbers or the 
GOSUB in line 9 won't operate 
correctly). Before you make any 
call to "the Landscaper" 
subroutine (using GOSUB 9) you 
must set r to the grid row of your 
map, k to the column and o to 
the orientation of the view you 
want (1 = N round clockwise fo 
4 = W). So to display the view 
looking west from the top centre 
grid square on our example 
map you would use the line 

LET r = 1: 
GOSUB 9 

LET k = 2 : LET o = 4: 

When you start the adventure 
you would need to decide 
where your adventurer was 
standing and which way he was 
facing, and set r. k and o to 
these values before GOSUB 9. 

To allow him to move around 
your scenario you would need 

to include the following, 
probably as subroutines:— 
To move in the direction faced: 

1010 LET r = r + (o = 3) - (o s 
1): LET k = k + (0 = 2) - (o = 
4) : GOSUB 9 : REM update 
row/column variables 
To turn (cursor pressed in r$): 
2010 LET 0 = (1 AND r$ = "7") + 
(2 AND r$ = "8H + (3 AND r$ = 
"6'1 + (4 AND r$ = "5"): GOSUB 
9: REM relate value in o to 
keypress 

An adventure isn't just wandering 
around a landscape so the 
values in r and k would also be 
used to check the 
predetermined positions of 
monsters/finds in arrays to see if 
you had bumped into a Balrog, 
or tripped over a Talisman or 
whatever. 

Obviously you would SAVE the 
final adventure to LINE 9999 so 
as to LOAD in the code 
automatically (which would be 
SAVEd after it on the tape). You 
must also CLEAR 65350 before 
LOADing in the program to play. 
You could have the machine do 
this for you by LOADing first a 
short driver program 

10 CLEAR 65350 : LOAD "" 

which autostarts, lowers RAMTOP, 
then loads in the main 
adventure, which itself autostarts 
and LOADs n the code above 
the already lowered RAMTOP. 

Bye for now. 

PROGRAM 2 

100>LET y=0: PRINT '" ASSEMBLE/ EDIT CONT to continue an ais tm b ly" 101 IF r $ ="3" THEN LET y =1 102 INPUT "width or" landscape 5 rid? "; LINE r$: GO TO (13 AND r $ a"C") + (797 AND rs = "")+103 105 LET K. = UAL r$ 106 INPUT, "height LINE r$ 109 LET r =UAL r $ 110 DIM 1$U,r,4,30): LET ml = l: LET nlsBl: LET 0l=nl: IF y=l TH EN LET y =0: RETURN 115 FOR m m l TO K: FOR n =n 1 TO r: FOR 0=0 1 TO 4 116 CLS : PRINT C$ 119 LET a $ = "": FOR P =1 TO S 120 INPUT "loc ";(»);", "i (n);rt view "; to);" :Pic ";(p);" row? "; LINE V$: IF V$s"" THEN GO TO 900 124 IF LEN V$ = l THEN LET V5 = "0'* +v s 
1 3 0 I N P U T " l o c " ; ( M ) , " / ' ; i n ) ; " : view "; (o);" :p i c "; (P> ;" col? 

" ; L I N E H $ 134 IF LEN h $ = 1 THEN LET h$="0" 
+ h S 

1 4 0 I N P U T " T O E < M ( n > ; " : v i e w "; (o)j" :P i c "; (p); " pic? 
" ; L I N E q $ 

1 4 2 I F q$="h" T H E N G O T O 1 9 0 

144 IF LEN q$=l THEN LET q4="0" + q$ 
150 LET h=UAL h$: LET V =UfiL V$ 154 GO SUB URL q4 155 PRINT 8 0 ; " P i C ";(q$)J" O.K. at " i (v);",(h) i "? (ENTER/n /a " : PAUSE 0 
156 IF PEEK 2 3 5 5 6 = 7 8 AND P<>1 T HEN GO SUB 9 : GO TO 120 
157 IF PEEK 2 3 5 5 6 = 7 6 AND P=1 OR PEEK 2 3 5 5 6 = 6 5 THEN GO TO 116 
159 LET a J = a ( + V J + h $+q$: NEXT P : LET (tn , m ,o) =a$: NEXT o: LET o 1 = 1: NEXT n: LET nisi: NEXT fn : G 0 TO 900 190 LET t =25: CLS : PRINT ,"Nta r",TAB t;"Far"''"Mounts in","10", 

T A B t ; " 2 0 F o r e s t " , " 1 1 " ; T A B t ; " 21 HilIS","12";TAB t,"22 Cav £• rn " , " 13" i TAB t; "23" '"Mono I i t h " , "14";TAB t;"24 La He","15";TAB t:"25 Henge","16";TAB t;"26 To ye r" . "17";TAB t;"27 Keep","1 8";TAB t;"2S Cas t Le","19";TAB t;"29": IF q$<>"h" THEN RETURN 191 P R I N T '"'Horizon at row 7" 
I N P U T "Press E N T E R to return-", LINE rs GO SUB 9: GO TO 140 £00 PRINT '" SAUE DATA" PRINT 80; "Landscaping complete"' iy/ns PAUSE 0 IF PEEK 23556=13 THEN GO TO 900 
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U11J 
£02 IF PEEK 23S56<>S9 ThEN LET 

l t r , t. , 1) = STRS m: LET ISir = 5TRS n : LET I S ( r , K , 3) = 5TRs 0 £05 INPUT "Title?"' LINE rt SA K'E rj DATA ISO: PRINT "1,'EPIFv E PI FY r§ DATA I $ u CO T0 11* 
360 PRINT LOAD DATA": GO 5UB 
101 305 INPUT "Title? ";rS: LOAD r$ DATA ISO: LET ml=UAL L S ( r , k, 1) LET nl=UflL l$(f,K(2): LET ol=V AL 1$ (f ,k,3) : GO TO 115 400 C-0 TO 5000 500 PRINT Use GOTO 900 10 r tstart": STOP 900 CLS : PRINT OPTIONS" 1 Hssem t-te /Edi t £ S a v e Data 3 Load"' '" 4 Vie* 5 Sto PA USE 0 

0 U R L SOOO LET 
GO 
= 1 : 

I F 

" Press option number 'LET r $ = INKEYS CLS r S*100 i_ET p=S: LET w=l: LET LET y=l: GO SUB 5200 5001 PRUSE 0: LET , r $*INKEYS: PEEK.£3555=13 THEN GO TO 900 5005 IF r $ = " C " ThEN GO TO 5300 5010 IF rS = "m " THEN GO TO 5100 5020 LET y = (1 AND r$="7">+<£ AND r S = "5" ) + <3 AND r $ = " 6 " ) + (4. AND r 
S = " S " ) 5030 GO SUB 5200: GO TO 5001 5100 IF w = 1 AND y =1 OR W=r H N D y 
= 3 OR X =1 AND y =4 OR X = K A N D Y = £ THEN GO TO 5001 5110 LET w =w + (y =3) - (y =1) 5120 LET x =x+ <y =2)+ -(y =4) 5130 GO SUB 5200 5140.GO TO 5001 5200>LET at = l$(w,x,y) : IF ' PRINT "tOC THEN CLS 

v i e w ; y E m p t y " : 

a s i l ) = 
" ; w i " , RETURN 

5210 GO SUB 9: PRINT BO; AT 0,0; 

toe '*; w ; " , " ; x , "view ";y'aS: RETU RN 5300 LET p0 =0: GO SUB 190: PRINT ;: PRINT d $(1 TO 6); INUE RSE 1j a $(7 TO 12); INUER5E 0,aS< 13 TO IS); INVERSE l;a$(19 TO £4 > ; INUERSE O; a S (£5 TO 30)"' t"'' "Use cursors to indicate start" "then press SPACE" 5301 IF INKEYS = "" THEN GO TO 530 
1 530£ LET PO=PO+(INKEY$="S" AND P o<29)-<INKEYS="5" AND P O > 0 ) 5303- IF INKEYS=" " THEN LET P1=P 0+1: GO TO 5315 5304 IF INKEYS = "iri" THEN GO TO 
0 5305 PRINT AT 16,PO;" t " 5306 GO TO 5301 5315 FOR 1=1 TO 50: NEXT t 5320 PRINT AT 18,24;"end 5321 IF INKEY<="" THEN GO TO 532 
1 5322 LET po=P0+(INKEY$="8" AND P 0<29) - (INKEYS = "5" AND PO>0) 5323 IF INKEYS = " " THEN LET n1=P 0+1: GO TO 5330 5324 PRINT AT 16,PO;" t " 5325 GO TO 5321 5330 IF n l < P l THEN GO TO 5300 5370 INPUT "New string?"" LINE r t: LET I S • w , x , y , p 1 TO nl)=rS: GO SUB 5200: GO TO 5001 l.jQQ STOP 
9000 LET q$ = "": LET a =1 LET t =2 : LET c=3: LET d=4; LET £=5: LET r=6: LET g =7: LET 2=6 LET i =9 LET c $ =CHP$ ££ + CHRS 7 + CHP5 0 + "_ 

INK 7 : PAPER 0: CLS GO TO 900 >999 CLEAR 65350 LOAD "CODE GO TO 9000 

BORDER 6 

" t a n d c o d £ 

O 
2 

O 
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ARE YOU A BUDDING 
PROGRAMMER? m 

^ L X is always looking for top n m L 
quality games and utilities for j H l ' j J M , 
publication. If you have a top ^ e f SB 
notch game or a useful utility for P " 
the Spectrum or QL why not m J U L i 
send it to us for appraisal on m ^ S 
cassette or microdrive complete r \ l&Z 
with a listing if possible. f JB 

There is also our new feature 
Short Cuts to showcase your A^MIS 
practical, novel or imaginative 
short routines with cash prizes for / / ^ H t a n 
published listings. For longer / v f l H H B | | 
programs we pay competitive v m g ^ z l 
rates, and if you have an idea 
for an article or series for ZX — V v ^ p P 
drop us a line or phone Bryan or ^ I f e i & k 
Cliff on 01-437 0626 to talk it over. y m m 

MMMM 

p 
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A midi utility by Ray 
Elder for Spectrum 
music makers. 

"•"his program was born out of 
the need to change patches 
quickly from a single controlling 
unit In the studio. One of our 
Spectrum computers was used 
and the end result was modified 
to work on all the different MIDI 
Interfaces we use 

The program printed will work 
with the MICON (XRI systems), 
EMR, SI EL, JMS, UPSTREAM or 
E+MM Spectrum Midi interfaces 

There are three individual 
modes of operation to this 
program and on loading you 
will be asked which method you 
want to use. From each mode 
there is the option to return to 
the first menu In order that you 
can use one of the others 
instead. 
The modes are: 
1. Single patch. A patch is sent 
to the instrument by typing in 
the number and pressing the 
ENTER key. The change is sent 
instantly and the information is 
not stored, enter one of the other 
keys as instructed to return to the 
menu. 

You can change the channel 
by entering 'c' at any input 
stage. 
2. Preset patches. 10 preset 
patches can be stored and are 
sent Instantly on selection of the 
respective number key. Initially 
all presets are set to 0 and you 
will have to enter your own 
choice by following the on 
screen instructions. 
3. Sequence patches Up to 10 
patches may be entered when 
you first enter this section. These 
are sent one at a time every 
time a key is pressed, any key 
may be used except the P and 
R keys which have the special 
functions of allowing you to reset 
the sequence or return to the 
main menu. 

Once the end of a sequence 
is reached then the program 
loops back to the start of the 
sequence and begins again, 
eg. if two patches, say 20 and 39 
were entered then by repeated 
pressing of a key they will be 
sent alternatively until the user 
decides to stop 

In all sections you can 
change the channel number 
whenever an input is requiring 
ENTER to be pressed is expected. 
Just type 'c' and press enter to 
access the channel options. 

Listing 1 
20 CLS : P R I N T AT 1 , 1 0 1 " P A T C H 

SEND. AT 4 , 3 1 * 1 . MICON ( X R I 
t e « e > * | A T 6 , 3 1 * 2 . EMR s y s t e n ' l A T 

8 , 3 1 * 3 . S I E L , J N S - t A T 1 0 , 3 1 - 4 . 
UPSTREAM, E + MM* 

30 P R I N T AT 1 4 , 6 | " P r e s s a k e y 
I t o 4 " 

40 LET 9 * - I N K E Y « : I F g « < " l * OR 
9 * > " 4 * THEN OO TO 40 

30 LET s t a t - 6 3 + ( 1 2 8 AND g « > " l * 
> - ( 3 2 AND g « > * 2 " > : LET t r a n > - 1 9 1 
• ( 6 4 AND g 0 > * 2 " ) 

60 OO SUB 9 0 0 0 : OO TO 3 0 0 
9 9 STOP 

100 INPUT Cm*) I L I N E p * 
110 I F p 0 - " c * AND NOT f l a g THEN 

GO TO 2 0 0 
113 I F p » - " r " AND NOT r e t THEN 
LET r e t - 1 : LET p - 0 : RETURN 
120 I F p » - " " OR LEN p » > 2 THEN 

0 0 TO 100 
123 I F p « - * e * THEN LET e n d - l : 

LE f p - 1 : RETURN 
130 FOR 1 " 1 TO LEN p « : I F p * ( l ) 

< " 0 * OR p « ( l > > * 9 ' THEN OO TO 10 
0 

140 NEXT I 
130 I F VAL p * < 0 OR VAL p«>max T 

HEN OO TO 100 
160 LET p - V A L p » : RETURN 
2 0 0 CLS : P R I N T AT 4 , 8 1 ' C h a n g e 

c h a n n e l n u m b e r . * i A T 6 , 9 1 ' P r e s e n t 
c h a n n e l - " f c h a n 

2 1 0 LET f 1 e g " 1 : LET • . • - • E n t e r c 
h a n n e l number 1 TO 16 * : LET I I I 
• 1 6 

2 2 0 00 SUB i n p t I F p < l THEN OO 
TO 220 
2 3 0 L E I c h a n - p : LET C t r l - 1 9 1 + C h 

an 
2 4 0 RE I URN 
3 0 0 CLS 1 PRINT AT l , 8 l * M I D I PA 

TCH S E N D " I A r 6 , 6 1 - 1 . S i n g l e I npu 
t * I AT 8 , 6 1 " 2 . P r e s e t p a t c h e s ' I AT 

1 0 , 6 1 * 3 . S e q u e n c e o f p a t c h e s * 
3 1 0 PRINT AT 1 6 , 6 1 * P r e m » a key 

1 , 2 o r 3 -
3 2 0 LET g * - I N K E Y « : I F g » < * 1" OR 
9 * > " 3 " THEN OO TO 3 2 0 
3 3 0 OO SUB 1000*VAL 9 * 
3 4 0 00 TO 3 0 0 

1000 CLS : P R I N T AT 6 , 1 0 | " P a t C h 
c h a n g e * I AT 8 , 1 0 1 ' L a s t p a t c h - ' i p 
a t I AT 1 0 , 1 0 | " C h a n n e l N o . - " I C h a n | 
AT 1 6 , 0 1 ' E n t e r C t o c h a n g e c h a n n 
e l n u m b e r o r R t o r e t u r n t o t h 
e M e n u . ' 

1010 LET r e t - 0 : LET f l a g - O : LET 
m « - " E N T E R PATCH NUMBER 1 t o 9 9 * 
; LET n a x - 9 9 
1013 I F r e t THEN RETURN 
1020 0 0 SUB I n p : I F p < 0 OR f l a g 
1 HEN LET f l a g - 0 1 OO TO 1000 
1023 I F r e t I HEN RETURN 
10.30 LET pat— p 
1033 OUT t r a n a , C t r l : OUT t r a n m . p 
1040 OO TO 1000 
2 0 0 0 CLS : PRINT A1 0 , 8 | "PATCH C 
HANOE P R E S E T S * ( A T 2 , 1 1 I *CHANNEL 
N o . * I c h a n t AT 3 , 0 | " K E Y N o . * | A T 
9 , 0 1 ' P A T C H No . * 
2 0 1 0 FOR 1 - 1 10 10 : PRINT AT 6 , 1 

# 3 - 1 I 1 - 1 1 A T 8 , 1 # 3 - 1 | p ( 1 1 : NEXT 1 
2 0 2 0 PRINT AT 1 2 , 0 1 ' P r e s s k e y " | A 
T 1 4 , 3 1 " 0 TO 9 t o f t n d p a t C h ' f A T 

1 6 , 3 1 ' P t o r e d e f i n e p a t c h p r e a e 
t ' I AT 1 8 , 3 t " R t o r e t u r n t o t h e m 
enu * 
2 0 2 3 LET f l a g - 0 
2 0 3 0 LET g * - I N K E Y « : I F g « < > * p * A 
ND g « < > " r " AND ( g » < " 0 * OR g » > " 9 " 
) THEN OO TO 2 0 3 0 
2 0 4 0 I F g » - ' p * THEN 0 0 TO 2 3 0 0 
2 0 3 0 I F g « - " r * THEN RETURN 
2 0 6 0 OUT t r a n a . c t r l : OUT t r a n s , p 
(VAL g « + l » 
2 0 7 0 OO TO 2 0 3 0 
2 3 0 0 LET n * . " E n t * r p r e s e t number 

0 t o 9 " I LET m a x - 9 
2 3 1 0 OO SUB i n p : I F f l a g THEN 0 
0 10 2 0 0 0 
2 3 2 0 LET x - p + 1 : LET * E n t e r v a 
l u e o f p r e s e t * + s r R 0 p + * 

(1 t o 9 9 ) " : LET m a x - 9 9 
2 3 3 0 0 0 SUB I n p : I F p < I THEN OO 

TO 2 3 3 0 
2 3 3 3 I F f l a g THEN OO TO 2 0 0 0 
2 3 4 0 LET p ( x ) - p : P R I N T AT 8 , x * 3 -
I I P 
2 3 3 0 0 0 TO 2 0 3 0 
3 0 0 0 CLS : LET x - 1 : LET e n d - 0 : D 
IM q ( 1 0 > : LET f l a g - 0 
3 0 1 0 LET m a x - 9 9 : LET m « - " E n t e r p 
e t c h N O . * + S T R « X+* l e t o E n d ) " 
3 0 2 0 OO SUB I n p : I F end AND x - 1 

THEN LET e n d - 0 : OO TO 3 0 2 0 
3 0 2 3 I F f l a g THEN LET f l a g - 0 : C 
L S : FOR 1 - 1 TO X - l J P R I N T AT 1 * 
2 , 8 I " PATCH I f - - t q ( i ) : NEXT I : 
00 TO 3 0 1 0 

3 0 3 0 I F NOT end THEN PRINT AT x 
* 2 , 8 1 * P A T C H " ( x | * - " I p : LET q ( x > -
p : LET x - x + 1 ! I F x < l l THEN OO T 
O 3 0 1 0 
3 0 3 3 LET x - x - 1 
3 0 4 0 CLS : P R I N T AT 0 , 1 0 1 " P A T C H 
SEQUENCES" : FOR 1 - i TO x : PRINT 
A r 4,1 #3-11 i IA I* 1*3-1 t q U M NE 
XT I 
3 0 3 0 PRINT AT 8 , 0 1 ' P r e s s * I AT 1 0 , 
6 1 ' A n y k e y f o r n e x t p a t c h * | A T 12 
,6» *R t o r e t u r n t o aienu * i AT 1 4 , 6 
I * P t o s e t u p a new s e q u e n c e * 
3 0 6 0 FOR i - 1 TO x 
3 0 6 3 P R I N T AT 7 , 1 # 3 - 1 I FLASH 11 * 

FLASH 0 : LET y » l - l + ( x AND 1 -
1 » I P R I N T AT 7 , y * 3 - l l " " 
3 0 6 7 I F I N K E Y 0 O " " THEN 0 0 TO 3 
0 6 7 
3 0 7 0 LET g * — I N K E Y 0 : I F g » - " " THE 
N OO TO 3 0 7 0 
3 0 8 0 I F g * - * r * THEN RETURN 
3 0 9 0 I F g » - " p * THEN GO TO 3 0 0 0 
3 1 0 0 OUT t r a n s , C t r l : OUT t r a n a , q 
(1) 
3 1 2 0 NEXT i 
3 1 3 0 OO TO 3 0 6 0 
V 0 0 0 D I M p ( 1 0 ) : LET chan-l: LET 
c t r l - 1 9 2 : LET p n t - l : LET p a t - 1 
V010 OUT stat , 3 : OUT Stat,86: OU 
r t r a n a , 1 / 6 : OUT t r a n s , 1 2 4 : OUT 
trans,176: OUT trans,127 
9 0 2 0 LET r e t - I I LET f l a g - 0 : LET 
I n p - 1 0 0 ! RETURN 
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COLOSSUS 
BRIDGE 4 
CDS 
£11.95 

The gome of bridge has 
received considerably less 
analysis by computer than 
might be supposed. After all. 
there are many chess programs 
available which are capable 
of beating the majority of 
players, so why Isn't the same 
true for bridge? 

There are a number ot 
reasons but the main one is that 
as a game; it is incredibly diffi-
cult to analyse Whereas a 
bishop can only move accord-
ing to well defined rules, a 
bridge player has considerably 
(ewer restrictions when It comes 
to making a bid or playing a 
card. 

Side stepping some ot the 
complexities of the game itself 
Colossus Bridge 4 Is aimed 
fairly and squarely at the 
beginner. 

Presentation wise the pro-
gram works well. Entering a bid 
or playing a card is simplicity 
itself and there are facilities to 
replay or rebld a hand If you 
want to study alternative lines. 
Deals can be listed to printer If 
you want to save a hard copy 
and you can Input your own 
hands It desired. My only 
niggles here are that it Is not too 

V . . r-ienu 

easy to distinguish between 
clubs and spades and the 
claim option which allows you 
to claim some or all ot the 
remaining tricks without having 
to play the rest of the hand 
through. The problem here is 
that the program does not 
check the validity ot your claim 
allowing you to cheat if you 
were unscrupulous enough so 
to do 

The standard of bidding Is at 
best average Allegedly follow-
ing the Acol system — the one 
used by most British players, it 
copes well for the first round but 
then tends to get into murky 
waters. Wild leaps with inade-

quate trump support but a 
strong hand are commonplace 
but then it doesn't upgrade 
weaker hands with redeeming 
features such as good trumps 
and an unbalanced distri-
bution. Once you get used to its 
style though, you should end up 
In the right contract on about 
6-7 deals out of 10 where your 
side holds the balance of the 
high cards. The program's card 
play again isn't too not, especi-
ally when defending and 
several of my contracts were 
allowed to be made when the 
computer simply failed to cash 
winners. 

That's all well and good you 

1S 
say, but you know more or less 
what you are doing. How does 
the program rate for a begin-
ner? The answer is not too bad 
at ail. The tape Is packaged 
with a book entitled Begin 
Bridge by Geoff Fox, one of the 
foremost bridge teachers and 
the combination of the two will 
prove an admirable Introduc-
tion tor anyone new to the 
game 

Read up on the basics of the 
game first and then get a feel 
for the mechanics of the game 
via the program. One last 
grumble though. Side two of the 
tape contains ten demonstra-
tion hands Apart from the fact 
that the program Is badly 
bugged so you cannot actually 
play the hands through, the 
choice of deals Is also poor. 
Elimination and endplays 
together with advanced avoid-
ance techniques have no 
place in a beginner's package 

To conclude then, a reason-
able Introduction for the begin-
ner who finds It Impossible to 
learn from books alone but the 
more experienced player is 
likely to get extremely annoyed 
at lack of a real challenge 

GOOD 
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PHANTOMAS 
Codemoslers 
£2 99 

Phantomas is a mutant. No ordi-
nary mutant mind, but one 
specialising in robbery, plunder 
and pillage Intended for use in 
the battle of the red moons on 
Alpha Centaurl, his talent for 
eluding capture has worked 
against his manufacturers and 
Phantomas escaped, becom-
ing a free agent. 

Stories of great wealth 
abounded In the local press 
and one that particularly 
caught his eye was details of 
the miser Goldter's horde 
secreted somewhere In his 
mansion on the clone planet 
Earth-Gamma. Naturally, the 
mansion was designed to be 
burglar proof, but a little thing 
like that had never stopped 
Phantomas before 

The mansion comes In three 
different parti Parked outside 
are a variety of flying crafl 
which will transport you to 
assorted outposts. Then there Is 

P' lo 

the palace itself and an under-
ground complex. In order to 
'liberate' the strongbox, Phanto-
mas must find and throw thirty-
six levers scattered about the 
house and grounds There are 
also jewels to be found but you 
must first solve two riddles If you 
are to succeed. The game fea-

tures many other little twists. 
When you fly ofl In the hell-
copter, you see a switch lying 
next to a pile of machinery. Pull 
the switch and you are immedi-
ately pursued by a giant snow-
ball. The only way of escape is 
by rapidly hitting two keys a la 
Daley Thompson's Decathlon. 

Energy cubes He all over the 
lace to replace whatever you 

ost In unfortunate collisions with 
the nasties. Another nice touch 
which separates this from run of 
the mill platform games is that 
Phantomas has two distinct 
types of Jump available to him 
— a long Jump for added dis-
tance and a high Jump that 
enables him to leap tall build-
ings (well small obstacles realty) 
at a single leap 

There seems to be a trend at 
the moment for mixing platform 
games with arcade adventures 
in order to produce a new 
hybrid and Phantomas Is defi-
nitely towards the top ol the 
range. Full of original and 
inventive ideas, the eighty 
screens will keep you hunched 
over your keyboard tor many a 
long hour. 



VAMPIRE 
Codemasters 
£2.99 

« i f i * * i 
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Bored with his dally existance of 
drugs and therapy sessions, 
Brok the Brave Is more than 
pleased to hear from an 
emissary from Sol 1 who pro-
poses an Interesting mission. 

Earth and Its space stations 
need liberating from the terrors 
ot the evil Count Dracula who 
has the entire population In a 
state ot continual nightmare 
Glad of any chance to escape 
from his humdrum lite on the 
high security planet Hawkland, 
Brok readily accepts the chal-
lenge and is transported to the 
entrance of the Count's castle 

Vampire Is a platform game 
with arcade adventure over-
tones set over some eighty 
screens. Your first problem is one 
of survival. Starting with only 
one lite, contact with various 
nasties or flying arrows soon 
reduces your energy Mistimed 
leaps can plummet you into 
pits from which there Is no 
escape and areas ot the castle 
seem inaccessible until you 
collect certain Items necessary 
to move false walls. Flashing 
items of food provide welcome 
extra lives and there are keys to 
be collected en route as well. 

Just finding Dracula is not 
enough. He must be destroyed 
using the traditional stake, 
hammer and cross but you 
must also solve a complex 

riddle Included In the instruc-
tions which Involves finding a 
room where no light will reach. 

As Brok moves around the 
castle [there are both surfaces 
and underground areas to 
explore), he can leap obstacles 
In both large and small bounds 
which brings another element 
into the gameplay. Jumping Is 
done automatically in the 
direction that you are facing so 
that there Is no need to find 
those tricky diagonals on your 
Joystick. There Is some latitude 
for moving Brok whilst in mid-
leap 

the game's graphics are 
excellent featuring highly 
coloured backdrops and a 
whole variety of castle furniture 
Playing Vampire Is difficult — 
your route Is not intended to be 
an easy one — and I found con-
siderable Initial frustration at my 
inability to get anywhere before 
I lost all my energy. But perse-
verance pays oft and slowly, 
further areas of the castle are 
revealed. A good, challenging 
g a m e 
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HERCULES 
Alpha Omega 
£1.99 

Occasionally, a game comes 
along that proves the point that 
you don't have to have great 
graphics for it to be addictive 
I originally saw Hercules on the 
C64 and I thought that no-one 
could come up with a game 
that had worse graphics. Well 
the people who converted It to 
the Spectrum have managed! 

So what Is it about Hercules 
that makes It addictive? Well. It 
Is a platform game but with the 
added interest ol problems to 
be solved as well as monsters to 
be leapt etc 

You play the part of Hercules 
as you try to complete his 
twelve labours. Each labour Is 
spread over several screens 
and the first eleven appear In 
a random order. Only if you suc-
ceed In completing all of them 
will you have the chance to 
have a crack at the twelfth. 

Your first problem on each 
screen is usually one of timei 
The platform you start on has 
the annoying habit of bursting 
into flames and frying you to a 
crisp if you stand around wait-
ing tor more than a couple ot 
seconds. This forces you Into 
action which Is usually equally 

lethal. Ropes and platforms 
collapse under you plummet-
ing you to a fiery grave 

Frequently, the route to your 
objective — a large door — Isn't 
obvious at all and you have to 
lake a wild plunge into the 
unknown hoping lhat a plat-
form will miraculously appear 
under you. You soon get used to 
ignoring the platforms origin-
ally on the screen as they tend 
to be red herrings. This leads a 
lot of people to claim that the 
game Is too random but It only 
needs (or you to complete a 
couple of the lifty plus screens 
to get the hang ot what's going 
on and you are hooked. 

Presentation wise, the game 
Is dreadful. The chosen keys are 
unplayable with no redefine 
option although you can use a 
joystick. When it says 'Press P to 
start', it actually means Caps 
shift and P and as already men-
tioned, the graphics are dread-
ful — the crudity of the C64 
version with added garishness. 
But, for all that, I do keep going 
back and playing it again and 
again. 

Of 

ICE TEMPLE 
Bubble Bus 
£3.95 

If you've played Bubble Bus' 
earlier game Starquake, you're 
likely to get a touch of the de|a 
vus when you load up Ice 
Temple, as their latest game is 
an arcade adventure in a very 
similar mould. 

You control one of those 
galactic types who dons his 
spacesuit and jetpack and sets 
off to explore the caves 
beneath the surface of some 
planet or another, searching for 
useiul objects and blasting lots 
of aliens along the way (stop 
me if you've heard this one 
before). 

This time around you play a 
character called Nick Razor, 
who Is searching tor his speedy 
Space Cruiser which has been 
stolen by aliens and hidden 

away In the depths of their Ice 
Temple. However, finding the 
cruiser Isn't your sole task for 
there Is a thermionic reactor at 
the hearl ot the temple which 
the aliens are using as a power 
source while preparing to 
attack the Earth. So you leap 
Into your cruiser and start 
zooming around the caves in 
search ot the reactor. 

The temple Is pretty exten-
sive and at certain points along 
the way there are teleport 
beams which make a nice 
"bwoooiilng sound as they send 
you off Into some far corner of 
the temple As usual In this type 
of game the moment you enter 
a cave all manner of bouncing 
sprites appear out of thin air 
and if they come into contact 
with you they'll drain the heat 
from your space suit until you 
freeze to death, losing one of 
your five lives. As you'd expect 
there are various objects in the 
caves which will help you on 
your way — ext-a fuel can-
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FROST BYTE 

nlsters, gems which make you 
temporarily invulnerable, mag-
netic cards, smart bombs and 
the like. 

The graphics are colourful 
and well animated, but there's 
nothing about the game that 
makes it stand out from all the 
others of this type. Bubble Bus 
have produced good games In 
the past, but their recent 
releases just don'1 seem to have 
progressed from where they 

were about a year ago As a 
result. Ice Temple is a com-
petent game, but it just seems 
a bit old hat these days 

15081) 
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FAT WORM 
BLOWS A 
SPARKY 
Durell 
£9.95 

Oh dear. I've generally liked 
Durell's games in the past, and 
their recent Thanatos is one ot 
my current favourites but Fat 
Worm has turned out to be 
about as enticing as the name 
suggests. 

You play the fat worm of the 
title, a sluggish, spindly thing 
that is wandering around the 
circuit board ot a Spectrum 
(cue tor lots ot puns about "bugs" 
In the Instructions). Along the 
way you have to climb up and 
down the ramps of the dlflerent 
databases to eat the floating 
triangles, and you have to eat 
fifty of these before finally 
locating the disc drive and 
cloning yourself. The triangles 
replenish your supply of 'blaster 
sparkies' which are used to kill 
the crawler bugs, and you also 

have a supply of burper 
sparkies' for killing the creeper 
bugs who are flying around In 
sputniks. If you think that it all 
sounds pretty daft you should 
try playing I t . . . 

The most interesting part of 
the game is the way the worm 
moves — he'she/it moves via 
alternate clockwise/anticlock-
wise swaying motions which 
are hard to control bul actually 
create a realistic slug-like 
movement (mind you the sway-
ing of the screen display made 
me feel sea sick). 

The circuit board of the 
Spectrum Is represented as a 
3D overhead view, and from a 
programming and graphics 
point of view it's all quite clever. 
But from a fun and games point 
of view It all seems like a bit of 
a lost cause and for £9.95 Durell 
have fallen short of their usual 
entertainment value. 

Mikrogen 
£8.95 

Mlkrogen's latest is a little dis-
appointing I'm afraid. At first it 
looks like a colourful arcade 
adventure in the style of Nodes 
ot Yesod, Starquake and so on, 
In which you have to trek 
through underground caverns 
searching for various objects. 

Graphically it's nice 
enough, bright colours and 
smooth animation, but after 
playing the game for a short 
while you realise that it's one of 
those games lhat allows you 
very little margin for error and 
can be enormously Irritating. 

There's an element of novelty 
in the fact that you control a 
worm-like creature called a 
Kreezer, and Instead of the 
usual left/right and flying move-
ments that are standard in 
these sort ot games, the Kreezer 
moves along with a sideways 
end-over-end movement... He 
can also jump, but this action 
is limited to jumping straight up 
with only a very limited ability 
to move left or right as he 
comes back down again. This 
means that getting past most of 

the traps and monsters requires 
enormous accuracy In position-
ing and timing and at times the 
whole thing becomes an 
annoyingly frustrating matter of 
trial and error as you attempt to 
work out the correct man-
oeuvre. 

The Kreezer's task is to rescue 
tive other Kreezers who are 
locked up in diflerent levels of 
the caves But whereas in other 
games of this type the caves 
are often interconnected In a 
complex pattern which allows 
many different routes through 
them, In Frost Byte the caves of 
each level seem to be con-
nected in a fixed sequence so 
that in order to master the later 
obstacles you have to go 
through the earlier stages over 
and over again, and this soon 
becomes a bit of a chore. 

It's a shame because there's 
an enjoyable game in here but 
It's been spoiled by not being 
very well thought out. 

GOOD 
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OBLIVION 
Alpha-Omega 
£1.99 

This Isn't "the best pure arcade 
game I've ever seen," as the 
cassette inlay claims, In fact it 
isn't anywhere near It. But If 
you're looking tor a very simple 
old-fashioned shoot 'em up of 
the sort that was popular about 
three years ago then this is 
probably right up your street. 

Oblivion reminds me of a 
Jeff Minter Intergalactlc Llamas 
type shoot 'em up. You control 
what looks like an emu who 
walks from left to right across 
screentulls of ghosts and space-
ships and aliens who are all 
approaching from the opposite 
direction and are ready to blast 
the tail feathers off you if you're 
not equally quick on the trigger. 
As I mentioned, It's all very 
Mlnter-ish, with a moving back-
ground of stars to give an outer 
space effect, and your emu 

bounces around quite nicely as 
he spits fire across the screen. 
It would be nice it you could fire 
and walk from left to right — you 
can slow down your walking, 
which results in you sliding 
backwards to the left hand side 
of the screen, but you don't 
actually change direction so 
you're a bit limited In man-
oeuvreabillty. 

It's the sort of game that 
doesn't require amazing 
graphics to be effective — Its 
simply a question of whether or 
not you enjoy this type of simple 
target shooting. The game only 
supports a fixed set ofkeyboard 
controls or a Kempston joystick 
so you should bear that in mind 
if you're going to buy it. 

J G - J 

i; 



com 
SINCLAIR ^ M m f m 

QUALITY APPROVED REPAIR CENTRE DrnKCD V 
HOW TO GET YOUR SPECTRUM REPAIRED FOR ONLY £19.95 

SPECIAL OFFER! 
*TH not U04TMT your Granary Spectrum ulto 

me fantastic 0* Tromcs typewnw neyooara 
TOR ONIV £51 50 including rnimg VAT and 

f Mum povt and picking 
Normal t K a m f M M rpTJI I p r K f 

£49 95 »fDi»c»ffi»ni orintea 
,V.\ _ OK troncs lift 

sets £7 50 inciufliivj con i 
L > packing 

SPECIAL OFFER! 
wl>y not uograOt your U K Spectrum (0 J W 

•̂oraiHttraiC17.95mciw0*igv*r oosimdoact*>a 
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, m costs inciuong return 
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stlpow) wm e» ry it 

issue 1 ano 1 amy 

Update Your Rubber 
Keyboard to a 

New Spectrum+ 
Fitted for only £ 2 9 . 9 5 + £1 50 

p o s t & pack ing 
(Also D.I.Y. Kit available for only 

£ 2 3 . 0 0 • £1.50 p & p) 
S a m e day service LIMITED OFFER 

TEN * REPAIR SERVICE 
White you wait service including 
computer spare parts over the counter 
All computers fully overhauled and fully 
tested before return 
Fully insured for the re tu rn journey 
Fixed low price of £19.95 including post 
packing and VAT iNota between price 
of really up to £50 00 wmch some of our 
competitors arequotingi 
Discounts for schools and colleges 

'JU 

Free Quartz Digital Watch showing 
hours/minutes/seconds/month/date 
w i th every spectrum repair only 
We repair Commodore 64 s Vic 20 s 
Commodore 16 s and Plus A s 
m e most up to date test equipment 
developed by us to fully test and f ind an 
faults wi th in your computer 
keyboard repairs. Spectrum rubber key 
boards only £8 9S 
3 month wr i t ten guarantee on all repairs 

BEST PRICES! 
ARE YOU ANOTHER CUSTOMER - fed up 
waiting weeks for your estimate? 

Of 
O R D t t s 

welcome 

56 Way 
r ippon cable to 

extend your por t s for 
your peripherals 

£10.95 
plus £1.50 P & p 

Need your computer repaired fast? Then send tt now to the Number One Repair 
company in the U.K., or call in and see us at our fully eciuipped 2.500 square foot workshop 
w i th all the latest test equipment available You are more than welcome 
we win repair your computer while you wait and help you with any of your technical problems. 
Commodore computers repaired for only £55 00. Please note we gove you a 10Q* low fixed 
price of £19 95 which includes return post and packing VAT not a between price like some 
other Repair Companies offer we don't ask you to send a cheque in for the maximum amount and 
shock you withrepair bins £50 upwards Don't forget we are Amstrad aproved for quality and 
speed cion't risk your computer to any other unauthorised repair centre we dontjust repair the 
fault and send your computer back we give your computer a -

OVERHAUL WITH EVERY REPAIR WE DO:-
we correct Colour, sound Keyboard check the loading and saving chip. Put new feet on 

the base if required Check for fun memory check all sockets including ear/mike and replace 
where needed AII for an inclusive price of £19 95 including VAT. all parts Insurance and post 
and packing No hidden extras whatsoever we don t have to boast too much about our 
service as we have thousands of customers from all over the world highly delighted with our 
service A first class reputation for speed and accuracy Don t forget, we also now have a 
Service Branch -in Manchester City Centre for while you wait service 

RUBBER MAT 
£ 6 . 5 0 PIUS£I50PTP 

REPLACEMENT 
POWER SUPPLY 

SPECIAL OFFER! 
Cun snot • tjpxl fiff joytnct jno 
interface compere outfit forma' 
'ecommenaedietjii price C19 45 if 
ourcnasefltogetr*f seeo* offer 
* oniv£16.SOnrludir>g p i e 

JWitK' K W I M H H ( l # l l t item£10! 
i put interface nt'iotr at uparite .tern 
L £9 OOeiLntt topic 

Spectrum replacement 
power transformer 
suitable for all makes 

L o f computer £9 95 
plus £1 50 p S p 

ORDER 
NOW! D.I.Y. 

CORNER 
We regret we cannot 
show an the components 
available Just give us a 
call and we can quote you 
over the phone delivery 
by ist class post 

S P E C T R U M S P A R E S 

780BCPU 
4116 Kams 
rrxeso 
ZTX213 
Power Supply Transformers 
UIA6C001 
Rom 
Keyboard memorane 
Spectrum 
Keyooard memerane 
Spectrum Plus mtrnDrane 
Metai Templates 
Keyboard Mart 
rxgi mfmprane 
Service Manual 

1240 
sso 
5 SO 
s oo 

rjooo 

C O M M O D O R E S P A R E S 

6526 -C IA 19 00 
6510-Processor 19 00 
6581-Sid Chip 19.00 
906114- House xeeper 19 00 
901125-Graphic Rom 19 00 
901226-Basic Rom 19 00 
901227-nernaiRom 19 00 
6569-VIC 19 00 
4164 Rams - Memory 5 00 
Power Supply 
Transformers 
MI our prices include VAT cut PLEASE MO 
Ci SO on e*cn order to cover post 
parking and nindiing cnarges 

VIDEOVAULT HEALTH WARNINGIM 
Sending your computer to any other Repair Centre can seriously Oamage Its Heaitn 

S p e c t r u m k e y b o a r d 
membranes 
£ 5 . 5 0 p l u s £1 .50 p & p 

S p e c t r u m Plus s p a r e 
k e y b o a r d m e m b r a n e s 
£ 1 2 . 9 0 p l u s £1 .SOp & p 
ZX 81 m e m b r a n e s 
£ 5 . 0 0 p lus £ 1 . 5 0 P & P 

140 H i g h S t r e e t w e s t , C l o s s o p , D e r b y s h i r e SK13 8HJ 

Tel: 04574 -66555/67761 H e a d o f f i ce & a c c e s s o r d e r s , q u e e r i e s 

M a n c h e s t e r 061- 236 0376 w h i l e y o u w a i t r epa i r c e n t r e on l y . 
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Chris Strongroom, who 
converted Palace 
Software's Antiriad to 
the Spectrum presents 
a sprite deresolution 
routine to incorporate 
into your programs. 

T h e following program prints 
up the first five letters in the 
alphabet — as a sprite — and 
then deresolves. 

If you alter the values of the 
labels between lines 11 and 16, 
you can change the position, 
width and depth of the sprite 
and the start position of its data. 
If you change the label 
RESOLUTION_TYPE, you can 
resolve the sprite onto the 
screen. 

The program can be typed 
Into most commercially 
available assemblers — some of 
the label names may need 
abbreviating — or if you have 
no assembler, the column of hex 
— starting line 23 — should be 
typed into a hex-foader. Better 
still, just incorporate the routine 
DERES into your own program. 

HEADING IX COMPUTING DERESOLUTION DEMONSTRATION PROGRAHHE 

PL 59 

TOP 0 

MACLIST OFF 

FILLCHAR 0 

PROG 

PIXEL ADD 

EDU 60008 

EQU 22AAH 

SPRITE.GRAPHICS EQU 3E08K 

RESOLUTION TYPE EQU 8 

;ASSEMBLY ADDRESS 

;R0H ROUTINE TO CALCULATE SCREEN ADDRESS 

;WHEREVER YOUR SPRITE DATA IS 

jRESOLVE * 8 DERESOLVE = 129 
WIDTH 

DEPTH 

t 
Y 

EQU 1 
EQU 40 
EQU 120 
EQU 128 

SPRITE LEN6TH EQU HIDTH»DEPTH 

20 0800 

21 EA60 ORG PR06 
22 

23 EA60 3E 03 2XC0HP: LD A,3 

24 EA62 D3 5D OUT (93),A 
25 EA64 D3 7F OUT (127),A 

26 EA66 CD 89 EA CALL SETUP 
27 EA69 CD 6D EA CALL HOVE 
28 EA6C C9 RET 

29 

30 EA6D 76 MOVE: HALT 
31 EA6E CD CD EA CALL XORSPR 
32 EA7J CD B5 EA CALL EXPAND 

E USED 
33 EA74 DD 7E 04 LB A,(11+4) 
34 EA77 A7 AND A 

35 EA78 C4 05 EB CALL NZ,DERES 

36 EA7B CD CD EA CALL XORSPR 
37 EA7E 76 HALT 

;UNPL0T SPRITE 

}NORMALLY THI5 MOULD BE DONE BEFORE UNPLOTTING - TWO BUFFERS MOULD fi 

fPLOT UP SPRITE 
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LLLLA 
38 EA7f 76 HALT ;HALTS ARE JUST A DELAY 
39 EA80 3E 7F LD A.7FH 
40 EA82 DB FE IN A,(0FEH) 

41 EA84 IF RRfi 

42 EA85 DA 6D EA JP C.HOVE 
43 EA88 C9 RET {RETURN IF BREAK IS PRESSED 
44 

45 EA89 DD 21 7F EB SETUP: LD 1X.SPRITE TABLE iINITIALISE SPRITE AND PLOT IT 
46 EA8D DD 36 00 78 LD (IX) ,1 

47 EA91 DD 36 01 78 LD (IX+1),Y 

48 EA95 DD 36 02 01 LD (IX+2),NIDTH 
49 EA99 DD 36 03 28 LD (IX+3),DEPTH 

51 EA9D DD 36 04 08 LD (IX+4),RESOLUTlON_TYPE ;THIS CAN BE EITHER RESOLVE (0BH) OR DERESOLVE (B1H) 

51 E M I CD B5 EA CALL EXPAND 
52 EAA4 DO 7E 04 LD A,(IX+4) 

53 EAA7 FE 08 CP 8 

54 EAA9 CC 05 EB CALL Z.DERES 
55 EAAC CD CD EA CALL XORSPR 

56 EAAF 06 14 LD B,20 

57 EA81 76 SETUP1: HALT 
56 EAB2 10 FD DJNZ SETUPJ 

59 EA84 C9 RET 

60 
61 EAB5 21 08 3E EXPAND: LD HL,SPRITE GRAPHICS {EXPANSION IS USUALLY A PRELUDE TO SHIFT1N6 

62 EAB8 11 84 EB LD DE,BUFFER 

63 EABB 3E 00 LO A,0 
64 EABD OD 46 03 LD B,(IX+3) 
65 EAC0 DD 4E 02 ID C,(IX+2) 

66 EAC3 C5 EXPAN1; PUSH BC 
67 EAC4 47 LD B,A 
68 EAC5 ED B0 LOIR 
69 EAC7 12 LD (DE),A 
70 EAC8 13 INC DE 
71 EAC9 CI POP BC 

72 EACA 10 F7 DJNZ EXPAN1 
73 EACC C9 RET 
74 

75 EACD DO 4E 00 XQRSPR: LD C,(IX) ;SET UP PARAHETERS AND PLOT/UNPLOT SPRITE 
76 EAD0 OD 46 01 LD B,(IXH) 
77 EAD3 CO AA 22 CALL PIXEL_ADD ;HLaSCREEN ADDRESS 

78 EAD6 DD 46 02 LD B,(IX+2) ;B-NIDTH 
79 EAD9 04 INC B 
80 EADA DD 4E 03 LD C,(II+3) ;C

r
DEPTH 

81 EADD 11 84 EB LD DE,BUFFER 
82 EAE0 CD E4 EA CALL PLOT 
83 EAE3 C9 RET 
84 
85 EAE4 C5 PLOT; PUSH BC ;A SIMPLE XOR SPRITE ROUTINE 

86 EAE5 40 LD C,L 

87 EAE6 1A PL0T1: LD A,(DE) 

88 EAE7 AE XOR (HL) 

89 EAE8 77 LD (HL),A 
90 EAE9 13 INC DE 

91 EAEA 2C INC L 

92 EAEB 10 F9 DJNZ PLOT I 
93 EAED 69 LD L,C 

94 EAEE CI POP BC 

95 EAEF 0D DEC C 
96 EAF0 C8 RET Z 

97 EAF1 24 INC H 

98 EAF2 7C LD A,H 
99 EAF3 E6 07 AND 7 

100 EAF5 C2 E4 EA JP NZ.PLOT 

101 EAF8 70 LD A,L 

<! 
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182 EAF9 C6 20 ADD A,32 
183 EAFB 6F LD L,A 
184 EAFC 38 E6 JR C.PLOT 
185 EAFE 7C LD A,H 
186 EAFF 06 08 SUB 8 

117 EB81 67 LD H,A 
106 EB82 C3 E4 EA JP PLOT 
189 

110 EB0S DD 7E 84 DERES: LD A,(IX+4) 
lil E M S FE 89 CP 137 

112 E60A 28 04 JR NZ.DERES1 

113 EB0C OD 36 04 88 LD (IX+4),136 iNORMALLY THE SPRITE MOULD BE KILLED AT THIS POINT 
114 EB10 21 35 EB DERESI; LD HL,DHASKS-8 
115 EBI3 87 ADD A,A 

116 EB14 87 ADD A,A 
117 EB15 87 ADD A,A 
118 EB16 5F LD E,A 
119 EB17 16 00 LD D,0 
120 EB19 19 ADD KL,DE ;KL=START OF MASK FRAME 
121 EB1A 11 84 EB LD DE,BUFFER }DE=SPRITE BUFFER START 
122 EB1D 0E 0C LD C,(SPRITE LEN6TH+SPRITE LENSTH/NIDTH)/7+l 
123 EB1F 06 07 LD B,7 

124 EB21 C5 DERES2: PUSH BC 

125 EB22 E5 PUSH HL 
126 EB23 1A DERES3: LD A,(DE) 

127 EB24 A6 AND (HL) 

12B EB25 12 LD (DE),A 
129 EB26 23 INC HL 
130 EB27 13 INC DE 

131 E628 10 F9 DJNZ DERES3 
132 EB2A El POP HL 
133 EB2B CI POP BC 
134 EB2C 0D DEC C 
135 E620 28 F2 JR NZ,DERES2 

136 EB2F DD CB 04 7E BIT 7,(IX+41 
137 EB33 28 84 JR Z.DERES4 
138 EB35 DD 34 04 INC (IX+4) ;IF BIT 7 IS SET, INCREASE MASK (DERES) 
139 £838 C9 RET 
140 EB39 

141 EB39 DD 35 84 DERES4: DEC ( I X M ) {IF BIT 7 IS CLEAR, DECREASE MASK NUMBER 
142 EB3C C9 RET 
143 

144 

145 EB3D F7 7F BF DF FB DHASKS: DB 11U011JB,011111116,101111116, 110111118,111110118,111111106,111111016,8 !l 
EB42 FE FD 00 

!l 

146 ES45 77 DD 5F F5 EB DB 01110111B,]101110]B,B1B11111B,11110181B,11101B11B.1116!110B,111118108,0 |2 
EB4A EE FA 08 

147 EB4D 73 DC IF E5 E3 DB 811100116,110111006,800111116,111001018,111000118.111011006,011110106,0 ;3 
EB52 EC 7A 00 

148 EB55 63 CC 5A A5 55 DB 01100011B,11001100B,01811010B,1010010)8,010101016,110101816,101010106,0 M 
EB5A 55 AA 00 

149 EB5D 62 C8 1A 85 6C DB 0]1000108,110B10808,000110106,10880101B,0110110BB,10001010B,11001001B,8 J5 
EB62 8A C9 00 

150 EB65 90 09 90 C0 22 DB 100100808,00001081Bt18010000B,l10000006,00100018B>00010010B,001001008,0 
EB6A 12 24 08 

151 EB6D 08 80 02 10 40 DB 00001000B,100000006,008000188,e6B10880B,0ia00000B,00080100B,0000e001B,0 i7 
EB72 04 01 00 

152 EB75 00 00 80 80 00 DB 0,0,8,0,0,0, 1,0 |fl 
EB7A 08 00 08 

|fl 

153 

154 E87D 0000 STACK: DM 0 
155 EB7F SPRITE.TABLE: DS 5 
156 EB84 BUFFER: DS SPRITE_LEN6TH+SPRITE_LEN6TH/MIDTH 
157 

158 EBD4 END 
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Firelord 
Hewson 
£8.95 

Hewson's medieval 
magic arcade 
adventure has our > 
reviewer under its spell. 

*=irelord has all the elements 
we have to expect from Steve 
Crow, author of Starquake and 
Wizards Lair, but it's also a 
dazzling progression from his 
previous work 

The plot is fairly standard — 
you play Sir Galaheart and must 
collect the charms and free the 
land from the Evil Queen who 
has put a fiery curse on the land 
with the power of the magical 
Firestone. Don't be put off by a 
familiar plot as Firelord is 
executed faultlessly and will 
provide days of entertainment 
on many different levels. 

There are a multitude of 
things to do in this 512 screen 
feudal word but you won t get 
very far unless you first locate an 
enchanted crystal which will 

Sve you some firepower against 
e bands of knights who roam 

the land Objects are scattered 
throughout the landscape and 
these are necessary to give you 
bartering clout to obtain the 
spells you need So it's not just a 
matter of 'tollect the right 
objects and you are home and 
dry" and the barter sequences 
are a very clever addition. Enter 
a house and you are transferred 
to an icon driven screen which 
shows you the house owner 
(witch, peasant, etc) by way of 
an animated inset picture of a 
face, what objects you have and 
what objects are on otter. 

You could of course go tor a 
straight transaction but there is 
also an icon which gives you 
the chance to get away with 
what you are after for nothing 
You have to be pretty fast witr 
the cursor to do this and if you 
mistime it retribution is swift. 

If you get caught red-handed 
you are brought before the 
judge and may forfeit up to 
three of your five lives if you fail 
to come through a sub game 

M c .» ̂ ^ ^ . 
\ 

• . • • • ? 

that requires even greater split 
second timing than carrying off 
the crime itself which is a nice 
touch of poetic justice 

Even after long periods of 
play I found Id barely scratched 
the surface of the game but had 
been enthralled throughout and 
that to me is a sure sigh that 
Firelord will be returned to again 
and again 

The game features very 
attractive graphics, smooth 
animated figures, and a 
complexity of gameplay that is 
pitched at just the right 
frustration level It holds more 
than enough surprises to 
captivate even the most 
accomplished arcade 
adventurer. 
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Z>urell's latent ̂ ame adds a 
twist to thf old people versus 
big bad dragon' scenario, as 
this time around vou play the 
dragon and, instead of 
threatening the distressed 
maiden you enlist her aid tn 
searching for a cauldron and 
book ol magic spells. 

In some ways Thanatos Is 
about as close to a graphical 
representation of Dungeons and 
Dragons as any game since 
Kryight Lore, as the way in which 
you control your dragon figure 
helps to create more ol the 'feel' 
ot D&O than many of the more 
complex simulations. 

At the start of the game you 
find yourself in control ol the 
dragon, Thanatos. a large and 
excellently animated f*©ure who 
can walk or fl/,ovf»r the 
countryside as htf-searches for 
the enchantress Eros, and the 
other items t>e needs to 
complete his OKjesl The 

Thanatos 
Durell 
£9.95 

Enter the dragon! 
Wizardry, chivalry and 
mythical tizardry as 
Jhanatos takes to the 
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"m>¥9 Thanatos can breath flame an 

e lou tan'f the fop of the screen before j 
carefully dropping him onto a m t 
group of other soldiers, it's hard >0 
to beat for sheer vindictiveness t /i1 

responsi 
ct £9.99 
despite 
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2000AD comic hero, 
Rogue Ttooper, blasts 
Into action. 
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V o u are Rogue Trooper a 
genetically engineered 
infantryman created to withstand 
the piosonous chem-clouds of 
Nu Earth. You are also the sole 
survivor of the Quartz massacre 
when your regiment was 
betrayed and wiped out by the 
Norts. 

Now your only thought is to 
find the traitor reponsible for the 
slaughter and revive our three 
buddies that are now mere bio-
chips mounted on your gun, 
helmet and backpack. 

These three chip buddies 
advise you during your misson 
as well as stir you on to more 
herloc deeds. Gunnar helps your 
firing but has a distinctly 
psychotic side to his nature and 
will constantly urge you to "blast 
some more Nort scum!" Helm 
gives you the odd hint and 
points you in general direction 
of medi kits and ammo stores 
and gets very excited when you 

find one of the eight vid topes 
that will prove the identity of the 
traitor. Finally Bagman reports on 
current levels of ammo, kits and 
tapes and applies the medi kits 
if you're getting weak. 

The war torn planet of Nu 
Earth is represented by 3D 
graphics illustrating the ruined 
cities, radiation deserts, 
graveyards, fuel dumps, nu 
forests and glass zones that are 
now swarming with Nort troops 

Rogue Trooper is controlled by 
joystick or redefinable keys and 
can explore the "real" 
landscape. This is obviously a 
development of Ultimate's 
original Knight Lore stystem tailor 
made to the ruins, trees, graves 
and barbed wire of Nu Earth. 

Charging around with guns 
blazing will only have short lived 
success as you will be quickly 
cut down by the Nort troopers, 
auto-firlng pillboxes and mines 
that have a nasty habit of 

exploding if you get too close to 
them. 

The way to success and a 
longer life Is to use the scenery 
as cover, only rushing Into the 
open when you can get first 
shot. Gunner might not like these 
tactics but you don't have to 
take all of the avice the chip 
buddies hurl at you. 

My best so far is seven of the 
eight vid-tapes so the shuttle will 
have to wait a little longer 
before taking me to victory. 

The Norts may hve finally 
gunned me down but I took 
plenty of them with me. One 
thing's certain, I'll be back for 
more. 

l i m i t s 
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Ray Elder presents a 
program for efficient 
text storage. 

im 

TEXT MISER 
although the program as 
printed is nothing special, the 
end product will save a 
minimum ot 15 bytes per 
message, on a 100 location 
adventure this becomes 1500+ 
bytes! 

In simple terms the program 
takes a text and/or graphics 
input and stores it sequentially 
as bytes. The short 36 byte 
machine code routine then 
prints out the text as required. 

The routine and code is 
completely relocatable and 
options to view the text before 
storage, re-entering it, and 
viewing all the stored text are 
included. 

The main disadvantage is that 
editing of stored text is not 
possible (at the moment) so it is 
wise to plan the entries before 
using the program. Once you 
have entered the program, the 
machine code is built in — 
make sure the DATA line is 
accurate, just run it and follow 
the prompts. If you just press 
ENTER for the x,y co-ordinates 
and the INK and PAPER colours, 
the program defaults to PRINT AT 
0,0;lNK 0;PAPER 7. 

At any time you can leave the 
text entering routine and view 
what you have stored so far, 
going back from the option 
page if you required to add 

more. 
Details of the number of 

entries made and the length of 
the file are also given so you 
can keep an eye on how much 
space you have left. The 
program starts at 40000 but this 
can be lowered if you wish. From 
the option menu you can save 
the code to tape, it saves as 
"text" CODE 4000, length. 

Using the text 
The stored text can be used from 
either machine code programs 
or from basic, first it should be 
loaded to the required address, 
for example to load it to 50000 
first CLEAR address-2 (49998) then 
LOAD ""CODE 50000, obviously 
the address+length (as given on 
the option page) must not 
exceed 65535. The reason for 
clearing two below the address 
is that the program uses the 
address-1 location to get the text 
item number. 

For BASIC the most 
economical way is to set up a 
variable for the call address, eg. 
LET 2=50000, and to print the 
required message POKE the item 
number into 2-1. So to print the 
fiflh message you would use 
POKE 2-1,5: RANDOMIZE USR 2. 

As you may have gathered it 
is very useful to keep a list of 

your messages, menu option 1 is 
useful for this. 

From machine code, stack 
the values of AF, BC DE and HL if 
you want to preserve them, load 
BC with the routine's address — 
LD BC 50000 - POKE the 
message number to the 
address-1 and CALL the address. 

Advantages 
Apart from being an 
economical way of storing text, it 
has the advantage that the text 
cannot be read by listing the 
basic program. The technique of 
setting up such a text "table" is 
one which has been used 
extensively before the advent of 
good old inefficient basic, where 
DIMming a string often means 
most of the string is wasted 
spaces. 

Each message takes up only 
the length of that message plus 
eight bytes, the format of the 
stored message Is: 
1 byte, total length of entry 
1 byte, paper token character 
1 byte, paper colour 
1 byte, Ink token character 
1 byte. Ink colour 
1 byte. AT token character 
1 byte, Y co-ordinate 
1 byte, X co-ordinate 
n bytes, the character of the 
message 

Listing 
10 CLEAR 39998 
20 FOR 1=40000 TO 4003S: READ 

a : POKE l,a: NEXT i 
30 LET addr =40050 
40 LET no=0 
100 INPUT "Enter Y pos. 0-21 ": 
LINE y*: IF y$ = "" THEN LET y%= 

110 IF VAL y$<0 OR VAL y*>21 TH 
EN GO TO 100 
115 IF INKEY$ < > " " THEN GO TO 1 

15 
120 INPUT "Enter X pos. 0-31 "; 
LINE x$: IF x$="" THEN LET xi = 

W Q H 

130 IF VAL x $ <0 OR VAL x$>3l TH 
EN GO TO 120 
135 IF 1NKEYSO"" THEN GO TO 1 

35 
140 INPUT "Enter INK colour. O-

7 w; LINE 1$: IF !»="" THEN LET 
i $*"0" 
150 IF VAL i$<0 OR VAL i*>7 THE 

N GO TO 140 
155 IF INKEY $ < >"" THEN GO TO 1 

55 
160 INPUT "Enter PAPER colour. 

0-7 LINE pf: IF p$*"" THEN L 
ET p$="7" 
170 IF VAL p$<0 OR VAL p$>7 THE 

N GO TO 160 
175 IF INKEY$ < >"" THEN GO TO 1 

75 
180 INPUT "Enter text, 247 char 

s max. "; LINE t$ 
190 IF LEN t$>247 OR LEN t$<l T 

HEN GO TO 180 
200 LET x = VAL x$: LET y = VAL y$: 
LET 1=VAL i S: LET p = VAL p$ 
210 PRINT AT y,x; INK 1; PAPER 

PJ t* 
220 PRINT #0;"Press Y to store, 
N to re-Enter " 
230 LET a$= 1NKEYi: IF a$="N" OR 
a* = "n" THEN GO TO 100 
240 IF a$ < >"y" AND a*<>"Y" THEN 
GO TO 230 

250 LET t $ = CHR$ (LEN t* + 8>+CHR$ 
17 + CHR$ p + CHR$ 16 + CHR $ i+ChR$ 2 

2+CHRS y+CHR* x+t$ 
260 FOR 1=1 TO LEN t$: POKE add 

r + i-1,CODE 11( 1 ) : NEXT i: LET ad 
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m 
dr =addr+LEN t$: LET no = no+l 
270 CLS : PRINT #0;"Any more ? 

Y or N " 
280 LET a$ =INKEY$: IF a$="y" OR 
a $ = « Y « THEN GO TO 100 
290 IF a$<>"n" AND al<>"N" THEN 
GO TO 280 

300 PRINT "Number of items=";no 
•'"Length of data=";addr-40000'' 
»"Press:M;AT 8,8;"1. To see text 
" ; AT 10, 8 ; " 2. To SAVE text data" 
;AT 12,8;"3. Add more text" 
310 LET a$=INKEY$: IF a*<"l" OR 
a$>"3" THEN GO TO 310 
320 CLS : GO TO 300+VAL a$*100 
400 FOR i = 1 TO no: CLS : POKE 3 

9999,i: RANDOMIZE USR 40000 
410 INPUT "Press ENTER "; LINE 

a$ 
420 NEXT 1 
430 CLS : GO TO 300 
500 SAVE "tex t"CODE 40000,addr-

40000 
600 GO TO 100 
999 DATA 33,50,0,9,11,10,61,254 
, 0, 40,8,71,22,0, 126,95,25, 16,251 
,229,62,2,205,1,22,225,6,O,78,13 
, 35, 235,205,60,32,201 

Machine code routine 

9C40 0000 ORG 40000 
9C40 213200 0005 LD HL, 50 
9C43 09 0010 ADD HL, BC 
9C44 OB 0015 DEC BC 
9C45 OA 0020 LD A,(BC) 
9C46 3D 0025 DEC A 
9C47 FEOO 0030 CP 0 
9C49 2808 0035 JR Z,PR INT 
9C4B 47 0040 LD B, A 
9C4C 1600 0045 LD D, 0 
9C4E 7E 0050 LOOP LD A,(HL) 
9C4F 5F 0055 LD E, A 
9C50 19 0060 ADD HL, DE 
9C51 10FB 0065 DJNZ LOOP 
9C53 E5 0070 PRINT PUSH HL 
9C54 3E02 0075 LD A,2 
9C56 CD0116 0080 CALL 1601H 
9C59 El 0085 POP HL 
9C5 A 0600 0090 LD B, 0 
9C5C 4E 0095 LD C,(HL) 
9C5D OD 0100 DEC C 
9C5E 23 0105 INC HL 
9C5F EB 0110 EX DE, HL 
9C60 CD3C20 0115 CALL 203CH 
9C63 C9 0120 RET 

0125 END 
PR INT 9C53 LOOP 9C4E tt 5E3E 

THE MONSTER RUSH FOR 
THE NEW 

SUBSCRIPTION RATES 

£15.00 for 12 issues U.K. 
£18.00 for 12 issues Overseas Surface Mail 
£61.20 for 12 issues Overseas Airmail 

Send this form with your remi t tance to: 
INFONET LTD., Times House, 179 Tbe Mar/owes, 

Hemel Hempstead. Herts. HP1 IBB. 



5 1 - 1 
Ray Elder with another 
prizewinning collection 
of unusual, practical or 
ingenious routines. 

Hurrah for Currah 
The Currah microspeech unit is 
one of the most fascinating 
devices you can add to your 
Spectrum, but it is not easy to 
program. A. Welsh's program 
Word Generator will provide 
welcome assistance for owners 
of the beast by enabling easy 
manipulation of allophones to 
enable you to create a tape or 
microdrive dictionary, change 
the lines 330 and 340 for 
cassette storage. 

Word Generator 
r BORDER I : I N K 7 : PAPER L : C 

L S : D I M d * ( 2 3 0 , 2 8 I : POKE 2 3 6 3 B , 
e 

10 L E T b * y * - 0 : L E T J - 0 : L E T I -
0 

20 LET LET 1 - 0 : CLS : P 
PINT AT I ,101•WORD GENERATOR* 

30 FOR * - 0 TO 31 STEP 8 
40 FOR y - 3 TP 17: READ I « : LET 
1-1*1 

I S I F x>0 THEN LET I « - 2 
46 I F * >23 THEN LET I - - 1 

P R I N T AT Y , X * Z | I I TAB X * Z * 3 | 
T * 

60 NEXT y 
70 NEXT X 
71 RESTORE 
73 FOR • TO 230 
00 INPUT 'ALLOPHONE No. ( I - p r e 

•fix f o p I n t o n a t i o n or E t o • 
nd l *|fc>» 

B2 I F ! » • - • • THEN OO TO 00 
03 I F b « l l > - * I * THEN RESTORE 

9030 : FOR 1 - 1 TO VAL b « ( 2 TO >: 
PEAD T«: NEXT l : RESTORE : GO TO 
100 
" 0 I F b » ( l ) - * E * THEN GO TO 12 

0 
VI IF CODE b»>64 THEN GO TO 0 

0 
93 FOR 1 - 1 TO VAL b« : READ z« : 

NEXT t I RESTORE 
100 I F LEN t « < - 2 0 THEN LET t « -

t « * x « : PRINT AT 1 9 , 0 ( t * 
110 NEXT m 
120 LET k » y « - 0 : PRINT AT 1 9 , 0 f t 

LET 9 « - t « : PAUSE 1 
130 PRINT 40«"REPEAT,STORE,MEMO 

RV.PRINT,TAPE, NFWUORD,OUIT(R,S, 
N , P , T , N , Q > -

133 LET f« - INKEY« 
1*0 I F f « - - R » THEN LET s * - t « : 

PAUSE I 
130 IF • • - • S " THEN LET d « ( j + l > 

- t « : LET J - J * l : PRINT AT I 9 , 0 f S 
TORED 

160 I F THEN FOR 9»1 TO 
230: LET s * - d « ( 9 ) : PAUSE l : I F C 

Security alert 
M.A. Shortt has a similar liking as 
I do for 'silly' programs and this 
one has no real purpose except 
to give heart attacks to 
customers who press the keys of 
a Spectrum on the shelves of 
local stores! 

When run the Spectrum sits 
there with the usual Sinclair 
copyright logo looking innocent 
and tempting, but when 
someone presses a key . .. 

(We take no responsibility for 
anyone who enters it Into display 
machines —) 

Security 
Alert 

1 0 R E M a l a r m 
2 0 C L E A R 6 3 3 4 3 : F O R n » 6 3 3 4 6 T O 

6 3 3 6 7 : R E A D a : P O K E n , a : N E X T n 
, 4 0 P R I N T # 0 1 1 9 8 ? S i n c l a i r R 
e s e a r c h L t d ' 

3 0 P A U S E 0 : C L S : P R I N T A T 1 0 , 
9 1 F L A S H 1 » * S E C U R I T Y A L E R T • 

6 0 R A N D O M I Z E U S R 6 3 3 4 6 
7 0 D A T A 3 8 , 7 2 , 9 2 , 1 3 , 1 3 , 1 3 , 3 0 , 0 

, 2 4 3 , 2 1 1 , 2 3 4 , 2 3 8 , 1 6 , 6 7 , 1 6 , 2 3 4 , 2 9 
, 3 2 , 2 4 6 , 2 3 1 , 2 4 , 2 3 4 

ODE < j e ( g » l l » > 3 2 THEN NEXT 9 
l">0 IF THEN FOR 9 -1 TO 

2 3 0 : LPRINT d«<g) t IF CODE 
C1» >32 THEN NEXT 9 

173 I F < « - - T * THEN GO SUB 300 
1P0 I F • • - • 0 * THEN STOP 
1<»0 I F f • « • N* THEN LET t « » * * : 

PPINT AT 1 9 , 0 f 
•J OO TO 73 

200 GO TO 133 
INPUT 'FILENAME ' 1 1 * 

310 PRINT «0j*SAVE or LOAD IS o 
r L ) • 

320 LET f« - INKEY« 
330 IF SAVE I'd 1 HEN 

l l » DATA d « ( l : GO TO 75 
340 IF f » - * L * THEN LOAD •*m*I 1 

| 1 * DATA d « ( i : GO TO 73 
330 OO TO 320 

9000 DATA - b " , ' C * . " d * , * • * , * « 

Cool * , • I b b i * , • Idd ) • , • <991 *, * (999 
) • t h h ) • < ! 1 » • I n n ! * , * I r r ) • 
« t t » " , * « y y ) " l a r J " i » * n • (eh 
) • , * ( ek ) • I t i r ) , p , l # h l * , M » r l , ( 

• ( t r r > * , • «r»9l • l o r > • l o u ) • to 
uul " 
9020 DATA • ( O M ) * ( o y l • ( « M • 
Cthl " , • t d t h l • ( u h ) * , * ( M h ) • ( i h 
1 I i • 
9030 DATA * A ' , • B * , , C " , ' D * . - E - , * F 
• p * 0 - f - H - , M » , - J - L - . - M ' . - N 
* , *0* p * P * . ' R * . ' S * , " T * . • u - . - v , *M 

9040 DATA • IAA) • , • ( E E 1 * , * 1 1 1 ) * , * 
(OO)• , * <BB» * , • ( D D ) * , * ( G O ) • ( O G G 
> • ( H H ) • , • I L L ) * I N N ) • C R U I • , • 
ITT) • , * (YY> * , ' (AR> * , * (AER> , , M C H 
) • ( C K ) ( E A R ) » , • I E M I • I E R I 
• ( E R R ) • , * ( N G 1 • < O R ) ' , ' I O U I • , • 1 0 
UU> * 

» k , 1 , HI y 9030 DATA • ( O W > • <0Y> *,•(SHI *,* 
t <TH) * IDTHI • , • 1 U H 1 " , " 1 W H 1 • , • (ZH 

, y • * • ...... ' i t » 
9010 DATA * »•)",•ti n • 

W O R D G E N E R A T O R 

1 a 1 6 P 3 1 ( g q ) 4 - 6 ( e r r ) 
2 b 1 7 f 3 2 ( g g g > 4 - 7 ( n q ) 
3 c 1 3 s 3 3 ( h h ) 4 - 6 ( o r ) 
4- d 1 9 t 3 4 . ( 1 1 ) 4 - 9 f o u ) 
5 e 2 0 u 3 5 ( n n ) 5 0 ( o u u ) 
6 f 2 1 V 3 6 ( r r ) 5 1 ( o w ) 
7 g 2 2 bl 3 7 ( t t ) 5 2 ( o y ) 
8 h 2 3 u 3 8 ( y y ) 5 3 ( & h ) 
9 i 2 4 - z 3 9 ( a h 5 4 - ( t h ) 
1 0 J 2 3 ( a a ) 4 - 0 ( a e r ) 5 5 ( d t h ) 
1 1 k 2 6 ( e e ) J - 1 ( C h > 5 6 ( u h ) 
1 2 I 2 7 ( i i ) 4 - 2 ( C I O 5 7 ( w h ) 
1 3 rn 2 8 ( G O ) 4 - 3 ( e a r ) 5 8 ( 2 h ) 
14- n 2 9 ( b b ) 4-4- ( e h ) 5 9 
1 5 o 3 0 ( d d i 4 - 5 ( e r ) 6(-i 
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Sound Synth 
Robert Glavas makes it a hat 
trick with this, his third published 
program in Short Cuts . . . 

A great little program which 
could keep you happy for hours, 
the machine code reads sound 
data from address 40000 and 
each number represents a 
'pause' which controls the 
output. This table of data must 
end with a value 0. 

There are a few demos to get 
you started but the best sounds 
will be achieved by 
experimenting. 

Sound Synth 

t REM Sound S y n t h 
7 REM RUN p r o ^ r a i t h * n t y p e 

0 0 TO 1 0 0 , 2 0 0 , 3 0 0 , a t C . 
10 LET n - 4 0 0 0 0 : RANDOMI2£ n : L 

ET l o - P E E K 2 3 6 7 0 : LET h i - P E E K 23 
671 

70 DATA 7 4 3 , 3 3 , l o , h i , 1 2 6 , 2 3 4 , 0 
, 3 7 . * 7 , 7 3 i , 7 0 1 , 7 1 , 3 8 , 7 2 , 9 2 , 2 3 0 , 3 
6 , 3 1 . 3 1 , 3 1 , 2 1 1 , 2 3 4 , 1 6 , - 2 , 1 9 8 , 1 6 , 
21 I , 2 3 4 , 3 3 , 2 4 , - 7 7 

30 FOR f - 6 0 0 0 0 TO 6 0 0 3 0 : READ 
• 1 POKE f , a : NEXT • 

40 
100 REN d t n a l , a l i e n 
110 LET n - 4 0 0 0 0 
120 FOR f—730 TO 240 STEP - . 0 3 
130 POKE n , INT f . LET n * n * I 
140 NEXT * t POKE n , 0 
130 PRINT ' p r t t l a k a y . • 
160 PAUSE 0 : LET I - U S R 6 0 0 0 0 : O 

O TO 160 
190 
700 REN d m o ? , spooky 
210 LET n - 4 0 0 0 0 
720 FOR f - 1 TO 3 : FOR a - 1 3 0 TO 

2 7 0 : POKE n , « : LET n > n * l : NEXT s 
230 FOR a - 2 7 0 TO 130 STEP - I t P 

OKE n , at LET n - n * l : NEXT • 
740 NEXT f : POKE n , 0 
730 PRINT ' p r m a fcay" 
260 PAUSE 0: LET 1-USR 6 0 0 0 0 : G 

O TO 760 
290 
300 REN d * a o 3 , h a z y n o t * 
310 LET n - 4 0 0 0 0 
370 FOR + - 1 TO 7 0 0 : POKE n , I R N D 

* I 3 > + 1 0 0 : LET n - n » l 
330 NEXT POKE n , 0 
340 PRINT ' p r a a m a k a y * 
330 PAUSE 0 : LET 1 -USR 6 0 0 0 0 : O 

O TO 330 
390 
400 REN d a a o 4 , p h o t o n M r a 
410 LET n - 4 0 0 0 0 
470 FOR a - 1 TO 3 : FOR TO 73 

3 STEP 3 : POKE n , f ! POKE n + l ( < I N 
T f / 7 > M : POKE n + 2 , 1 3 0 ; LET n - n * 
3 

430 NEXT NEXT a : POKE n , 0 
440 PRINT * p r a » » a k * y • 
430 PAUSE 0 : LET 1—USR 6 0 0 0 0 : G 

O TO 430 
490 
300 REH d p « o 5 , f q u r r k y 
3 1 0 LET n - 4 0 0 0 0 
370 FOR 4 - 1 3 0 TO 90 STEP - I S PO 

KE n , 4 : LET n - n + i : NEXT 1 
3 3 0 FOR • - ! TO 60 : POKE LE 

T n » n * l ! NEXT m 
340 FOR 4 - 4 TO 4+40 STEP 2 : POK 

E n , 4 : LET n - n * l : NEXT 4 
330 FOR 4"4 TO 4 - 4 0 STEP -2: PO 

KE n,t: LET n - n * l : NEXT 4 
360 POKE n , 0 : PRINT ' p r « » a k * 

y" 

370 PAUSE 0 : LET 1 -USR 6 0 0 0 0 : O 
O TO 3 7 0 

Daisywheel Pictures 
Two very short programs which 
perform a unique feat, 
producing graphic style pictures 
on a daisywheel printer. Actually 
any printer could produce this 
type of pic and it could easily 
be modified to operate via the 
Interface 1 RS232 interface on a 
serial printer. 

The author of this minor 
miracle is Charles Barron who 
lives in Aberdeenshire, he 
explains: 

"The copy routines normally 
looks at each pixel on the 
screen and prints a dot if it is 
coloured (INK) and leaves it 
blank if It is not (PAPER) coloured. 
My routine prints a • instead of 
a dot, this means of course that 
It is also eight times the usual 
size!" 

"First of all give the printer a 
command to print in as 
compressed a mode as possible 
so the • 's are as close together 
as possible, also use the least 
line spacing you can on your 

printer, possibly 8 or 10 lines per 
inch instead ot the usual 6." 

"The routine prints sideways 
and needs to get 176 characters 
per tine, if you cannot do this 
with your printer then you will 
have to settle for only printing 
part of the screen. This can be 
calculated by taking the 
maximum CPL your printer is 
capable of from 175 and 
replacing the 0 In line 60 with 
the result," 

"Finally switch off the 
automatic perforation skip if It Is 
enabled on your printer, and 
then, at last, load and run the 
program and have your screen 
picture ready on tape for the 
program to load and then print." 

See Figure 1 for example. 
These clever printer routines win 
Charles Barron the Star Cut 
award for this month. 

1 REM Dal < V H h » ] q r n p h l t i 
10 REM a l t a r l l n * » p » r r 
70 I PRINT CMR9 271CHR9 1381CHP 

9 7 
30 PFM a l t e r C h a r a pe r 1 1 ne 
40 LPPINT CHR9 77ICHR9 139J CHR 

* 7 
30 FOR 9 - 2 3 3 TO 0 STEP - 1 
60 FOR « • 173 TO P STEP - I 
70 I F POINT 1 9 , 4 t THEN LPRINT 

: OO TO 90 
P0 1.PRINT • * | 
90 NEXT * 

100 REM n«Ht1ne 
1 10 LPRINT CHR* 10 
170 NFXT 9 

3 RFM P s I i v M h r r l Copy 
10 FOR TO 71 
70 FOR v - " TO 31 
T0 tPR INT SCPFFN* < * , y l ! 
4P I F CODF CCREFN9 1 * , y ) ' 1 63 A 

ND CODF SCPrFM* ( v , y > M 4 - ) THEN 
I PRINT »** t 

30 I F CODF SCPFFW* t x , y ) THF 
M 1 PRINT t 

At) MFXT V 
-Jfl 1 PRINT CHR* 11* 
Ofl MFYT » 

Dalsywheel Pictures 

Figure 1 
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UDG Grids 
We haven't printed one of these 
for many moons now and we 
know that we have quite a few 
new readers who would find it 
useful. Mr. J Plater of Kent sent n 

this rather neat version and they 
are great for those off computer 
planning sessions (Figure 2). 

Designed for use with the ZX 
and Alphacom printers it'll keep 
churning out the grids until 
BREAK Is pressed. 

UDG Qridt 

3 REM uDG Grids 
10 INVERSE l: PRINT AT 1,3!'Us 
Pe-f i ned graphics grid" 

70 INVERSE 0: PRINT AT 2,0|*12 
8 64 32 16 8 4 2 1 Total* 

40 PLOT 0,0: DRAW 0,130: DRAW 
210,0! DRAW 0,-130: DRAW -210,0 

30 PLOT 220,130: DRAW 34,-0: D 
RAW 0,-130: DRAW -34,0: DRAW 0,1 
30 

60 PLOT 26,0: DRAW 0,139: PLOT 
33,01 DRAW 0,139: PLOT 80,0: DR 

AW 0,139: PLOT 108,0: DRAW 0,139 
: PLOT 133,0: DRAW 0,139: PLOT 1 
60,0: DRAW 0,139: PLOT 183,0: DR 
AW 0,139 

70 PLOT 1,17: DRAW 208,0: PLOT 
1,34: DRAW 208,0: PLOT 1,34: DR 

AW 208,0: PLOT 1,74: DRAW 208,0: 
PLOT 1,94: DRAW 208,0: PLOT 1,1 

14: DRAW 208.0: PLOT 1,134: DRAW 
208, 0 
80 PLOT 221,134: DRAW 33,0: PL 

OT 221,114: DRAW 33,0: PLOT 221, 
Q4: DRAW 33,0: PLOT 221,74: DRAW 
33,0: PLOT 221,34: DRAW 33,0: P 

LOT 221,34: DRAW 33,0: PLOT 221, 
16: DPAW 33,0 

90 COPY 
1«0 PAUSE i: GO TO 10 

Figure 2 

1 2 3 6 4 3 2 1 6 3 4 •-i 1 

1 

\ 

j 

T O t a I 

Potter Print 

10 REM SPECTRUM 128/SERIAL 803 
6 PRINTER DUMP PROGRAM 

20 IP PEEK 60000O62 THEN GO 
SUB 230 

30 FORMAT "p-|1200 
40 LOAD •"DUMP"SCREEN* 
30 LET p»-CHR» 24+CHR» 20+CHR* 

13*CHR* 27+CHR* 48 
60 GO SUB 200 
70 LET st-0: LET * 1-133: GO SU 

P 130 
80 LPRINT ••*»•; LET p«- , _: FO 

R 1 TO 40: LET p*-p«+CHR* 16*C 
HR* 17: NEXT a: GO SUB 200: LPRI 
NT 

90 LET at-136: LET f1-233: GO 
SUB 130 
100 LET p*-CHR* 18+CHRS 27+CHR* 
30+CHR* 13+CHR0 10 
110 GO SUB 200 
120 STOP 
130 FOR y—173 TO 0 STEP -1: LET 
p«-"": FOR x-at TO 4 1 
140 IF POINT (x,y>-0 THEN LET 

•: NEXT *: GO TO 160 
130 LET p»-p»*CHR* 8: NEXT x 
160 LET p»-p»»CHR« 10+CHR* 13 
170 GO SUB 700 
180 NEXT y 
1*0 RETURN 
700 FOR a-I TO LEN p« 
210 POKE 60001,CODE p*(a> 
220 RANDOMIZE USR 60000 
230 NEXT a 
240 RETURN 
230 LFT t-0: FOR a-60000 TO 600 

10: READ n: POKE a,«: LET t-t+n* 
•: NEVT a 
260 IF t<>660944 THEN CLS : PR 

INT FLASH It'ERPCP IN DATA LINE 
9070, •: aC«9> ) "Eltb) ) * , *GNdt ) 

270 DATA 62,0,203,0,01,203,39,1 
,193,0,91 
780 RETURN 

9999 PAUSE 200: POKE 23736,181:: 
SAVE "P.DUMP" LINE 0: GO TO 999 

9 

Poster Print 
John Scott of Stroud sent us a 
huge screen dump to 
demonstrate his Spectrum Serial 
8056 printer routine. To use It 
load In the screen picture you 
want to print and save it to 
RAMdisk with: SAVE '"DUMP" 
SCREENS 

Now load your saved version 
of his program, If you saved It 
using the autorun line number 
then you can go away and 
forget it for half an hour as it 
takes that long to print it. 

The print It done in two 
halves' sideways on the paper 
and once completed then you 
will have to sellotape the two 
halves together to produce a 
unique wall poster, especially If 
you used a graphics program to 
create an original picture. 

< 2 

O & 
o x 
</> 
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CCS has released three 
new challenges for 
Spectrum Generals. 
Tony Hetherlngton 
reports from the front. 

C C S is rapidly achieving the 
reputation as being the 
wargamers. Three new games as 
different as the campaigns they 
simulate add to an Impressive 
line up which already includes 
games such as Desert Rats and 
Arnhem. 

In this latest batch of blood 'n 
guts tor the thinking gamer, 

prospective Generals play 
Napoleon at the battle of Eylau, 
replay the disastrous WW1 
Gallipoli campaign and tangle 
with monsters and wizards In 
Swords of Bane. 

Galllpoli 
The Gallipoli campaign was 
typical of the disastrous WW1 
conflicts in which both sides 
suffered terrible casualties 
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p. a. t.*i J - I ll X V i 'f V V.-V.-

' - •' • J-.- - • 

T u r n l flNZflC A d v a n c e 

R o s t e r c o m p l e t e d 

•"•CS-V'-I-C' 

14- 18 

Gallipot! 
largely due to idiotic Generals. 
Would It be different with you in 
charge? 

Galiipoll can be played by 
one two or three players each 
controlling the British. ANZAC 
(British. Australian and Gurkha 
forces) and Turkish armies with 
the computer ready to play the 
game if you haven't enough 
players. 

The object of the game seems 
relatively simple in that the Allies 
with a total of 60,000 troops must 
advance to take the Turks main 
ammunition dump before 
reinforcements arrive to support 
the 22,000 Turkish troops. 

The gameplay follows 
accepted wargame standards 
with a cursor being moved 
around the forces issuing 
commands. It is the choice of 
orders that make this game 
unique 

As well as the usual move 
and fire orders Galllpoll troops 
can dig trenches forming the 
almost impassable lines typical 
of WW1. 

In the expanded 128K version 
(included as part of the game) 

players can dig tunnels between 
trenches and set bombs off 
under the enemy forces to try to 
break the deadlock. 

The expanded version also 
extends the combat sequence 
from the standard comparison of 
opposing armies strengths and 
terrain cover by the inclusion of 
a sub game 

You can play a single soldier 
looking out onto a battlefield 
that contains 10 hidden enemy 
soldiers. These fire at you in turn 
revealing their position giving 
you a few seconds to shoot at 
them. After twenty shots the 
computer evaluates your 
performance which determines 
the result of all battles In that 
turn. 

Unfortunately this spoils the 
game reducing a challenging 
simulation Into a fairground 
shooting gallery. Luckily it's only 
an option that can be Ignored. 

Napoleon at War 
The battle of Eylau was close run 
affair between Napoleon and 
the combined Russian and 
Prussian forces and therefore 
ideally suited to conversion into 
a wargame. 

This simulation offers 
prospective Napoleons not only 
a computerised opponent but 
also digital commanders that 
will carry out your general 
orders as best as they can. 

If they run out of ideas or feel 
their position is impossible then 
they'll send you a message. 

Alternatively you can run the 
whole battle yourself as in a 
standard wargame but I 
preferred to use the 
Commanders which added a 
new dimension to a fascinating 
period of history. 

The game Itself is a tricky 
ballancing act between holding 
onto the town of Eylau while 
striking at the advancing enemy. 
Sit back and wait for the attack 
and you'll be overrun but attack 
too much and you'll be left with 
no defense 

Napoleon at War definitely 
captures the atmosphere of the 
age of horse, cannon and 
musket. 

Napoleon at War 

Swords of Bane 
As a change from recreating 
historical battles here's a 
chance to fight monsters with 
wizards In the first computerised 
fantasy wargame. 

A formidable army of earth 
and water elementals and 
demons are approaching the 
village led by the Fire Demon. 
You must raise an army of 
warriors and wizards to stop 
them. 

By spending your restricted 
resources you can raise an army 
consisting of warriors armed with 
maces, swords, spears and 
crossbows as well as wizards 
ready to wield their magic. 

Unfortunatley you meagre 
purse restricts your choice 
somewhere between a small 
elite core of wizards to a large 
peasant rabble. 

This is no ordinary wargame. 
The wizards can hurl spells from 
quite a distance and the 
monsters drain the life energy 
from those that get too close 
and so you must arrange your 
forces so that when you strike, 
you kill, otherwise you'll actually 
make the enemy stronger! 



Conclusion 

jwing Napoleonic battles 
Is why It's one of my 

Sword* ot Sane 

Again, 128K owners get a little 
extra with the inclusion ol two 
more scenarios that take the 
battle Into a forest and finally to 
an Inn. 

Swords of Bane is an attempt 
to recreate the depth and 
tremendous possibilities of 
fantasy wargaming which hasn't 
quite worked. 

There's not the variety of 
monster type of characteristics 
that such a game should have 

or the selection of spells to set a 
wizard apart from a bowman. 
The result Is a game that will be 
Ignored by pure wargamers and 
will disappoint fantasy freaks. 

i; 

Napoleon at War is my pick of 
the three games. It's relative 
simplicity will apeal to 
beginners who can take control 
from their computer 
Commanders as they feel ready 
then there's a further two levels 
to challenge the best. 

Gallipoli Is a more complex 
game and reflects the painfully 
slow progress of WW1 
campaigns (as compared to the 
free flowin? 
which 
favourite wargaming periods). 
The number of troops involved 
and the tactics required to gain 
any ground at all saves this one 
for the experts. The sub game 
actually spoils the game but 
can be avoided. 

Finally Swords of Bane just 
didn't work. A good Idea was 
there but It was smothered in 
lack of depth, variety and 
clumsy control system that had 
you ordering troops on a 
fraction of the battlefield without 
being able to see the rest. 

Gallipoli and Napoleon at 
War cost £8.95. Swords of Bane 
£7.95. 

I -to 
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QL critic 

Dear Sir, 
I am a QL owner and I should 
not say this, but to be abso-

lutely honest the QL should die, and this 
is because ot QDOS. QDOS Is a poor 
programming language Of course ills 
100 times better than microsoft basic 
and it beats Texas Instruments imple-
mentation of BASIC any day. However, 
compared to good old Sinclair Basic, 
QDOS is the pits. They blew it when they 
attempted to bring the Sinclair Basic 
more In line with common business 
basic to appeal to the business 
community. 

There Is no device In existence, 
including the mouse, trackball, touch 
sensitive screen, or any other method 
of computer/human Interfacing that is 
anywhere near as effective or user 
friendly as Sinclair Basic, with its one 
touch entry of keywords and automatic 
syntax checking. 

I and very many other Americans 
would never have bothered to learn to 
program it it were not for Sinclair Basic 
In fact 90% ot the people I know who 
can program, originally learned on a 
Sinclair machine. If they (the QDOS 
writers) wanted to add extra features 
with the QL they should have done so, 
leaving the kernal of Sinclair Basic 

Intact. Whoever wrote QDOS took a 
good thing and murdered It. These 
people are directly responsible tor the 
QL's demise. If he or she was so het up 
on structured programming he should 
have offered a Pascal or some other 
structured language ROM as a plug in 
option. 

Ullyses B Adams, Philadelphia. USA. 
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O- % 

Pen Pals 
I am involved in volunteer 
work with children and I also 
use my Spectrum 48K for pubs 

and stat keeping. Anyone Interested in 
swapping educational and other useful 
programs? 

Write to: Jeff McMeel, IPO 5371 Tokyo, 
-100-31, Japan. 

I am French and perhaps the 
only owner of a Beta Plus disc 
(double density) drive in my 

country. I would very much like to 
correspond with ZX readers on com-
puting matters. In France the 
magazines on computers are not very 
good, so I prefer ZX. 

Mr. Kusbacs, 7 Ave de Isle de France 
95300, Pontoise, France 

Omnicalc 
Dear Sir. 
Is there a book available 
which could show how to vary 

the width of the columns in Omnicalc 
2? This is an excellent spreadsheet for 
my Spectrum 48K but there are times 
the amounts to be entered have more 
than 7 digits allowed per column. 

AISOL there are times I need to enter 
a line of text. 

David A. Vail, Lindheim, We Germany. 
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Peter Sweasey, our surly 
sentinel at the portal of 
the adventure market 
with the pre-Christmas 
releases. 

"•"he sound of carols drifts 
through the grating: "... tis the 
season to be jolly..." It bloomin' 
well is not! It's Christmas and I'm 
still down here in the damp 
dungeons, no fairy lights to 
brighten the dark, no 
decorations to make life less 
dismal. Not even a mince pie. 
And Bryan, my editor, must be a 
direct relative of Scrooge. 
Honestly, If I .. . (stop whingeing 
and get to work, or it's the 
Orville Christmas Special for you 
- Ed). 

Actually, it's not too bad down 
here this month, since the 
adventures for review are mostly 
pretty good (I could have called 
them "a bunch of real crackers" 
but I like to think I have a little 
integrity!). Mosaic provide two 
high quality games based 
round unusual licensing deals — 
good to see a company steering 
away from big name films and 
television programmes, which 
tend to produce boring games. 
And who would have thought, 
this time last year, that CRL 
would be one of the most 
successful adventure producers 
of '86. Another above average 
spoof from them, this time via 
Saint Brides. 

To be honest, us computer 
journalists are forced to cheat 
and write our stuff several weeks 
before you read this — in fact 
fireworks are making irritating 
noises while I write this. Between 
now and when this issue is on 
sale, a whole load of other 
potentially perfect presents for 
adventure nuts may be released, 
including Delta 4's Colour Of 
Magic, Melbourne House's 
Dodgy Geezers, Oink! from CRL, 
revamped Silicon Dreams from 
Rainbird, Domark's Live and Let 
Die and possibly many more. 
Plenty to look forward to, I'm sure 
yule agree. (Damn! There goes 
the integrity!). But will any of 
them arrive in time? 

That question will be 
answered in due course: in the 
meantime, on with the reviews. 

Bugsy 
CRL/Saint Brides 
£7.95 

Do broads from Saint Brides are 
back, wit' a tale about a 
ganshter who wants to woik his 
way up from penniless to Public 
Enemy Number 1. "Ain't nuffin 
new about dat" ya say? Well 
this ganshter is a three foot tall 
pale blue rabbit wit' a cute little 
power puff tail. Da name Is 
Bugsy. Bugsy Maroon. Da place 
is Chicago. 1922. 

An' dot's . . . I mean, and 
that's as much as Cm prepared 
to write in that accent. The 
whole of this new spoof is written 
in that style — Bugsy himself 
being somewhat short of intel-
ligence — which provides some 
of the laughs. But they come 
from many sources; they're 
more frequent than in the Delta 
4 adventures, and the sort of 
humour Is more varied (from 
corny to er, very corny). I won't 
spoil any of the jokes; suffice to 
say, Bugsy Is always amusing 
and at times funny. 

The game is expertly Quilled 

and in two parts. There are split 
screen graphics at every 
location, and these are pleas-
ant enough, If slow. An inno-
vative and commendable 
feature is a menu-driven talk 
feature which makes conver-
sation with the many rough 
types you'll encounter easy: you 
can choose to Greet. Insult. 
Threaten, Protect, and so on. 

A1 lirst this game had me 
totally stumped, but once I had 
been set in the right direction I 
found it logical and very enjoy-
able. Bugsy Is no classic, but It 
is a polished piece of software 
which will provide plenty of 
entertainment for a reasonable 
price 

UL 
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I'fit ori t h e w e s t - b o u r i d p l a t f o r m . 
I t l o o k s p r e t t y m u c h I i k e t h e 
e a s t - B o u n d p l a t f o r m e x c e p t t h e 
b r i d g e l e a d s s o u t h i n s t e a d o f 
n o r t h . T h e r e ' s p r o b a b l y a r e a s o 
f o r t h a t , b u t I Tit n o t u p o n 
t h e s e g e o g r a p h i c a l t e c h n i c a l -
i t i e s . 

Bugsy 

T h e h e a r t o f t h e m a i n s t r e e t . 
B l a c k , s h i n y F o r d s m i n g l e w i t ' 
h o r s e - d r a w n d e l i v e r y v a n s w h 1 c h 
a d v e r t i s e t h e i r w a r e s i n e v e r y 
c o l o u r i m a g i n a b l e — a s l o n g a s 
i t ' s s e p i a . 

I a m o u t s i d e t h e b a n k . 

C E N T E R 3 A K K 

Bugsy 

The Archers 
Mosaic 
£9.95 

1=1 l e t t e r f r o m H a z e l ! H a z e l i s 
m y a d o p t e d d a u g h t e r . S h e i s 
s e n s i t i v e a n d a r t i s t i c . P e o p l e 
d o n o t a l w a y s u n d e r s t a n d h e r . 
S h e c a r e s f o r m e b u t d o e s n o t 
o f t e n w r i t e . T h e l e t t e r s a y s , 
" D e a r D a d d y , I w a s c o m i n g d o w n 
f o r m y b i r t h d a y b u t I m s o 
s K i n t X c a n t a f f o r d t h e f a r e . 
L o t s o f l o v e a n y w a y " . B l e s s 
H e r ! 

All together now: "Dum dee 
dum dee dum dee dum, dum 
dee dum dee daa daa". Yes, 
Mosaic have Joined with Level 
9 to produce a gamed based 
on the Radio 4 soap opera 
which was topping the ratings 
long before EastEnders. 

Rather than casting you as 
an Archers' character — which 
would have led to a fairly mun-
dane puzzle-solving game with 
Ambridge as a setting — you 
take the role of scriptwriter. 
There are lour separate games, 
and you control the life of a 
different person in each: 
wealthy eslate-manager Jack 
Woolley, spoilt young woman 
Elizabeth Archer, would-be 
country singer Eddie Grundy 
and ageing wine-bar owner 
Nelson Gabriel are the chosen 
four. For people unfamiliar with 
the show — like myself — there 
(s a complete list ol characters 
you may encounter, their per-
sonalities and relationships with 
each other. 

This is not a "true" text input 
adventure Instead you are pre-
sented with a situation, and 
most choose one ot three dif-
ferent options as to what your 
character could d a The selec-
tion may lead to a whole 
complicated sub-plot develop-
ing, with more choices to be 

made; and you can indulge in 
outrageous story twists. Problem 
is, you are constantly being 
judged: on ratings perform-
ance, the opinion of Radio 4"s 
controller, and listener reaction 
to the serial's realism and moral 
standards, or lack of them. 

I have never listened to The 
Archers (must do sometime) but 
found myself becoming engros-
sed in the lives of these people. 
I also lound myself frequently 
laughing out loud, which Is a 

very rare effect for the game to 
have on me. I simply loved 
having the power to create 
interesting and amusing situ-
ations. 1 expect Archers 
devotees will enjoy the game 
even more, being able to deter-
mine the lives of their favourite 
characters 

The game has two main 
flaws. The first is that the 
Spectrum isn't quite sophisti-
cated enough to handle the 
number ot continuous plots that 

rnmmm 

It's required to. The game 
doesn't always realise when 
one action makes another im-
possible. So immediately after 
I had sent Hlggs the gardener 
to the asylum. I was given the 
option of using him to help 
Jack. There are other illogicali-
ties Sometimes a major plot 
decision is taken — like Eddy 
Grundy's wife leaving him — 
and nothing else is heard on 
the matter, or she suddenly 
appears back with him. More 
memory to prevent such faults 
would have been available by 
leaving out the graphics, which 
are down to the usual, hila-
riously hopeless level 9 
standard. 

The other main problem is 
that this costs £10. yet each 
game can only last two or three 
hours, before you've seen every-
thing it has to offer, and the 
result of every decision. I think, 
for most people, this life-span is 
just too short for the asking 
price. But it you can afford it, or 
you're a true Archers fan. this 
will provide a good deal of fun 
for a day or two — perhaps 
idea! for an older member of 
your lamily on December 25. 

Prehistoric 
Adventure 
Crusader Computing 
£9.95 

Find the Elixir of Youth some-
where in a strange Stone Age 
world which includes burger 
bars and yachts. Various pre-
historic creatures have already 
drunk this elixir, which explains 
the evolutionary problem of 
why they're around at the same 
time as man. These creatures 

will have to be tackled to gain 
the potion. 

To succeed as a new adven-
ture company must be hard, 
and Crusader are to be con-
gratulated on the quality of 
their packaging: a double cas-
sette size box. and a colour 
dinosaur poster. Their clue sheet 
ts very well devised. Neither 
have they taken the easy route 
by using The Quill, instead 
they've developed their own 
machine code adventure 
system. 

However, I fail to see what the 
advantage of doing this was. It 
was not to enable advanced 
compression techniques: the 

game is text only, but there isn't 
a remarkable amount to be 
read. Input has to be two words 
only, which is unacceptable In 
this age of Level 9 style parsers. 
Furthermore, few words can be 
abbreviated, which is poor 
programming. 

One good point of the 
parser is that it tells you exactly 
whal II doesn't understand: the 
first, second or both words, or 
the particular combination. But 
then the vocabulary is so small 
that this happens annoyingly 
often. There's no EXAMINE. Alsq 
I found the mixture between 
authentic pre-history and more 
modern developments made 

the game a mish-mash rather 
than "lighthearted". 

All these faults would be 
criticised In a budget game. 
This is vastly overpriced at the 
slandard maximum, £10. You 
can buy many betler adven-
tures for same price or less 
Available mail order only from: 
18 Henley Wood Road, Earley, 
Reading, Berks RG6 2EE. 
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Twice Shy 
Mosaic 
£9.95 

It always amazes me how Dick 
Francis can come up with so 
many best sellers ALL based 
round intrigue In the racing 
world. Anyway. Twice Shy was 
one ot his, Mosaic hove re-
leased the adventure, and It's 
programmed by RamJam, 
authors of an all-time favourite 
of mine, Valkyrie 17. 

You are Jonathan Derry, a 
Physics teacher who has 
become custodian of some 
computer tapes. The purpose of 
these is unknown to you al the 
start, but other people seem to 
know — and they'll stop at 
nothing to get ihem. 

First thing you notice when 
you load up the adventure Is 
the excellent screen presen-
tation. There's a static box 
containing the location de-
scription and another for the 
graphics The bottom half of the 
screen scrolls, and is used for 
Input, messages and object 
reports The graphics system is 
similar to Ocean's adventures: 
small, and not every location 
has its own illustration, but 
pictures which do appear are 
high resolution and pleasant to 
look at. 

Once you begin playing, 
however, the true strength of this 
game becomes apparent. It's a 
wonderful adventure packed 
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full of things to do and look at, 
even if they're not relevant. So 
you can switch on and watch 
the television. Examine the fly-
ing ducks Shoot your friends 
with the rltle. Or crash your car. 
You'd be amazed how many 
games I receive won't let the 
player do things like this There 
are numerous small details 
which add so much. Your house 
is packed full ol objects to find, 
as a real house would be. 

There's a sense of humour. 

UM 

and other welcome features 
like well-used independent 
characters and the ability to 
Interact with them. Vocabulary 
Is adequate 

When you need more 
money during the game (you 
have to buy things like petrol, 
drinks, car repairs), you must 
visit the race course at New-
market. Once there, you load 
side 2 where you have six 
graphically portrayed races to 
bet on. At your disposal are 

odds, racing conditions and 
form cards. Apart from having 
doubts about whether adven-
turers will like their problem-
solving Interrupted In this way, 
I also found It difficult to win 
anything, I'm not a betting man 
you see, and haven^ the 
foggiest Idea about half the 
factors I'm supposed to con-
sider. 

The Instructions should have 
dealt with this, with some sort of 
"Idiots Guide to Horse Racing". 
But the Instructions are too brief, 
telling no more of the plot than 
that I gave at the start of the 
review. More should have been 
given. Including a guide to the 
characters you will encounter. 
The best thing to d a presum-
ably, Is read the book — though 
I haven't had the chance to do 
so yet, and I think It's slightly 
unfair of Mosaic to expect all 
adventurers 1o wade through a 
whole novel. 

Those gripes aside Twice 
Shy Is technically smoother 
lhan Valkyrie 17 and seems as 
good In other ways. Which 
means another Monster Hit. A 
good Christmas present for 
someone who doesn't play 
many adventurers, but give 
them the book with It. 

nuoT 
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L I N E 
Suddenly last Thursday, there 
was a loud thud as something 
fell from the dungeon roof. The 
dust cleared and my excitement 
mounted as a tubby figure with 
a sack over his shoulder slowly 
became visible Could it be? 

No, it wasn't. Santa hadn't 
come early, instead it was the 
Argus Press postman, who — no 
doubt due to one Christmas 
tipple of sherry too many — had 
fallen through the grating. And 
the sack wasn't full of prezzies, 
but your problems No rest for 
me this year . . . Still, at least the 
festive spirit seems to have 
reached many of you. since I 
also received several useful 
offers of help this month. 

Most popular game this 
month on the helpline recently 
has been Kentilla, re-released 
by Mastertronic. I always found 
this game Infuriating, with its 
very sluggish input system and 
aggravating randomness. One 
person who likes it, however, is 
Anthony Dunn from Camberley. 
He wants to enter Tylon's Castle 
To do this, you need to untie 
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Timandra while still alive, then 
proceed to the castle, and wait 
for him and Zelda to arrive. 
When the offer is made, CLIMB 
UR Thanks to Anthony for a 
complete solution to Mlndstone 
by The Edge. Stuart Bell from 
County Durham asks a number 
of questions, the answers to 
which are as follows. To cross the 
sea, you need the oars for your 
boat (EXAMINE VEGETATION for a 
second time). PULL BOAT out to 
sea, then GO BOAT and ROW 
WEST. When it starts to flood, BAIL 
OUT BOAT WITH CHALICE. PUT 
DIAMONDS INTO CRUCIBLE in the 
laboratory. PUT CRUCIBLE INTO 
FURNACE. TURN DIAL TO ON then 
TURN DIAL TO OFF and remove 
the crucible again. To open the 
chest you must dip the gold key 
into the green fluid in the 
laboratory, but make sure you 
take your ring off first. Kill the 
rattling quarg before carrying it 
across the River Cara. 

John Hunter cannot see the 
Ward of Disintegration which he 
wishes to kill. You need to wear 
the gold ring. The troll can be 
killed with the crystal. John also 
provides the answers for some of 
the pleas I printed in the 
November issue, for which I 
thank him, and he asks for help 
with Madarin's Time Of The End. 
STROKE ANIMAL In the Oasis; and 
when back in the Allen Lab. use 
the robot to fix equipment. 

Paul Newport wants to lower 
the chandelier in Sorcerer Of 
Claymoregue Castle. Go to the 
Plain Room and PUSH WEST wall, 
which will enable you to find the 
Methuselah and unravel spells. 
Go to the Ballroom, CAST 
UNRAVEL, leave quickly and 
don't go back until you hear the 
glass plummet. 

Title: 

Company: 

Problem: 

I can help solve: 

Name: 

Address: 

Next up, some humorous 
games, starting with the "wacky" 
Quest For The Holy Grail. An 
adventure whose name t cannot 
decipher, from South Africa, 
does not know what to do once 
he has found the artefact in 
question. You must return with it 
to the Throne Room at Camelot 
and PUT GRAIL ON THRONE. 
Avoid the sorcerer on your way 
out of the caves. 

Andrew Neville wants a job in 
Melbourne House's Hampstead. I 
presume you can reach the 
train, and have the bracket from 
the industrial estate. Take and 
read the card you are offered, 
GIVE BRACKET to Justin and take 
and wear his tie in return. Buy. 
take and wear a suit from the 
tailors. Go to the Gentleman's 
Club, GIVE CARD and say YES to 
what's offered. Thanks for your 
Sinbad solution Andrew. 

Very big problems 
The girls from Saint Brides have 
managed to flummox Jamie 
Ogden with their Very Big Cave 
Adventure. To cross the chasm is 
a tortuous process. Go to the 
Wellie house and GET LOG. SAY 
COMM to be transported back 
to the Debris Room. You cannot 
carry both the log and the 
lamp. So provided you left the 
lamp in the Debris Room, DROP 
LOG, GET LAMP and carry it one 
location west. DROP LAMP and 
return for the log. Although you 
won't be able to see anything, 
you can still pick it up and take 
it west. Then repeat this process 
of swapping objects until the 
chasm, where you can drop the 
log to form a bridge. And yes, 
the space invaders are of use. 
Defeat them then EXAMINE 
CHARACTERS. You'll find a 

mothership. OPEN AIRLOCK ot this 
to find a treasure. All treasures 
should be dropped in the Wellie 
House. 

Ian Gilfillan is stuck in Delta 
4's Bored Of The Rings. "I cannot 
find a way from the forest, 
except by arriving at this willow 
tree that eats me. Is there 
another way?" No. Let the tree 
eat you. Then CRY HELP And in 
The Hobbit which Ian also 
asked about, you need to wear 
the ring to successfully escape 
In the barrel. It keeps slipping 
off, so check carefully. 

And finally, Nick Bailey of 
Addlestone is unable to leave 
the first few locations in 
Interceptor's Aftershock. You 
need the chair from your office. 
Take it to the lift. EXAMINE LIFT, 
CLIMB ONTO CHAIR, REMOVE 
what you found on examination 
and CLIMB OUT OF LIFT. 

Many thanks as ever to John 
Wilson of Rochdale. 

Write to me 
Grandmother is asleep in front of 
the Queen's speech on telly. 
Young Johnny has already 
broken Jane's doll with his He-
Man, The radio-alarm clock 
won't work and you were given 
five last year anyway. The place 
Is covered with wrapping paper 
and, to cap it alt, you can't get 
out of the first location of the 
bloomin" adventure which Aunty 
Deirdre bought you. You've been 
trying it since Johnny woke you 
up at 4 am in the morning and 
it has definitely put paid to any 
ideas of 'peace to all men' 
which you may have read. 

But — help is at hand. You 
don't have to write as far as 
Greenland this time. And It can 
be done quicker than it takes to 
re-heat a mince pie. Just fill in 
the coupon here. Of If there's a 
lot you need solved, send a 
letter. 

A few rules: British 
correspondents, please enclose 
a stamped, addressed envelope 
if you want a personal reply 
rather than wait for the 
magazine to come out. If you 
are writing from abroad, just 
enclose an envelope — I'll add 
the postage. I try to respond 
within two months but I can take 
longer (on the other hand, you 
might receive an Immediate 
reply). I ONLY DEAL WITH 
ADVENTURES. Not arcade games; 
nor technical problems (write to 
Crosswires about those); nor 
arcade adventures (Gargoyle 
games included). Finally, please 
put the name of the game 
you're writing about on the back 
of the envelope. 

Send all coupons, offers of 
help, Christmas cake, unwanted 
presents, cards and tinsel to: 
Mindplay, Dismally Undecorated 
Dungeons, ZX Computing, 1 
Golden Square, London W1R 3AR 
Hope you all have a fun time. 
See you In '87! 
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Infiltrator 
US Gold 
£9.95 

Forget Batman, Bond 
and the rest of the 
everyday heroes. In US 
Gold's Infiltrator you 
ARE Johnny "Jimbo 
Baby" McGibbets! 

•_atest in the line of McGibbets 
superstars your achievements are 
legendary as a neurosurgeon, 
sportsman, diplomat, pilot. TV 
star, motorbike racer, film 
megastar and all round nice 
guy with a nifty haircuf and 
designer bulletproof jeans. 

It comes as no surprise to you 
that the world needs you to save 
it again. This time it's the Mad 
Leader up to his old tricks as he's 
threatening to extinguish all life 
and being generally unpleasant 
by blackmailing the world 
leaders. They hang up and call 
you instead. 

As the world famous 
"Infiltrator" this shouldn't be too 
much trouble especially since 
you've just got your new 
Whizzbang Enterprises Gizmo 
ADHX-1 Attack Helicopter known 
affectionately as the 
"Snuffmaster". 

The game begins with you 
sitting inside the Gizmo waiting 
to trigger the Whizzbang Whirler 

m / / / / 

D O C 

engine complete with 
Whizzbang Whomper furbo 
booster capable of a top speed 
of 900 knots. 

At your finger tips are the 
controls for the Gizmo's 
automatic direction finder (why 
should heroes navigate?), 
communications system, two 
Whizzbang Whizzer 20mm 
cannons and four Whizzbang 
Waster air to air missiles. 

The screen shows the Gizmo's 
controls and Johnny's hands that 
mimic your joystick moves. Press 
the fire button and the on 
screen thumb does the same At 
last a game featuring 
"Thumbovision"! 

Your first mission is to fly 
secretly to the Mad Leader's 
base, infiltrate it and photograph 
the war plans. 

This involves a hazardous 
flight over enemy airspace in a 
Gizmo that doesn't want to fly in 
a straight line. Punching up the 
navigation screen will get you 
the co-ordinates that are then 
fed into the ADF. Then it should 
be a simple task of keeping the 
ADF indicator level. 
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Unfortunately, this isn't easy at 
all In lact its extremely difficult. 

The Gizmo seems to have a 
life of its own and heads off in 
the opposite direction al Ihe 
most awkward moments. For 
example when a plane flies into 
view 

You must act quickly as all 
planes look the same and since 
you're supposed to be the good 
guy you can't just blast anybody 
Instead you must hit the 
communicator and send a 
request lor the plane's ID 

You'll then get a request for 
your ID but with a call sign such 
as Seth, Rhambow or Scum 
These are obviously some of the 
Mad Leader s deranged 
followers so you can con them 
by sending the reply OVERLORD. 
INFILTRATOR is your real ID which 
of course you send to friends. 

Send the wrong ID or none at 
all and you're in a dogfight to 
the dealh. 

© 

m 

The enemy will fire either heat 
seeking or homing missiles 
which you can deflect if you 
can launch chaff or flares in 
time. Then it's up to your 
cannons or missiles to settle the 
argument. 

Should you still have enough 
fuel and haven't been shot down 
you can land secretly just 
outside the enemy's base. 

Inside the base the game 
switches from being a flight 
simulator to a commando style 
game as you try and duck past 
the guards to search the camp 
for (he plans. 

All purpose hero 
Naturally you come prepared 
with your all purpose hero's kit 
complete with false papers, 
sleeping gas for troublesome 
guards, a mine detector, 
camera, explosives and gas 
grenades. 

Inside the buildings you can 
search the cabinets, cupboards 
and safes for the documents as 
well as useful objects such as 
security passes and a less 
conspicuous change of clothes. 

Get caught in the wrong 
place at the wrong time and it 
could be "Tough Luck Jimbo 
Baby" 

This Spectrum version is as 
good as the C64 original and is 
actually harder to play 
especially during the flight 
game since not only is the 
Gizmo harder to control but you 
will meet a lot more planes. 

The game takes up both sides 
of the tape with a short delay 
while the base part of the game 
is loaded. 

Infiltrator is a tough but 
undeniably addictive game and 
I'm sure we've not heard the last 
of the ridiculously overqualified 
Jimbo Baby" McGibbets. 

H I T : 
I W S & I 
v x>0 

> ' ' f a * 

/ / / / 
k 1 - 1 -
l - f u t v ? 

IJ IK i : i l l ' l H H J I i l 11)111 M i l Ur . l . 

Hi! II 
i I « [Til I wl ui 
1 I.MI !l i 1 i 



UM 
Brian Becket reviews 
Digital Precisions 
Professional Astrologer. 

^ u r fate dear Freddy lies not in 
our stars but in ourselves! This 
clever paraphrase of 
Shakespeare (whom I'm sure will 
forgive me) is for Digital 
Precision's ever-inventive and 
personable managing director 
Freddy Vachha who has 
released a new and highly 
sophisticated QL astrology 
program upon a weary and 
troubled world increasingly 
desperate to gain a measure of 
insight into whatever passes for 
destiny in these cynical days. 
Professional Astrologer sells for 
£59.95 or £69.95 depending 
upon an optional Professional 
Astronomer module. It comes on 
four microdrives or a single disc 

— I do not believe in astrology 
and rate its "scientific" worth as 
more or less equivalent to the 
old Roman custom of forecasting 
events by reading the entrails of 
sheep. While astrology Is a good 
deal less messy and far more 
likely to keep the RSPCA oft your 
back, its no less naive and — in 
today's world — an inexcusable 
exercise In the surrender of 
rationality to unreasoned belief. 
A great many believe in 
astrology to at least some extent 
(a great many people also once 
believed the earth to be flat) 
and there is clearly a market for 
a good program catering to 
their needs and Professional 
Astrologer is an indisputably 
good program. Besides, 
according to the 
(comprehensive) manual, neither 
Freddy Vachha nor chief 
program developer Elmar 
Duenssar believe In astrology 
either and I have no hesitation 
in recommending the quality of 
the package despite my total 

impressive piece of professional 
software and would seem to 
contain just about every feature 
required for the complex 
calculations required by those 
who take astrology seriously 
enough to buy a program to aid 
their work. 

There's even plenty of scope 
for those of us who think it's all 
nonsense. Personally I intend to 
get some of my own back on all 
those glassy-eyed trendies who 
invariably appear at any party 
anywhere to stand around 
asking each other and the 
innocent alike what their signs 
are "I don't know, I leave all that 
sort of thing to my computer", 
ought to be a good 
conversation stopper. 

Professional Astrologer also 
allows for some phenomenally 
accurate modelling of the solar 
system and projections of 
planetary positions so that it is 
possible to use it for truly serious 
purposes (an astronomy 
package of equal power would 

COLUMN 
and is one of the most 
impressive pieces of micro 
software that I have ever seen. 

It is an excellent program/ 
package which does the QL 
proud and has no real 
competitor on any micro. The 
amount of data that's been 
included in both the program 
and in the manual is impressive 
to say the least. The program's 
design allows for individual 
tailoring and is so flexible that 
highly personalised results are 
the order of the day. There's an 
editor and a printer driver 
facility (you can also save to 
Quill) that will produce length 
and detailed documents/reports 
of a professional standard. 

All together, the package 
accounts for some 400K but Is 
designed to run easily on an 
unexpanded QL and its 
versatility and power makes one 
appreciate the scope for high 
level computing that is actually 
available to even the most 
humble of home micro owners 
when the machine Is treated as 
a serious piece of modern 
electronics and not just a 
portable games arcade. I wish 
some other software houses had 
taken such a professional 
approach to QL programming. 

But — as one might have 
gathered from the opening line 

disbelief In the purposes tor 
which it was designed. 

Micro-astrology 
The development of Professional 
Astrologer drew upon the 
consultancy services ot honest-
to-god astrologers so — if you're 
a true believer — have no fear 
of the scepticism voiced by the 
specialists who put it together or 
of the agnoticism of some 
reviewers who recommend it. It's 
fast, detailed and otherwise 
efficient but I can't suspend my 
disbelief enough to honestly 
comment on the results. My spies 
report very favourable if not 
enthusiastic attitudes towards 
Professional Astrologer in the 
star-gazer circle so, if you want a 
computer package for better 
gazing, this is undoubtedly the 
one to get. The package will do 
all the things a good astrologer 
should do save send you a bill. 
These include character 
evaluation from planetary 
positions at birth, character 
comparisons (check out your 
partner options), day-to-day and 
year-by-year forecasts. If you're 
intending to go into business as 
the neighbourhood Merlin, the 
word "professional" in the title is 
fully justified. The package is an 

be an absolute delight). 
If we can look for more 

quality software for the QL as we 
know it in the days to come, 
Digital is one of the few 
companies who will provide it as 
most of the others are now 
seeking new claims in more 
promising gold fields. I got a 
couple of arcade games 
(Droidzone and Blocklands) 
shipped to me along with 
Professional Astrologer as well as 
a pile of other recent Digital 
products, so you're likely to be 
reading a fair amount about the 
company in coming columns. 

For the moment, alt I can say 
is that my 9-year-old finds 
Droidzone fast, exciting and fun, 
but that sadly Blocklands came 
on a duff microdrive that 
steadfastly keeps putting "bad 
or changed medium" on the 
screen. Just think where the QL 
might have been today, if 
Sinclair hadn't opted for those 
wretched microdrives. Dare I 
suggest that if Professional 
Astrologer had been available 
earlier, Sir Clive could have 
caught a glimpse of things to 
come and gone for a disc drive 
instead, or should we just take 
the old Greek view that while 
man cannot change his fate, he 
does have an inalienable right 
to bitch about it. 
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Thinking of 
printer? Alan Davis 

it his chosen 
route through the 
hardware jungle. 

ou've probably noticed — 
indeed, you could hardly help 
noticing — that the long-
suffering Ray Elder spends more 
time in "Crosswires" unravelling 
problems with printers than he 
spends on any other single 
topic. Month after month, it 
seems, one poor soul after 
another sends up distress signals 
simply because some particular 
combination of hardware won't 
do what it was bought to do — 
print hard copy! 

To these unfortunate people I 
have but one thing to say: I 
deeply sympathise! Speaking 
purely personally, I tend to view 
any add-on bit of hardware with 
initial scepticism and resent any 
time 1 have to spend getting it 
working as it should. Like most 
people, I buy a piece of 
equipment because I expect it 
to make my programming life 
easier — and days spent 
fiddling about just to make it 
work are, to me, wasted days. 

To those who are in the midst 
of life-or-death struggles with a 
Mindboggler Mk2 printer and 
Brainbaffler Mk4 Interface, I can 
offer no comfort except to point 
you towards Ray Elder the 
Crosswires Wizard. However, to 
those who are still merely 
thinking of investing in a decent 
printer, but haven't yet 
committed themselves, I have a 
little story to tell which may be 
helpful. 

Like many a Spectrum 
programmer, I started out in the 
early days with (no sniggering, 
please) a ZX printer. After the first 

one died, then a second, and 
finally a third, I decided to 
abandon this head-banging 
exercise in favour of something 
that actually worked. At that 
time the Seikosha GP50 had just 
become available, at what then 
seemed a reasonable price, 
and since it produced 
adequate program listings and 
screen dumps, and offered the 
glorious simplicity of operation 
that the Sinclair machine should 
have had, I settled for that. 

Well, it did me good service. 
The last stages of Runestone 
were written with its aid, a 
sizeable chunk of the "sequel" 
(still far from finished), and a fair 
number of programs and 
articles for ZXC The only snag 
was that its 32 character-per-line 

output coupled with slightly 
ragged print quality made it 
pretty useless for word-
processing, and I knew that 
sooner or later I was going to be 
forced into the purchase of a 
full-size job. And of course 
eventually the inevitable 
happened: the noble beast 
died noisily in mid-print, worn 
out by two years of continual 
use. 

It was decision time. Should I 
go for a simple, cheap and 
straightforward replacement — 
or should I enter the jungle of 
full-size machines and interfaces 
which has been such a blight to 
so many? Reaching for the 
chequebook and the prayer 
mat. I chose the latler course. 

Now I don't normally keep 
abreast of current hardware 
developments (perhaps 

inevitable in someone whose 
prime love is for elves and 
dragons), though I had a notion 
that the Centronics GLP was 
generally considered a 
reasonable machine at around 
£150. What I was hoping, you 
see, was that I could utilise the 
RS 232 on my Interface 1 to drive 
it. So I consulted a friend who 
keeps his finger firmly on the 
pulse of the hardware world — 
knowing that I'd get good 
advice (as I had on numerous 
previous occasions). What I said, 
effectively, was this: 

"Given an Interface 1, which I 
already have, and the fact that I 
don't want to spend days writing 
utility programs to drive it. what 
printer should I buy? Would the 
GLP do?" 

His answer startled me. Forget 
your Interface 1. he said. Go Tor 
the Kempston Centronics 
Interface "E" (which won't 
interfere at all with your 
microdrives) and use it to drive 
an Amstrad DMP 2000. That little 
lot will set you back £190 or so, 
but you'll get a superb NLQ 
option, a wide range of print 
styles, full Epson compatibility, 
normal or enlarged screen 
dumps at the press of a single 
key, tractor feed or single sheet 
loading, and I guarantee you'll 
be able to take it home and 
start printing within an hour or 
two. 

Lacking faith, ! demurred a bit 
at first. After all, the GLP was £40 
cheaper, I said. But my adviser 
was adamant, pointing out that 
(a) I wouldn't need to buy a 
cable for the Amstrad because 
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Kempston provide one with the 
interface — which makes the 
difference only £30; (b) Getting 
screen dumps on the 
GLP/lnterface 1 combination 
wouldn't be straightforward; (c) 
The print quality of the Amstrad 
knocked the GLP into a cocked 
hat — an opinion I could readily 
agree with after seeing a 
sample printout; and (d) He 
couldn't guarantee immediate 
hassle-free printing with the 
GLP/lnterface 1. 

I gave In. scraped together 
the extra cash (which hurt!) and 
took the plunge. But I didn't 
regret It. To give you some idea 
of just how easy it all was to set 
up. I need say no more than this: 
that within a few hours of 
arriving home with the stuff, I 
had printed out the entire text of 
an article for ZXC using Tasword 
2, a lengthy assembler listing 
from Hisoft's DEVPAQ a BASIC 
program listing, and three or 
four enlarged screen dumps of 
excellent quality. The Amstrad 
printer manual is wonderfully 

detailed and clear, and the 
Kempston Interface looks after 
you like a fairy godmother: just a 
handful of commands, simply 
and clearly explained in the 
instruction sheet, are all you 
need. 

I can envisage two extreme 
reactions to what I'm saying 
here. The hardware freaks 
among you, who have no 
difficulty in connecting up 5 
different printers with 20 different 
interfaces before breakfast, will 
wonder what on earth all the 
fuss Is about. Of such people I 
can only stand in admiring awe, 
and apologise for wasting their 
time. At the other extreme, 
however, I can foresee a different 
reaction from those who might 
regard themselves as beginners, 
perhaps thus: "Yes well, Its all 
very fine for him. But he has a lot 
of programming experience, 
and what he finds obvious may 
drive me to distraction." To which 
I can safely reply — don't be 

misled. I count as a complete 
novice in this field, and had no 
hands-on experience of printers 
other than the "ZX" type before 
this. If It was painless for me, 
then so will it be for you. 

There are probably countless 
combinations of devices which 
operate just as easily as this one. 
I wouldn't know about those. But 
if you're envisaging spending up 
to £200 on a printer/interface 
combination; it you want a print 
quality which will enable you to 
produce more than merely 
acceptable word-processed 
material; if you want listings and 
screen dumps at the press of a 
key; and if you want to sleep 
easy, knowing that all this can 
be achieved with the minimum 
of fuss — well, then, I'm sure you 
could do a good deal worse 
than to go for the Kempston 
"E'VAmstrad DMP 2000 
combination. If someone out 
there is helped by this 
information, then I rest content; 
and so, probably, will hard-
worked Ray Elder. 

DISCS 
AT LOW PRICES 

IN PLASTIC LIBRARY CASES 
ALL DISKS ARE LIFETIME GUARANTEED, COME WITH HUB RING 

AND WRITE/PROTECT AS WELL AS LABELS & ENVELOPES 

5.25" 
DSSD 

DSDD (wtp.) 

10 
£7.99 
£9.99 

3.5" 
SS135tpi 
DS 135tpi 

10 
£15.95 
£19.95 

BULK DISCS AT CRAZY PRICES 
5.25" , 25 100 250 

DS96tpi £14.99 £49.99 £119.99 

3.5" 
DS 135tpi 

25 
£39.99 

100 
£149.99 

250 
£369.99 

Epson printers at sensible discounts 
FX85 £399.95 LQ1000 £699.95 
FX 105 £489.95 JX80(COl) £399.95 
LQ800 £499.95 HI 80 (plotter) £349.95 

Colour Monitors. Massive Discounts 
Philips BM7502 (Green) 
Philips BM7522 (Amber) 
Philips 8501 (Med-res Colour) 
Philips 8533 (Hi-res Colour) 

JUST DISKS 
18, CRESCENT WAY, GREEN ST. GREEN, 

ORPINGTON, KENT BR6 9LS 
M M Tel: 0689 61947 
F v j All prices include VAT and P&P 

£79.99 
£89.99 

£199.99 
£269.99 

BINDERS 
FOR YOUR VALUABLE 
COLLECTION OF 
ZX COMPUTING 
MAGAZINES 
• S M A R T ' E A S Y T O U S E 
' T O P Q U A L I T Y 

t £5.20 % 
« Inc I 
\ f i P j 

T o A S P R * * D M S«rvlc«, P O B o x 35 , W O I M V 
House, WolMy Road, H«rrwl Hampatead, 
Htrla HP2 4SS (0442-41221) 
Fn««M *uppty ZX Binders ts.» inc. pap 
Told £. (Pfeaa* mat* cPuquM payttx* lo ASP Ud.) 
Yaari R»qulr»<J 1 M ., 1 M .. 1 M . ,1M. . 

Plin allow 21 day* lor d+thrary 

If an advertisement 
is wrong were here 

to put it right. 
If you see an advertisement in the press, in print, 

on posters or in the cinema which you find 
unacceptable, write to us at the address below. 

The Advertising Standards Authority / 
ASA Ltd. Dept 3 Brook House, Tomngton Place. London WC1E 7HN 
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Toni Baker sheds light 
on windows for all 
Spectrums. 

• n the last part we discussed 
what streams and channels were 
and what we could do with 
them. Also we introduced the 
concept of "user defined 
channels" — that is — new 
channels created in machine 
code to do various tasks not 
possible in any other way. Last 
month's episode included a 
program to CLOSE a user 
defined channel. Apologies are 
due here as unfortunately it was 
riddled with bugs, so I've listed a 
new version in this episode. You 
might like to play "Spot the 
bugs" by comparing last month's 
listing to this months — see how 
many you can find! The 
included version works, however, 
as does the rest of the program. 

Windows 
This article consists of a new user 
defined channel called a 
WINDOW. The concept of a 
window is very simple. Users of 
the QL will already be familiar 
with them. A window is a 
rectangular region of the screen 
which may be treated as if it 
were a whole screen — if you 
print text to a window it will only 
appear within the confines of 
this rectangle, and once the 
window gets completely full it 
will scroll independently of the 
rest of the screen. It is also 
possible to clear a window, in 
any colour scheme, without 
clearing the rest ot the screen. 

The program given will in fact 
cater for two different types of 

window, which I have called 
"Fast" and "Slow" windows 
(although in practice there 
seems to be no noticeable 
difference in speed between the 
two). A "Fast" window will do 
exactly what is described above, 
and no more. The standard 
character set is used (although 
this may be altered by 
changing the system variable 
(CHARS) at address 5C36) and all 
characters are eight pixels wide. 

A "Slow" window, however, has 
two important extras. The first is 
left-justification. Put simply this 
means that words are treated as 
whole chunks of characters and 
will not be split up — thus if a 
word is too long to fit at the end 
of one line then it will be printed 
as a whole at the start of the 
nexl line This is achieved by 
cleverly storing all of the 
characters in a buffer until the 
end of the word is reached, and 
then deciding whether or not It 
will fit on the line. This means 
that when you use a Slow 
window channel you never have 
to worry about spacing the 
words out to fit on the line — the 
channel does that all by itself. 

The second improvement is 
that you are not restricted to 
eight bit wide characters — you 
can use seven bit wide; six bit 
wide; four bit wide even if you 
like. This means that you can fit 
more characters in each line 
than would normally be 
possible. 

When a window becomes 
filled then It will scroll. Normally 
it will pause at this point, but it is 
possible to open a window 
which has the scroll pause 
disabled — in such a case the 
window will scroll automatically 
each time without pausing to 
wait for you. While a window is 

paused the screen will appear 
to freeze. You may then press 
either SPACE (which continues 
with the scroll) or BREAK (which 
will break out giving report 
message D BREAK - CONT 
repeats). Even if the scroll pause 
is disabled it will still be possible 
to break out at the point of 
scrolling by pressing BREAK. 

The Spectrum, unlike the QL. 
does not come equipped with 
the statement CLS N (which 
clears a window), so I have had 
to make special provision to 
ensure that a window may be 
cleared easily from BASIC I have 
used CHRS 0 as a clear-window 
control, thus to clear a window 
attached to stream four it would 
merely be necessary to use the 
command. 
PRINT 4;CHR$ 0; 
and the job will be done You 
can put other print items on the 
same line of course. All of the 
normal controls are allowed, 
including AT and TAB, all of the 
colour controls (PAPER. INK, FLASH 
and BRIGHT) as well as INVERSE. 
OVER is not incorporated, 
however, when used with SLOW 
windows OVER 1 will switch to 
printing with double-height 
characters, while OVER 0 will 
revert to printing with single-
height characters. 

As was stated in the last 
article, all of our new user 
defined channels will be 
Identified by the fact that IX+05 
will contain the two-byte value 
1234h, where IX points to the 
channel information block. 
Figure one lists the channel 
information used by a window 
channel. Note that if the window 
is a Fast window then 
W_SCROLLS (IX+15) will be the 
last variable — IX+16 and 
beyond will not exist. 
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UDC's Figure 1 
The program commences with a 
few routines suitable for all user 
defined channels, not just 
windows. At address B000 the 
routine CLOSE_NEW will close 
the new channel which is 
attached to stream A. At address 
B061 is a routine which will close 
all user defined channels, but 
any data stored in buffers will be 
lost if this routine is used. At 
address B06D the routine 
OPEN_NEW will open any new 
user defined channel and 
attach it to a stream. To use this 
sub-routine the registers must be 
pre-assigned with the required 
values, as specified in the notes 
above the routine. 

Then there are a couple of 
routines which will work with 
most user defined channels, 
though not necessarily all of 
them. CHR TYPE (address B0B7) 
will expand keywords, and will 
count incoming control 
parameters. It will also set or 
reset the "Leading Space" bit 
(see Figure One) according to 
whether or not the character is a 
space. If, on return from this sub-
routine the sign flag is set, it 
means that there is no more 
work to be done for this 
character. CHR_TYPE_2 
(address B12F) will also deal with 
the comma control and the TAB 
function, and in a similar 
manner will also return with the 
sign flag set if work on the 
character is finished. 

And then we come to the 
program itself. The program will 
work both on 16K/48K Spectrums, 
and on the Spectrum 128, in 
either mode — but when the 
program is run on a Spectrum 
128 in 128K mode then It will be 
possible to define a window 

IXoOO Address of WltTDCW output routine (-B4F1). 
11*02 Addrese of WINDOW input routine (-15C4, RKP0RT_J). 
IX*04 V_CH1UIS Hue of channel (-"W), 
IX+05 Wr_IDHI New channel Identifier (-1?}4). 
IX+07 V_CL0SS Address of empty taifrer routine (-B4D6 for Slow windows or 

0052 for Fast windows). 
IX*09 W_CHLM Length of channel Information block. 
IX+OE «_ruc3 Various flags, defined as followai 

Bit 7l H»s«t if leading space required, set otherwise. 
Bit 6 • Not usad. 
Bit 5t S«t If acroll p«ufl* onablad, reset oth*rvl». 
Bit 4i Sot for Slow window, r«s«t for fut window. 
Bit }t Set for INVERSE 1| r*s*t for IMVSISE 0| 
Bit 2i S«t if using doubl* height) r*n*t otherwise. 
Bit* 1,0i ituBtwr of control paraaeters required. 

IX.OC W_XC0CBB Current k coordinate of print position. 
IXoOB V_tfIDTH Dumber of characters per line. 
IX+OB w_rcoa?D Current y coordinate of print position. 
IX*0F W_HEICM' Height of window, in squares. 
IX* 10 W_PHFOS Address within screen of current print position. 
IX* 1? W_HO«: Address within screen of top left hand corner of window. 
IX* 14 W_ATTR Colours currently being used for window. 
IX*15 W_SCH0LL3 Counts number or scrolls allowed before scroll pause, *1. 
IX*16 WPIX Position within square of current print position. 
IX*17 W_CH_VID Width of characters. In pixels, 
IX+18 W_CH*RS Address of character set ( 0-7T) minus LOOH. 
IX+U Ŵ UDC Address of character *»t (S0-A4). 
IXolC y_wiDTH_8 Width of window, in squares. 
IX* ID W_tHt Number of characters stored in buffer. 
IX* IE W_BUTTEK The buffer itself. 

either on screen zero (the 
normal screen) or screen one. 
Note that the Spectrum 128 has 
no built-in software which may 
print onto screen one, so this 
program will make up for one of 
the few flaws in the new 
machine. Users of the Spectrum 
128 must ensure that the 
machine stack resides below 
address BFFF otherwise the 
program will crash. 

To open a window onto 
screen one it is only necessary 

to set bit 7 of the B register (they 
co-ordinate of the window) when 
opening the channel. 

Here's how you open a 
window channel. Firstly you must 
assign the registers as defined in 
the notes above OPEN_WINDOW 
(address B212), and then all you 
have to do is call the sub-routine 
OPEN WINDOW itself. Voila. the 
job will be done, and you can 
use the channel in BASIC just as 
easy (if not easier) as you can in 
machine code. 

Listing 1 
To clao* * now eMnnl. <Jr »rl ry ll-j* A zaflatar Mi*t coat Alt) th* *tr ilMVl. If caiHd tram tho lobol CLOSI_CLZAJI IMH the tarry fix •»* bJTin ta to b* int, or r*l*l If *nch date 1* to be lot, 

lutar to b* «t If date la 

JT r> at 
F1 CW11? 
v> iitwr vt El DO 

DWAAPV: sow DWI 
tffiTtO} TTH co WIT** 
m i co 

CLCS* JAW 
CLOSE CLEA* 

)too 
»5 jtoo 

HD6U07 MMM 
M DCIC1* 
tar; r 

ate >000 scr 
rtsi it 
A AX,AF k? u 
can I?3I,»T>I_BATA_A 
JVM BL ld KL.rro ADD HL,BC 
POP a. KIT NC 

LD IX.(CHAJB) 
ADO U.BC 
DSC IX 

LB 4,(11.0}) 
CP U RET M 
LD A, (11*06) 
CP 1? 
SET K2 

LD (W-J.OO I EC C. 
LD (It).00 
KSI K 
LD L,(11.07) 
LD I.(IX.0») 

XI AP.AJ" 
CALL C.16ZC.CALL JIW 
PW3H IX 
POP KL 

31«1 "[at* In hirtr to b* earn". Sltck atnu endbar. P" i lioraa th* cinr flag. At* atnai nuitbar to alaaa, BCi* alraaaa data for (War. itraa.it HLi polnta to appropriate 5TWB i*t. Stack pointer to J1U6 variable. HLi* -1)h. 
XLi polata to STWCJ variable. Saturn with ehaaaeje «P, *S", *»-•nl •(", ami Aloe vlth etraaaa which ax* already clcevtl. IXI point* to ehaiwol Itifo era*. 
IXi polDta to claaMl Inforaatlcn 
block for th* Allan ehenr4l. 

Satrn If this la not u*ar defined channel*. 
ooa of our now 

k*e*t tho 3TTUC nrlitla, ttma cloeir.j tho *tr**a. Stack llaylmaant into channel lbfonetloa ar*a. 
m.I- addreaa of "Soot data la buff oaOrovtlu. R*trl*v* carT7 flei. Sand data if required. 
HL: fnlot* to CMftfAl lltfg block. 

DME09 DDAiCA « 
CD»19 CI 
3*10 JllSK !.« 
JJ * 
K 
AT 
mi t» JOOB 
AT 
O 
*} 
IB T3 I) TJ E) 
n a »» 

LD C,(I 
LD 1.(1 

CLCSI LOOP 

P1 c$ 

(IX*09) (IX*0A) KSH BC CALL tjIB.SBCUIW 1 POP BC LD A, 10 LD S.,>Ctt,3rR« 00 LD »,(>!) IXC HL LD D.(flL) EX (SM.HL 
AMD A SBC S..K ADD KL.DI 
jh »c,cu»i_»Bn 
O DC, EL ADD A 
SBC IL.BC 
EX DX.HL 
EX (3P),HL DSC XL LD («.).* i«c n. LD (RL).D EX (SPJ.BL EX (SPJ.5L 
i»c a. LLC a 
J* EZ,CLOBI_LOOP 
POP AJ KIT 

PC I* length of cfia&A4l Info block. 
Boo lata I ha aeaory tjaed bgr block. 
At* muibar of atraaa* to cocaldar. HLt point* to Itrata taro tarlabla. 

a'.raaa varlAblo for nart otraai HLi* atraa* varlablo for vtraaja Juot clooafl. 

.'tip uilaaa tha chauvtol Infanatlo 
block for thla • tea »o*o4. 

BCi* lapdatad atr*as varlabl* for thla itno, HLi point* to ?fid b/ta of 3TKJO *ar. HLt point* to t*t trt* of JI»S av. 

St or* n*w valu* of *tr*AH OArlabl*. 
BLi point* to iod byta of STHje »arT RLi pclnt* to n*rt JTWB varlabla. 
Loop back t* ooMldor atraaa*. Balaac* Lti* atack, R*tuna. 

alulae 

To claar all now tlannll. kaj data hald la bnff*ra »H1 b* lo*t, and tha i all ot lha an M i lallood itenrala will ba raclalaod. 
ory u**d by 

1*10 >D CUTAT BIV CUU*"lOOP 
OK BOb 1 LD A, 10 BBC A A I* 

Ala 
nunbar of at row* to C4Q*ld*r. atroaa nuabar of najt *tr**a. 

o z 
s 
< 
at 
O 
O ot 

o 
L U 

Si 
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0 

S < 

o o ot 
OL 

5 

oe 

O 

</> 

68 

S T R E A M S 
*T CBOIBO 
n torr 
C9 

nsH 4r 
ARB 4 
cut. R001,CLCST_CLIA* 
IW tf 
J* RI.CLM* LOCP 
I S 

Signal -Sat* la Wfin to b. loat" ClMr U» otuMl uiorliM with till* Una. 
Loot but till ill rtr Kiian. cl>ind. 

to span a HV channel, Op *nti7 A' nut coUlA the designated Ifrtu NTUB*n I *u*t c ont* In the AM of tb« ttuul (an UCl! eluutll code) I BC Kit contain th* length of tM required EBuHl information block I 1M *uat contain tlx lnpjt eddr*e*| M. Bu*t contain IU output lidrtui II au*t contain th* *ddr*** of a eubroutln* to Hid any 4*ta etorad 
la tnfr.r* (or QOVh If I hi* sot apply). 

one B06B 
« cpni_m HJSH BC Stack l*A(th of cranral Info block. 
MB PUSH II Stack oloaa W i n addraaa. 
r> nSH if StAel laaa* of ehaaiMl. 
» P.'SH EC Stank Input addr***. 
IS JtSH HL Stack output addr*aa. 
« FC3S BC Stack lanfth of Info block (acala). 
0* C JLF.AF' It* atr*aa mi*bar to attach. 
CM 117 CALL 1721.97* BATA 4 BCl- *tr*aaa data for xLvtn *tr*aa. 
7* LB 4,1 
11 <* C JR I,C1D KIK 2 Juap unl.a* *tr*aa alraady op*n. 
CP17 R3T 08/BBB IT "0 [swalld atr*aa" arror raport. 
B t n ^ m j IC3I RL Stack point.r to *tr**a warlabla. 
245J5C LO KLAWCC) 21 BK KL HLi point, to Mb byt• at and of ehannal information ar*a. 
CB»16 CALL 1655, W O RCOI Ikii r*oa for n*w chann*l info. 
?) IK EL •Li pointo to n*v channal Info block. 

LB (CtHClL), HL IU> thl* th* currant channal. 
B FDS8 HL K*l POP II Ill point* to ctannil Info block. 
} ) IK B. KLi point, to b*ccod byt* of Info. 
CMury: LB K,(CRABS) BC I point* to .1 art of CTU1C ar*a. 
47 MB A nidj SBC HL, BC Bll- n̂ ulrad *tr*aa walu*. 
D IX te.HL CKi- r*%ulr*d atraaa walu*. 
I' POP EL 
73 LB (KLj.I 
J3 MC KL 
7! LB (XL),B A*.cn *tr**a warlabl* with r*4ulr*d walu*. thu* op*nlnd th* *tr*aa. 
MB PUSH II 
El PCF HI mi point* to channal Info block. 
>1 POP 14 BCi* outfit addr*a*. 
ei POP S: BCl> Input addr***. CD4I3C CUL Bi ii. ua m m Stor* th*** *ddr****> In Info blook. 
PI POP AT 4i* nana of clanntl, 
77 LD (HL).4 Stor. naa* of cb*nn*l. 
JJ IRC KL 
5654 LD (S.J.34 IK KL 56ir LB (HL), 12 Signal "D**r d*fln*d ctunl', 
?J IK m. 
B1 MP IX Hi- cloa* buff.r *ddr**«. 
ei POP BC BC i- lnfth of chaiw*l info block. 
75 LD (HL),I 
» IRC KL 
73 LB (HL).D Stor* output addr or cloa* addr. 
23 IK IC. 
71 LD (HLf.C 
23 IK KL 
70 LD («.),! Stor* input *ddr or block lanyth. 
2) IK XL 
w nrr Rvtum. 
To <h> with p*™*t.j* of control cod**, and it/vbri touna. Thla aubroullne aay b* need with any ueer defined channel prowld*d that (IXeOl) contain* flax*. lit* 1 and 0 count lnc«lag paraaeura for u*e with colour control*, IT eat TU, whll* bit 7 1* **I If * apac* ha* J**t b**n printed to th* char.-*!. CB r*luro th* *lgn flag will b* aat If no a r< need. t* b* 4m, otherwloe tha taro flag .111 b* **t If th* character i* a mvUfl character, and tha cam flag will be a*t for block graphlca and control cod.e. 

,«5 B0BT 
I I cmjrtn LD C,A Ci- charact*r to "print". 
EP71D1 LD 4,(11.01) Al contain* warlow riaca. 
57 LD B,4 Bi coataln* warloua flad*. £60) ARB o; Anuab*r of par*a*t*r* *kp*ct*d. 
2816 JR 2.CTTP 00 Juap If no paraaatara *ip*ct*d. 
15 NC B 
74 LB A.D BB7701 LD (1X̂ )1),4 B*cr*a*nt paraaat.r count. 160} ARB O; JR I.CTfP LA3T ."uap If thla la tha iaat paraaat.r. PD71B5 LB (TTD4TA)bl,C Stor* thl* (Blddl*) par*a*t*r. 
IBM J1 CTTP BC« ,'wap to *xlt. 540BC crcrjust LB 4,(TVB4TA)lo LB B,(rnilTA)nl Ai* original control cod*. FB46D5 LB 4,(TVB4TA)lo LB B,(rnilTA)nl Bl- alddl* paruat.r (if on* *il*t*). 
1*47 JR CTTP CTR X Juap to *klt. 21J15C CTYP_00 LB KL,5C)»,FLAL:S HLt point* to *y*t*a fla«B. 

LB *,-SFB7NC)R (i- th* flrvt Sp*ctrua 12* kiyvord. 
C166 BIT 4,(KL) 20<» JV W.C7TP H0BI .'»p ir m i;n aod*. 
1*45 LB G.-RRV" Ri. th* 1*t 141/441 Spactrua k̂ vord. 
79 CTTP_IIOIK LD 4.C 4i- character to ̂ lnt. u CP I 
JOT J» C.CTTP ROT ?<* Juap unl*<* thl* 1* * keyword. 
IC7ICB LD 4,(IX̂ >B) At contain* warlou* flat*. 
07 RLC4 lit Oi- Hading *pac* bit. A1 ICS (M) 
•S01 ARB 01 At ICK (RL) 
N LB (M).A iHlp lMdlnd 'Pact bit *• r.qd. 
7? LB 4,C Al- oharact*r to print. COVOB CALL 0152 >P0 T4UIC Rzpand thl* k*ywnrd. 
1BJ« JR CTTP BD«" Juap to «lt. mao CTTPJTOr_T0K CP so JtOD JR C.WTP ROT CR Juap unl*** tbl* 1* a craphloa chr. 
3TCK« RKS ?,( II»OB) Slunal "Leading *pac. will b* mid*. 
Pf»C CP 90 
WO) JR K.CTTP OtC Juap if thil 1* a u**r daflnad crpbe. 
» CP A Sat th* k*ro flag. 
57 SCI Sai th* carry f 1*4. 
« RU M M . 

BP CTTP_ffBC CP 4 Sat T*» I l*c/R*..t carry rial. 
C9 n? Rflin. 
mo crrp_»7t_o CP 20 
)S« J* c.cm CTSL Juap with control cbanct.r*. 
wcnis MS 7.(IX*01) Signal "Laadlhd .pac. will b* r*̂  
2004 J» Rt.CTTP 3P4C1 Juap anl*H chr 1* SPACf. 
BOCK: SET 7,(IZ*0B> Signal "LMdlnd .pac. not r*̂ d". 
47 CTTP.SPACR ARB A H...I aaro f:ag/R.**t carry flag. 
C9 HIT Rat an. 
rrio CTTP_CTKL CP 10 
5604 jr c.crrp cm x Jmp to avlt wltb cod** 00 to OP. 
Fill cr i« 5«) rxrr JR C.CTTF FAXAJS Juap with cod.. 10 to 11. 5«) rxrr (?rn>_CT*_x CP rr S.aat l*ro (I14/SH carry fl*g. 
« 

(?rn>_CT*_x «r Raturn. 
520BC CTtP_P4SAJO LB (TFI!4TA)lo,4 Star* control coda. 
14 IK D S1 gnal -Qna paraaat.r repaired". 
m i CP 16 5901 JR c.crrr SWT Juap wltb ooda* 10 to 16. 
14 IK D Slipal "Two paruat.r* r*4ulr*4". 
BB7201 CTTP SfiT LB (IX*0l},D Stor* nuab*r of r*qd paraaatar*. 
P6FT CTrp"DC« Ofi FT Sat th* .Lgn flag. 
C9 KET Return. 
To daal with tha COM* control, and tb* TIB function a* wall. Thla BubrcjllD. oar ba u..d With any ua*r d*fln*d channal, prowtdad that (lXrOl) contain* fl«. aa *bowel tl»t (II»0e) contain* th. I coerdlnat* {or COIUK nu*b*r> of tha currant print political and tut (I1.0D) contains th* width of th* Itoa (or total Mb*r of ooluan* allowed), Flaga on return ax* a* *bow«, .ac.pt that th* aid [In will b* a*t If m or Til haw. b**n dealt with. ctc Buy CBB7B0 c»_rro_2 CALL B017.CW 7TPt Baal with Ctrl paraae and kaywot̂ *. »5KB LB I,(IX«OB) (|. width af Una. 
P5 RJSR AF Stack the f laga. FBUfc CP 06 Stack the f laga. 
2606 JR z.crrp ccffg • uap with loaa coatrol. r«i7 CP 17 2110 J1 t.CTTP TAB Jap with T4B control. rt POP Ai P..tor* th* ri«g». C9 RET Return. BD7R0C CTTP_C0»!4 LB 4,(IX.0C) 4 la collUB nuabar of print poaltlcn 
X IK 4 mr* ARB n 
C606 ADD 4,06 4col nua of nart fl*ld. 
N cr t 
) • " JR c.crrr SPACE Juap If COIUM nuab*r In rang*. 
71 LB 4,1 laoi JR err? SPACES UB* tab paat *nd of current lln*. 61 CTTP_TAB LB I.C 66 LB L,1 KLi- T41 paraaeter. 1600 LB B,00 BEi. width of Una. D52 CTTP_L00r SK HL,I« jorc JR K.cnr LOOT 
1» 4BD m, BR >*duc* aodulo lln* length. 7B U A,L 
47 ARB A 1001 JR R2.CTTT SPACRS Juap unlee* coluan aero 1* r*qulr*d 71 LB A.I Tab pa*T .ND of current 11M. LB 1,K Tab put and of currant 11 

AND 
Bzmx C M 3MCB 
2407 
rs 
F1 194 pi «»cat 
FAIT 
C? 
Th* following two *otrr •*w*n reepactleely. Th* USX aod*. 

cr (ixeoc) ji i,em tcr ress if CALL 0CW,P0_3FACR HOP U J* CTTP SPICES POP u at rr »B 

Juap if required oeliun r*a«h* 
Print a apac*. 
Jaap but to ... If flal*b*4. ill ooatrol Jaat dealt with. S*t th* *iga fla«. kat an. 

point* t»:;t_0 and MCB_7 will la UK peg. itro are! «Af pan routine* will haw* ao *ff*ot on'.*** c*ll*4 Iroa a Spectra IH La 

» 
0600 ISO) C5 0607 
rs 
TO:10166 2801 W W ttni 
10 oirtrrr 5»«B EB79 »i 
CI c» 

MCI 0 

P*G»_7 

OK Bloc TO3H K L9 1,00 
JR net l TCM LD >,07 
POSH U 
HT 4,(rues) 
JR L.YNZT HIT LD 1.{MK It) HIS PI at * LB BC.7TTB LB ( U S M),4 
CCT (C).4 
POP 4P 
POP BC 
XST 

BI - raqulrad w 1 AiMb*r. .'uap forward. 
Bt* r*t)ulr*d pad. itaabwr. 

Juap If Dot In 1M aod.. li- nrnct pad* flaca. 

BC i - port ne r*qd to ohand* pi|i. Signal r*qjlr*d SAW pad*. Actually Chanr* pa«a. 

Rat urn 
Th* fellowlnd thrw* aubroutloo* rwqulr* that Initially XL point* to * byt* on th* *cr**n, and will aacb adjuat tha walua of UL in a dlffamt way. Tt* flrat will point KL to tb. pli.l Laa.dlat.ly balow th* «lw*n cn*| th* *.cond will point KL down on* lln* (l* down .l(Dt pl»l*)i and tha thin will find lb* adlrwa* of tha corraapoidlnd attrltuta byt*. oac UK 
7C •607 
CO 
TB C670 6r 

WW 1 IK R LB 4,1 07 
XET »Z LB *,L 43D *,J0 LD L.4 

U«u* within a charactvr aquar*. 

llvturn if thl* 1* *o. 

4**ua* croaalnd *cr**n third*. 
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UM 
DS TC awe 
«T 

TD C620 
TR 
DO TC 06M « 

TC If IP 
»><*. 
r«M C*1d 
1* ST « 

KIT C LS 1,1 SSI 00 IX l.A :-ET 
CK B19( 
IX A.L 
ACS 1.20 
LB L.A R*T K 
LB 1,1 
ADD I .M 
LB H,1 Mtr 
OG SUJ 
LS 1,1 nu HU A*B 06 c* *o 
U I «JJ 
LD R.A nrr 

Rttiun if this la 

U;u*t for vtthln « r m third. M«n, 

4HW VlthlB K»*n itird, Irtuil If tbll la *o. 

Adjust for crossing KIMI third. Uut, 

Itoliti *cr*aa third owhr, 
Carry fl*4i« tcmn nuabar. 
Mil' Ulrltuti bjrt* *ddr**a, KftUB. 

Th* r*p*ind*r ot th* pro«r*a* in this artlc 1* are co«c*rn*d *xclu*lveljr with WIKW chnmii. Th* following subroutine all) mora tb* print poaltlon to lb* start of lb* (Aei)th line ot th* nimti window. 

n w r LIB A BMFH m'.tocoo 
SBT70I 
sa.li? DS6615 AT 
2SM 
47 
CS?**1 LIXK.LOOP ion CWAB) LI*I_f03»B SUCKS'* DDCB01W ce oWitoo 
E» 

CDC ML' cp (11** Hxis*r) 
JP HC.IWF.MKVT * 
LD I, IX. « XCOOtDJ.OO LD (IX.M-TCOCM).A LD l.CIJ MCWllo LD *,(IX«*~HC«)hl 
A*S I 
J* {.Lin FOUXD LD 1,4 CALL 01ft, con a 
WTT LIM_LCOP~ 
CALL 159A,3T1»* 1XB 
sir T.(u*w FUSS) in A.dxWpucsJ KT I LD |IM FIX),00 
*K 

C1 ra error If 1 la* nanb*r too blf. K***t X CMrdlMU, i**icn n*w j coordinate. 
KLi. aidree* of top l*ft hud corner. 
Juap If 1 1M L*ro r*qulr*d, E:- 114* nu*b*r r*qulr*d. KL I* i4dl«H of n*xt 11a*. 
EL|. *d'Ir**e of required 11M. 3tor* this *ddr*o* am prist poolticn. Siful *IH11u • . nat required*. 
Bttsrn If IhL* i> • "Jul* itaml. «***t print poaltlon within chr *qr. Petqrn. 

Tbo OHt NtTHtlM -111 d w cm* UM of i window, |lt» that 1 CMtilhi tM attribute S7te Witt which to dHf| IM1 *L cent*in* th* sddre** or tb* lln* within the kimi end that BC coolalae tn* width of 1M lln* is tqum, 1*** w . 
OK >1DE 

CI PUSS BC Stack l*ncth or lis*, laaa on*. 
r> MS* XL Stack sddr*** of Ilia. 
r> R-SH AF Stack *ttrltmt* urt*. 
COALLL CALL iu;,irnt AS» Hi. addra** of sttrlbut* Una. 
N POP AF AI. sttrlbut* tijrt*. 
u LD B,i 
5* LD I,L 
U IK DC DBI pt* to **oond sttrlbut* bjrta. 
T7 LD (ML),A Stor* flr*t sttrlbut* lyta. 
15P0 U B Stor* rssalninc attrlbat* VtM. 
tl POP la KLI- addr*** of 1 in*. 
CI POT BC PC 1- laafth of lis*. 1*** cna. 
i*oe LD A.08 A1* nuab*T of row* p*r Una. 
d̂ LD D,* 

LD T.L 
U IK DIE XSi point* to **o<nd trt* in lln*. 
B CWl.LOOP TCSH ML Stack *ddr**a at lrt trt* is row. 

FTSR DC Stack lUraaa of Ird bpt* In row. 
rt JUS* BC Stack l*>uth ot Una, .aaa on*. 

LD I«L).00 l*a*t first bj-t*. 
OBO LDI* P***t rasiUliil bjrlss. 
Cl POP *c BCi. lnwth at lln* l**s CM. 
DL POP D« addraca of ?nd bpt* In row. 
B1 POP SL KL I - *ddr**a of 1st iqrt* is row. 
« res* AF Stsck loop oenntor. 
CDKTPI CALL (1K.DCWX 1 MLI* sddx of I at byt* in o*rt rear. 
n PDF AF in loo* aaatn. 
id t*C D Die s4dr of 2nd bgrt* in n*rt rev. 
)D DSC A 
7019 J* K2.CLWL LOOP B*p**t for all *1<M row*. 
C9 PC Man, 

This fry short subroutlos will f*tch th* width of tb* Current window, s*asux*4 la aquraa, Into tn* C r*#lst*r. 
CMC Wot DM ROD GWjflWl LD c.dx.v vim) Cl. width of window, in ohanct*rs BIT d,(IX*V FUSS) 

C» m £ ••tin with •***!• window*. CMHC LS C,(IX<W VI37H ») Cl. width of window, in aquarwa. 
W «rr 

K ir.'iS x Staak sis* of window. 
9 I1SH KL. Stack fla<». onioo IS K.0016 BCi. lnwth of "Past" rhan info Mock LD II,<W 31|nal **o buffar*, pnwaalî  •Fast* chsnrtal. 
tc I*C L J0I1 J* R.OIVI CRUTT Jusp with 'Fast* chann*l*. 1600 LD S.OO D*|. window width, in *quar*«. a LS *,S D*|. window width, in *quar*«. 
it LS L.I MLi* window width, la aquar**. 
n ADO KL.KL MLi* window width, la aquar**. 
?> ADD KL.RL ADD KL.KL KLI. window width la pl»la. 
» nx KLI. window width la pl»la. 
TC LS A,I At. character width la pliela. 
» nx At. character width la pliela. 
V LD E.A tKiw ctanrtar vidth in plivls. 'trr LD A,FF A I. -1. 
V OPW«_LOOP IPC A 
tztl 3PC RL,» 50F* Jt K.OPW* LOOP At. width of window, in clanctan. 
» BX a LS L.A 
» H I L11. width of window, in character*. V LD K.A width of window, la charactar*. 211*00 LS (L .001C KLi- length of •Slow' cbaml Info block, *icludln* buffer. t» Ad 

ADD KL,UK 
LS >,* 

KLI. total I*nfth of ehan Info block. 
AD LD C,L «c>. total Inctfc of chaa Info block. DK1D6Bd IS II,ldSB,D<PTT_2 IIi point* to *aapty buffer oabrt. 
21F1*d OM.cmn LS iL,ivi,vin>cw KLI point* to oat put rabroutin*. 
IICAU LD m,i)Cd.«»wr J DKi point* to input error rout ID*. 
5»T u> A.vr AI* naa* of this channel. 
CS6D10 CALL B06D.0PB Open th* cbaanal. *1 FOP KL KLt- flâ a. 
SI POP DT D*T. at a* of window. 
CL POP BC BCi« coordinate* of window. 
F1 POP AF At. attribute bjrt* for window. 
TOTTLD LS (IX*UATT*),A Stor* attrl buta byte. 
AF ICS A Af 00 
C*ID KK L 
IF KRA 
C*IT KB 1 
IF **A 
1F N I 
IF MA Conotnact f .at* byte. a>TT0* LS jib" FLACSl.A Stor* th*o* Tlx*. 
DO? WIS LD ̂IXria yiSTl).! 

LD (IX^A'SEAM),* 
5tor* window width. 

MRIOR 
LD ̂IXria yiSTl).! 
LD (IX^A'SEAM),* Stor* vindow halfbt. 

T* LB A. I Ai. p coordlnat* ot window. A*S 99 P640 0* AO 
DOTT1J LS (IXa«_RCn)hi,A Stor* high part, of addr**a of top left hand corner sf window. 
TS LS A.) At. r coordlnst* of window. 
OF MCA 
or MCA 
OF MCA 

To op*n * CIwamI and alluh It to t etr**a. Thie sabroutlns vlll opon *lth*r * 
•PHI" or • "Slav* window lUMll, Th* r**i*t*r* u l b* *s*lsn*d on OBtrr ** follow*! 
Por both tjrp** of CMIHII 

Th* alrw lutei to which lb* channel I* to ba attached. Th* attribute bjrt* us*d Initially bp th* window. Th* maber of 11m t>*tw*en tn* top of th* window and th* top of th* *cr*a Th* nuab*r of *quare* b*tw**n th. l*ft of th* window end tn* left of th* a Th* balcht of tb* window, la (tuna. Th* width of til* window, ID *quar**, 
00 If th* *eroK 1* dl**bl*4l FT If th* scroll psus* Is «abl*d. 
00 for * *Psst" window] PT for s 'Blow* window. 

for SLCV window* or..7! 
PC' Addr*** of norsAl cn*r»clwr **t, slnu 1COh. 
[K* Addnis of crsphlcs c«*rsct*r **t (b*(lsnln( St CI I' Th* width of th*** ilstMlan, In pl»ls. H). 

cm VIKKW IXC K1J ma tp IMP ic !t«k sttritot* srt*. 3Uck coordinate* of window. 

Th* following **bro«tin* prints s nswlin* tend *d4* of tb* n*rt lln* dowe. 
I* it SOW** th* prist positton to th* left 

CBCJK ECCIOÎ  
CD D07KC 
JC 
XBCT CI11P1 OtCKKf 
D0J5U 
2009 
BD71DP 
BB7715 
) m •jm » 
W> 

KM 
SI 
DOTTLI 
DDCtOt̂  
?«16 
DBTJTC 
D9 
SDTVJS 
DDTDW wrrsia DOT? 19 
»T111 
W70L» 

3CBCLL F4CSX 

OC B2BB CALL ecMomx 1 ITT I.IU-K FLAGS) 
*«F I LD A,(IMI TCOCftD) IPC A CP (u«w Hccrr) JP K.llil.LllIt A 
ITT NJT») J» I,9C*0Ll nc ; acaotu) P2.3CJI0L1 LD A,(IX4« KUGJT) LD (lItW_SO«OLLS).A LD A,TP IP A,(PI) 
M A 
J* C,SCROLL PADS! 

AMD n c* C 
« (»* * M Dls.A 

JP CLS VliDOV LD (IJUV wum »).I 
BX 
LD (IX*W Wim).L LD (IrfCK LD <IIW~CIUM)lo,I LD (:i.«"cBAR3)hl,D LD (IX*W~UDC)lo,C LD (!!•« nE)hl,» 

Print a slnfl* Mwlln* OM*. 
H*tum If nsliw (ln«lt h*l(ht. At* curr*nt j coordlnst*. Ai- n*w 1 codrdlnst*. 
JuAp If In rv|« to sow* prist po*. 
Juap if scroll dlssblsd. s*cr*a*ct scroll count. Juap *nl**a scroll psas* r*̂ utr*d, 
P*-lnltl*ll«* scroll count. 
Scan part of th* k*pboard. 
t»vj. until SPACI pr*s**d. 

St or* low part of sddr*** of top left hand corn*r of window. 
JUMP with Tsst' window*. St or* window width. In *quar«*. 
Stor* window width. In clwttrs. 3tor* character width, in fit.la. 
Stor* sd4r*>* of Ilanctar **t -lOOn. 
Stor* *ddr of cnihlea chr **t. 

Control do** not r*tura lewll.tely froa th* abor* rout In*, but oontlmws into th* s*lt nbroatlca. whoa* purpo** It Is to cl*«r s window and Mow* th* print position to th* top loft band ccrntr. :t is ths *qui*al*at to CLS. 

AF CLS VIIDCM ciinr CtoiK 
1«M CCV.1D0C •OdiCF cis»_cc«r 
DBTFA 
DDJ4IXH Ct7l»i 0D 
« CLSW LOOP 
0600 r> 
CITDDI 71 CI 
ion 
C}TC»L 

OU KfM A CALL >1*1,Llll A CALL seob.crr VTVTK j* J.CLSW c<m LD i Tl.'a LOIJ.OO LS >.(»~U KUlfT) LD »,(IÎ ~ATnt) LD (II*« SCROLLS) ,01 CALL DITI.P̂ t T 
DSC C 

tosh pc LS 1,00 resn AT CALL )1H,CUT_Ltn POP AF WP BC 
V I I CLSW LOOP 
JP >i«c.pi;i o 

Al. oo. now* print poa to lop l*ft tanar, 
C(* width of window, in *̂ uar*s. Juap with *Fa#t" window*. Cl*ar buffer, abudoaliu cont*nt*. 
PI* h*lcht of window. In *quar*«, Al. sttrlbut* tvt*. R***t acrol1 count. ••** HAJ* w 7 la taaa *<r 1 in u**. Cl. width of window. Loaa cna. 
Kia Width of window, 1M* CD*. 
Cl**r n*rt lln* of window. 

Cl*ar wbol* window. 
H**tor* Mia pad* aan. 

CHANNELS 

o 
z 

2 
2 < 
CL 
O o oc 
CL 
2 

O 
iii Q . 
0 0 

The Windows program will continue next month. 
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5 
70 

John Wase presents 
more useful routines for 
Opus Disc Drive 
owners. 

Originally conceived as a 
serious computer, the Spectrum's 
outstanding success as a games 
machine has perhaps tended to 
obscure the very large number 
of people using it for serious 
purposes such as word 
processing. For the forgotten 
millions, here is an excellent 
utility, submitted by J. P. Riches of 
Warwick. 

Like most Spectrum owners, I 
save my text to disc frequently. 
Thus I usually split a scientific 
paper Into three or four files 
(numbered 1, 2, 3 and 4) with a 
further a, b, c, or d to Identity the 
various versions. Indeed, this sort 
of system is implicit in the 
Tasword 3 manual (TEXT1, TEXT2, 
TEXT3). It is therefore a particular 
|oy to have received a program 
which will erase all these files If 
you type in TEXT. 

Directory 
The program (Figure 1) first 
erases the file "directory" on disc 
1 (line 115). A subtle touch in this 
line is the use of the original 
microdrive syntax (ERASE 

"m'lU'directory") rather than the 
shortened opus version (ERASE 
^directory") as the former returns 
no error message if the file does 
not exist. A new file named 
"directory" is then opened and 
the disc catalogue is read into 
it. This ensures that the original 
catalogue file is not disturbed, 
and that the program can be 
used on twin-disc systems. 

Main menu 
Immediately after this, the main 
menu options are shown (lines 
150-200), the principal command 
being to kill text files. In addition 
you can re-boot the disc (this 
gives the standard "run" 
program which one assumes 
has a program menu), 
CATalogue the disc if you've 
forgotten which files to kill, or, 
last, reset the machine. 

Erase, erase . . . 
The Textkill option then asks for a 
name of 10 letters or less, the 
number of letters selected being 
assigned to the variable "end". Tt 

then reads in each entry from 
the directory file in turn. The 
crunch line is 5140: this 
compares the strings (to "end") 
and if they agree, erases the 
appropriate file, continuing In a 
loop until the end of the 
directory is reached. 

Twins 
For users of twin discs, insert 
extra lines between 10 and 1000 
to input a drive number and 
assign it to "d". Assuming that 
the program is on disc T, insert 
"d" instead of the disc number 
in lines 122 5140. 

And finally . . . 
Don't forget to save the final, 
correct version with a star 
preceding the name; just 
prevents one losing the lot . . . 

Opus Assembler 
conversion 
The next suite of programs is 
from Ian Craig of Dundee. His 
listings will convert Hi-Soft's 

Figure 1 • 
1 REM PROGRAM TEXTKILL 
2 REM J.P.RICHES, 1986 
10 CLEAR It 

lOO PAPER O: INK 7t BORDER Ot C 
LS 
H O PRINT PAPER 1; AT 0,0;" OPUS 
DISCOVERY t TEXT KILLER. " 
115 ERASE 1 f "directory" 
121 OPEN »4; 1;"directory" 
122 CAT *4j1 
123 CLOSE #4 
150 PRINT AT 8,3s PAPER 2}"MENU 

« 

155 PRINT AT ll,3t"l. Kill text 
files." 
160 PRINT AT 13,3;"2. Re-boot d 

isc." 
163 PRINT AT 15,3|"3. Directory 
disc." 
165 PRINT AT 17,3)"4. Return to 
basic." 
170 INPUT "COMMAND >"; LINE T» 
180 IF T*-"l" THEN GO SUB 5000 
185 IF T«="2" THEN LOAD *"m")lt 

"run" 
187 IF T»-"3" THEN CLS : PRINT 

PAPER 2|"DIRECTORY"; CAT 1: GO S 
UB 5510 
190 IF T»="4" THEN RANDOMIZE US 

R O 
200 RUN 

5000 CLS 
5005 PRINT AT 2,0; PAPER 2;"What 
characters"! PAPER Oj" do the t 

ext": PRINT tt"*iles begin with 
? " 

5006 PRINT ,,,,"You may enter be 
tween 1 and 10"i PRINT ,,"charac 
ters - or enter ""MENU"" to" 
5007 PRINT ,,"return to the menu 
page." 

5008 INPUT "CODE >"; LINE A* 
5009 IF LEN A«=0 OR LEN A»>10 TH 
EN GO TO 5000 
5010 IF A«="MENU" OR A*="menu" T 
HEN RETURN 
5020 CLS 
5030 LET end=LEN A* 
5105 LET total=0 
5107 PRINT PAPER lj"ERASURE REP0 
RT" 
5108 PRINT 

5110 OPEN «4;1|"directory"IN 
5115 PRINT «4; 
5120 IF USR 432-0 THEN CLOSE #4: 
GO TO 5500 

5130 INPUT #4;n» 
5135 IF ni»*" THEN GO TO 5150 
5136 IF LEN n*<(end) THEN GO TO 
5150 
5140 IF n*tl TO end>=A*<l TO end 
> THEN PRINT n»i LET total=total 
+ 1: ERASE "(•"; 1 ;n* 
5150 60 TO 5115 
5500 PRINT ,,,,total;" files era 
sed. " 
5510 PRINT AT 21,0; PAPER 2;" PI 
ease press enter to continue " 
5520 IF INKEY*="" THEN GO TO 552 
0 
5530 RETURN 
9996 REM BACKUP PROGRAM TO DISC. 
9997 STOP 
9990 SAVE »"m";1;"TEXTKILL" LINE 
t 

9999 RUN 
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GENS3 to run on a disc-based 
system. Unfortunately, for fairly 
obvious reasons, I couldn't test 
this one, as I have not got 
GENS3; nor, for that matter, a 
GP100A printer at home where 
this column Is put together, but I 
thought it was so obviously 
useful that I have included it. 

BASIC saver and loader 
In the BASIC listing (Figure 2) line 
5 allows a restart once you have 
dropped into BASIC (see line 
100). Line 60 enters GENS and 
assigns the value ot f to the 
result to indicate if a LOAD, SAVE 
or ERROR was requested. The 
auto-start line is line 10. 

Assembly listing 
The main explanations are 
included in the listing (Figure 3). 
Just one or two small points 
remain. In the first place, the 
code looks disjointed, but this is 
partly due to having to fit it into 
the same space as the 

Figure 2: BASIC saver and loader 
for GIN 3 Assembler conversion 

li> f^INT AT 5,0,"GENS3 OPUS DISC VERSION 

70 
SO 

10k3 

INPUT "RESTART ADDR? LET F=USR ft GO TO 65 
HI-SOFT 1985''86" 

20 INPUT "Lo*d »t what address ">» 
30 CLEAR * - l 
50 LOAD *I;"*er,53d"C0DE <PEEK 23730+256*PEEK 23731 + 1) 
60 LET f«USR <PEEK 23730+256*PEEK 23731+1) 
65 IF f=l THEN GO TO 200 

IF f ' 2 THEN GO TO 300 
IF f - 9 THEM GO TO 40O 
IF f>20 THEN STOP 

200 REM PUT 
210 SAVE * 1;b»<2 TO >C0t>E « ,b 
215 CLEAR 
220 LET f-USft t PEEK 23670+256*PEEK 23671) 
230 GO /TO 65 
300 REM GET 
305 PRINT ' " U s i n 9 : - " , b * < 3 TO > 
308 IF b«<3 TO 5)«"CAT" THEN CLS CAT 1i PRINT £0;"Ana Key to Return"' PAUSE 0 

LET F=USR (< PEEK 23670+256*PEEK 23671>-1857)= GO TO 65 
310 OPEN £ 4 , 1 , b * ( 2 TO ) 
320 PRINT 14, • LET l=*USR 432-7 
325 IF L>65535 THEN CLOSE £4 GO TO 400 
330 POKE 23725/INT <U256> POKE 23728 , I -256* INT < l ' 2 5 6 > 
:<40 CLOSE £4 
350 LOAD * l / b * t 2 TO >C0DE A 
355 CLEAR 
->60 LET f-USR (. PEEK 23670+256JPEEK 23671) 
370 GO TO 65 
400 REM ERROR 
410 PRINT "Error or sot.iethir.9H" 
420 LET t~«USR t PEEK 23670+256*PEEK 23671) 
430 GO TO 65 

Figure 3 

10 >ROUTINE TO REFLACE 
20 ,HDRV CALLS IN GENS3 10I6 
30 JSET FOR GEHS LOADED 1020 NHMtB* LD HL/< VARS > 
40 jAT 5OO00 1025 LD BC, 13 
50 ;THIS IS PUT FILE 1O30 CALL MR00I1 
60 ,SAVED AS A CODE BLOCK 10-40 INC HL 
70 (STARTING AT A LGTH 6 1050 LD A/£42 
SO ,&* HOLDS DRIVE NO AND 1060 LD < HL >, A 
50 ;FILE <AME 1070 INC HL 

luO /INDEX TABLE AT APPROX 1080 LD BC/10 
110 ,£E6O0 WHEN HONS AT 1050 LD <HL>/C 
120 /50000 HAS TO BE ALTERED 1100 INC HL 
130 1110 LD <HL)/B 
140 ERRSP EOU £5C3A 1120 I IC HL 
150 VARS EGU £SC4B 1130 LD DE< 7S56;* * * * * 
160 RECLH EOU £1?E3 1140 LD B/10 
170 DIFF EOU £ 19DD 1142 TEST LD Azt DE);TEST FOR ENDLINE 
160 MROOM EOU £1655 1144 CP £0D 
150 PRT2 EOU £CACE 1146 JR Z-SPACE 
20*3 EL I HE EOU 23641 1148 LD < HL A 
210 SEED EQU 23670 1150 INC HL 
220 1152 INC DE 
230 1154 DJNZ TEST 
240 ORG 52187 1156 RET 
250 1153 SPACE LD A,32/SPACE 
260 1160 SP1 LD ( HL >/ A 
270 1162 INC HL 
280 PUT PUSH DE 1164 DJNZ SP1 
250 PUSH HL 1166 RET 
795 CALL MAMEB*-50000 1170 
800 LD A,£62 1310 
810 POP « e 1320 
020 CALL INSRT-50000 1330 
?22 1340 
824 1350 
826 1360 
823 1370 /THIS IS "GET" FILE 
830 CONT LD A,£61 1330 ,FOR GEHS AT 50000 
840 POP DE 135* IT COHSITS OF 2 PARTS 
850 CALL INSRT-5O0O0,***4* 1400 -EXIT FROM PART 1 
860 

CALL INSRT-5O0O0,***4* 
1410 ,WITH BC= LOAD' SAVE'1 ERFOR 

370 LD BC,61;WILL HOLD GENS START ONCE I N I T . « * t 1420 iVARIABLES ARE 
872 EXX 1430 /OPCODE START ,SEED=RET ADDRESS 
874 LD BC, 1 1440 ,B*=NAME 
876 EXX 1450 
878 EXIT1 L£> HL, SEED 1460 
880 LD ( HL )/C 1470 
850 INC HL 14S0 
500 LD <HL),B 1450 
910 EXIT LD SP.C391 1500 
920 EXX 1510 
930 FOP DE I520 
940 1530 ORG 52653 
550 PUSH BC 1540 
560 EXX 1550 
570 JP 3 6 2 ; * * t * 1560 GET NOP 

1000 1562 NOP 
1010 iSUBROUTINES NAME INTO fc* 1564 NOP 
1012 1570 CALL HANEBS-50000itttt 
1014 ORG 52309 1580 LD DE,<7916)>**<* 

1590 LD HL,<54 

o o 

o o 
CO 
5 
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1600 HHb A 2380 IMC HL 
1610 sec HL,DE 2390 LD <HL;,D 
1620 JP NZ , REN-50000; ** ** 2400 INC HL 
1638 NOTREM LD A, £61 2410 LD < HL >,A 
1640 LD DE-(7916>;STRT ADDR***** 2420 RET 

< HL >,A 

1650 CALL INSRT-50000; LET A«STRT ADDR 2430 
RET 

1652 L£> BC,RET1-50000,***** 2440 1660 OUT EXX 2450 ;C0ME HERE OH ERROR 
1670 LD BC/2 2460 
1630 EXX 2470 ERREXT EXX 
lb 90 2480 LD 8C.9 1700 JP EXIT1-50000;****** 2490 EXX 

8C.9 
1710 2500 LD BC,61i***** 1720 2510 JP EXIT1-50000;***** 1730 
1740 2520 1730 
1740 

ORG 52557 2530 ,ALTER VECTOR TABLE FOR 1750 ORG 52557 2540 ,MEW ADDRESSES 1760 2550 1770 2560 1780 
1790 REM LD A, £61 

2570 
2580 

ORG £E5FD 
1800 LD DE,<54);FIN ADDR **** 2590 DEFW £088E 
1810 CALL INSRT-50000»fl >STRT RDDR **** 2600 DEFU £0894 
1020 MOP 2610 

DEFU £0894 

1822 HOP 2620 ORG £E605 
1624 MOP 2630 

ORG 
1830 LD BC , RET2-50O0O> **** 2640 DEFW £089D 
1840 JP OUT-5O000'***** 265® 

DEFW 

1842 2660 ORG ££623 
1850 2670 
1860 RET1 CALL 381;STR RET TO BASIC;**** 2680 DEFW £08?A 
1870 LD DE,<23728> 2690 

£08?A 

1680 LD HL,<7916>; **** 2700 ORG £E627 
1830 ADD HL-DE 2710 

ORG 

1900 MOP 2720 DEFW £0SAC 
1910 LD <34>,HL.ADJUST END TXT POINTER;**** 2730 DEFW £0883 1320 JP £CSAD-50O00;***t 2740 

DEFW 

1330 ,A=C0DE START,SEED«RSTART 2750 ORG £E641 
1940 2760 
1942 2770 DEFW £07A6 
1944 ORG 51913 2780 DEFW £07AC 
1946 2781 DEFW £077F 
1950 RET2 CALL 381,STORE BASIC POINTER,**** 2782 DEFW £0782 
1960 LD HL,(54 OLD FIMISH TXT,**** 2783 DEFW £07SC 
1970 LD DE,(23728> 2784 DEFW £0790 
1980 AND A 2785 DEFW £0793 
1990 ADC HL,DE 2790 
2000 JP C,ERREXT-50000; **** 2800 ORG £E675 
2010 HOP 2810 

ORG £E675 

2020 LD < 54 >, HL, **** 2820 DEFW £0A49 
2O30 
2040 

LD 
LD 

ML,££229-500001 GENS EDITOR WORKSPACE**** 
A,£4E>N FOR RE-NUMBER 

2830 
2840 

DEFW 
DEFW 

£0A4C 
£0A6E 2050 LD (HL),A 2850 

DEFW 
DEFW 

£0A4C 
£0A6E 

2060 LD e,4 2860 ORG £E67D 2070 LD A, 1 2870 
ORG £E67D 

2080 
L00P2 

LD C,0 2880 DEFW £0A82 
2090 L00P2 IHC HL 2890 DEFW £OA01 
2100 LD < HL ), A 2900 DEFW £OA04 
2110 INC HL 2910 DEFW £09 IB 
2120 LD <HL->,C 2920 DEFW £OAOA 
2130 DJNZ L00P2 2930 DEFW £0A61 
2140 LD IX/ ££234-50000>SET FOP RE-NUMBER**** 2940 
2150 LD ( IX+0>,C 2950 ORG ££688 
2160 JP £C3C1-50000;***» 2960 
2170 2970 DEFW £0A65 
2180 2980 DEFW £0A68 
2190 2990 DEFW £0A74 
2200 ;INSERT A NUMERIC VAR 30O0 DEFW £OH77 
2210 3010 DEFW £0A7A 
2220 3O20 
2230 ORG 52602 3021 
. . ,DE TO HOLD NUMBER 3022 
2250 ;AND A TO HOLD VHP NAME 3023 , THE FOLLOWIHG ftRE 
2260 1HSRT LD HL,< VflRS) 3024 ;ADDITTIOMAL VECTORS 
2270 LD 60,6,LGTH OF HUM VAR 3025 ,WHICH WILL ADD TO THE 
2275 PUSH DE 3026 ;LENGTH OF GENS 3 
2280 CALL MROOM 3027 JHEU LENGTH IS 10046 
2285 POP DE 3028 
2290 INC HL 3030 ORG £EA7F 
2300 LD <HL>.A 3040 
2310 X0R A 3190 DEFW £OA0D 
2320 INC HL 3200 DEFW £0A1O 
2330 LD <HL>,A 3210 PEFW £0ftl7 
2340 INC HL 3220 DEFW £0A1C 
2350 LD <HL>,H 3230 DEFW £OH1F 
2360 INC HL 3240 
2370 LD <HL>,E 3250 DEFW £0000 o o 

o o 
a 
72 

microdrive routines. For this 
reason the NOP's, too, must 
remain. 

Getting going 
First, type in the BASIC listing. 
SAVE it to disc with an auto-start 
at line 10. Next, do CLEAR 25999 
and load GENS code at 26000; 
reload the GENS code at 50000 
as well. Now do a cold start at 
26000 and enter the assembly 

listing (Figure 3). Once this is 
complete and checked, do an 
assembly to generate the Opus 
version of the code from 50000 
onwards. Finally, SAVE this as 
"gens3d"CODE, 50000, 10046. 
This, then, completes the 
conversion. 

Dump 
And, for good measure, here Is 
lan's assembler listing of a COPY 

routine for the Seikosha GP100A 
printer (Figure 4). Printer dump 
routines operating through the 
Opus port are always welcome, 
but please note my comments 
at the bottom of the column. 

Finally 
Just one gripe. If you send in an 
assembly listing, please, oh 
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LLLlA 
Figure 4 

iCOPY ROUTINE FOR A 520 PUSH BC 
20 >SHEISKOWA GP100ft PRINTER 530 COLL NEXT 
30 , WHEN USED WITH DISCOVERY 531 RES 7, A 
40 ;1 DISC INTERFACE 532 LD B,5 
50 / 534 R0T2 RRCft 
60 ) I.CRAIG JUN 1936 536 DJNZ R0T2 
70 537 SET 7, A 
80 > AN OPENt 3/ "B" MUST 533 RST £10 
90 ; HAVE BEEN DONE IN BASIC 540 POP BC 
100 ;TO SET UP THE CHANNELL 550 POP DE 
110 560 INC C 
120 570 JR NZ,C0NT2 
130 ORG 23296 580 LD A,£0F;BACK TO ALPHA MODE 
140 

START LD A,3;STRM 3 
590 RST £10 

150 START LD A,3;STRM 3 600 LD A, £0D 
160 CALL £1727; GET STRM F'ftRAM 610 RST £10 
170 LD A; B 620 RET /BACK TO BASIC 
180 OR C 630 

/BACK TO BASIC 

190 CP £10 640 
200 JP Z,£1725 650 
210 LD ft,3 660 SUBR LD E,7;D0TS'LINE 
220 CALL £1601 670 NEXT PUSH BC 
230 675 LD ft, £C0;196 LIMIT 
240 CALL TAB iSPACE 680 CALL £22RCJFIND BIT 
250 LD D, 27;27*7=190 690 
260 700 LD B,A;BIT NO. 
270 LD BC,£C000 /STRT AT 192,0 TOP LEFT 710 INC 8,ROTATE TO BIT 0 
280 CONT PUSH DE 720 LD A,< HL );GET BYTE 
290 PUSH BC 730 ROT RLCA 
300 CALL SUBR;SEND BYTE 740 DJNZ ROT;ROTATE BIT INTO C FLAG 
305 RST £10 750 RR ft;ROT INTO CARRY FLAG 
310 FOP BC 760 RR D;ADD IT IN 
320 FOP DE 770 POP BC 
330 INC C 780 DEC B,NEXT COORD 
34fi JR NZ/CONT;0=END OF LINE 790 DEC E 
350 LD A,B;STEPS OF 7 800 JR NZ,NEXT 
3*0 SUB 7 ;LET B=B-7 810 SCF 
370 820 RR D 
380 LD 8, ft 830 LD A,D;COMPLETED BYTE TO A 
390 840 
4U0 850 PET 
410 y60 TAB PUSH BC 
420 LD A, £0ft 870 LD 8,8 
430 RST £10 880 LD A,£0F>ALPHA 
440 LD A,£0D,START NEXT LINE DOWN 890 RST £10 
450 PST £10 900 TftBl LD A,32 ;SPACE 
455 CALL TAB 910 RST £10 
460 DEC D 920 DJNZ TAB1 
470 JR NZ,CONT;IF NOT 25 PASSES COMPLETE 930 POP BC 
480 

C0NT2 
940 LD A/8 ;GRAPHICS 

490 C0NT2 LD E, 2 ;2BITS LEFT 950 RST £10 
500 LD D,0;8TM BITS 0 960 RET 

£10 

510 PUSH DE 
960 RET 

please do include either hex or 
preferably decimal numbers to 
be poked in, along with the 
necessary BASIC loading 
program. And do send full 
documentation. To be faced 
with several programs and not 
know what they do Is a pretty 
daunting prospect and very time 
consuming, so full details of the 
programs are essential. 

Thanks to all the readers who 
have sent in Opus programs. 
Especially welcome are short, 
snappy routines which use some 
unique facility of the Opus disc 
— I've not seen much with 
random access yet. So do 
please keep on sending your 
discs in. See you next month. 

Erratum: Discovery Column D e c 
Page 1, Col 2,"disc n a m e s must 
start with # " 
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GET A PIECE OF 
THE ACTION! 
Your chance to win 
Mikrogen's new shoot-
em-up set in the 
mobster ridden streets 
of 1920*s America. 

ikrogen, who recently 
celebrated five years In the 
games software business have 

just released Cop Out. an all 
action shoot-em-up that pits you 
against the Mafia In an 
operation to track down Illegal 
stills during the prohibition era. 

Chosen as the game for 
Mikrogen's National Computer 
Games Championship final held 
at the Savoy In London, Cop Out 
requires deadly accuracy and 
split second timing to uphold 
the law and rid the city of the 
Mafia. 

Cop Out Competition 
My answers are (A, B or C) 

1. 
2. 

3. 

Name 

Address 

a 

O 
O 
74 

Send your entry to Cop Out Competition. ZX Computing Monthly, 
No 1 Golden Square London W1R 3AR 

There are 10 prizes of the 
game to be won and to help 
the first prize winners tot up their 
collossal law enforcing high 
scores they will each receive a 
Mikrogen pocket calculator as 
well. 

Ten runners up will also 
receive a copy of the game. 

Piece of the action 
To get a piece of the Cop Out 
action all you have to do Is 
answer three simple questions 
on the prohibition period. 
1. A Speakeasy was 
a) a loud hailer 
b) a microphone 
c) an illegal drinking den 
2. Bootlegging was 
a) a fashionable dance 
b) making Illegal hootch 
c) embroidered insoles favoured 
by leading gangsters 
3. Spats were 
a) footwear favoured by leading 
gangsters 
b) a slang word for bloodstains 
c) ammunition 

Send your entries to Cop Out 
Competition, ZX Computing 
Monthly. No 1 Golden Square, 
London W1R 3AR 

The competition Is open to all 
ZX readers except employees of 
Argus Specialist Publications, 
Chase Web and Mikrogen. 

The editor's decision is final 
and no correspondence can be 
entered Inta Please remember 
to write your answers on the 
back of the envelope. The 
closing date Is February 10th. 

H 

W > 

ZX Computing Monthly • January 1987 
73 



THE COQR. of 

To battle! Alan Davis 
puts the last sliver o! 
warlike code in place. 

Ithough there's been much 
rumbling of thunder during the 
last couple of months, there's 
been little in the way of real 
action. The breaking of the storm 
is long overdue — so let's get 
straight down to business. 

To get yourself a "finished" 
version of "War of the Shires" 
(finished, that is, as far as my 
own development of it is 
concerned) all you need to do 
is load in the BASIC program 
from last month's article and 
then add the program lines I've 
given here (Listing 1). There's no 
need to include the REM 
statements of course (since the 
program will run faster without 
them); their purpose is purely to 
help you to relate the new 
material to the stuff you have 
already. Notice that the new line 
110 replaces the old one — 
which was In any case only a 
RETURN instruction. Once the 
typing is finished, save 
everything to tape just as you 
did last month when making 
your "temporary" version: SAVE 
"SHIRES" LINE 8000, with the map 

•r 
/ 



the c o q r of the stetRes 
array, machine code, and udg 
bytes patched on at the end of 
the tape in the correct order. 

If you take a look at Listing 1, 
you'll see that the main 
additions comprise the 
following: 
(a) computer controlled 
movement of the enemy armies; 
(b) a battle routine; 
(c) an extension to the "explore 
location" routine; 
(d) an extra batch of command 
options. 

Apart from a few other lines 
Interspersed through the 
program for general "tidying-up" 
and "housekeeping" purposes, 
that's all there is to it. In play, of 
course, you'll find that the Shires 
are now somewhat less peaceful 
than they used to be... 

Carnage 
To see the most Immediately 
obvious difference, load in the 
game, select the "View Map" 
option for Roland, and press key 
"1" to enter ARMIES mode. You 
can then, if you wish, sit back 
and watch the Invasion taking 
place as the forces of Darkness 
move out from the west. Because 
the game runs in real-time, the 
enemy armies move relentlessly 
even when you're doing nothing 
— and the map Is continually 
updated as you watch, with 
news of battles flashed up on 
the screen as they occur. You 
can observe the carnage for as 
long as you like, unless the 
character you're controlling is 
attacked; if this occurs, the 
program jumps out of ARMIES 
mode to give you full details of 
the battle. 

It's worth bearing in mind that 
the presence of an army symbol 
on the map can mean that 
either one army, or several, are 
currently at that location; this 
means that if a particular army 
moves between two already 
heavily occupied locations, you 
won't actually see any change 
on the map. 

The other important difference 
concerns what happens when 
you instruct your current 
character to explore keeps or 
villages. Provided the leader of 
the corresponding Shire has 
been recruited to the cause, the 
local populace will assist with 
provisions and extra men-at-arms 
(unless you have an army which 
Is already so large that it clearly 
needs no help...). A particular 
keep or village will render this 
service once, and only once, 
because their resources are 
limited — but each Shire leader 
can accumulate stocks of 

rovislons and carry them with 
im for later distribution to the 

men as required. 

Sample screens from the battle torn War of the Shires. 

44444444444444444444444444444444 
44 Roland or Greenways 44 
44444444444444444444444444444444 

Roland stands in a pine rorest 
in the Shire or Har Land. He 
connands 1248 n e n - a t - a m s who 
are in excellent spirits, fit 
present they are in good fettle. 
Roland is confronted by 1210 
warriors or Darkness, preparing 
to do battle. 

OPTIONS 

l: Change character 
2: View nap or Hove 
3: Explore the pine rorest 
4: Attack! 
7: Distribute provisions 

< Any other key for rresh news > 

$4444444444444444444444444444444 
44 The Battle or hariand 44 

The clash or steel upon steel 
rings through the shire or 
Har land. 

In*the Battle or Hariand, Roland 
and his 1213 nen rought bravely 
against an a m y 1168 strong. 

Roland slew 263 or the eneny, 
and lost 86 nen. 

< A N Y K E Y T O C L E A R > 

P 
hi 

4442,4* 

" A 

_ * 4 4 
4 2i 4 TH.TI. 4 

4* <V4 4 
a i m * 
44 4 

ft ft < 
jrftftft 
:v-& ft ft :-.•'• 

Willian or 

ft ft ft ft ftft * * ftft 

ft2ft * * 

A 

ftftftftft ft 
ftftftlv-ftftftft 

Har land 
Egbert'is engaged in battle! 
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im 
Once play begins, the 

strategy is up to you. Obviously. 
Roland will need to round up as 
many warriors and provisions 
among the freemen of 
Greenways as he can. Before 
setting off to warn the recruits 
the leaders of other Shires. As 
play progresses you'll be able to 
change continuously between 
recruited characters, so as to 
conduct the war in whatever 
way you see fit. 

As for the battles themselves 
— well, not surprisingly the 
outcome of a battle is more 
likely to be in your favour if 
you're defending a keep rather 
than fighting in the open. The 
battles occur only between 
individual armies; the tactics of 
the enemy are to wear down 
their quarry by attacking in 
waves, one army at a time — so 
that even if several enemy 
armies are present, you'll find 
your men engaged with them 
only one at a time. Each battle 
takes its toll on the participants, 
in terms of losses of course but 
also of stamina and possibly 
morale. A heavy loss will lower 
morale, which is bad news — 
though subsequent light losses 
will restore it progressively. 
Stamina can be recovered 
either by rest, or by nourishment. 
The game ends either by victory 
(the fall of the Keep of Darkness) 
or defeat (all Shire ledears 
dead). In case you hadn't 
realised: the Keep of Darkness is 
inaccessible for most of the 
game: you gain access to it via 
the "endgame" (more of which 
later) when the enemy has 
suffered catastrophic losses. 

Customised warfare 
As I promised last month, you 
now have a game which is 
readily playable in its own right, 
though with ample scope for 
you to develop it further. To that 
end, let's take a look at the 
material in Listing 1. starting with 
the additions to the "explore" 
roufine. It's clear that we need 
the program to keep a record of 
those keeps and villages which 
have already supplied food and 
men, and an effective way to do 
this (though not the most 
economical In terms of memory) 
is to have a kind of dummy 
"copy'' of the map. This takes the 
form of the array m$(22.32), in 
which each array element tells 
us something about the goings-
on ot a particular location. 

When this array is 
dimensioned initially, ail its 
elements will of course contain 
CHRS32. If the resources of a 
particular village or keep have 
been exhaused, however (or If 
the people are scattered as a 
result of the demise of their 
leader), we can arrange for the 
appropriate element of m$0 to 
be changed to some other 

value to record that tact. I chose 
CHRS 1 for this job - though 
one could use other values to 
store different kinds of 
information of course. 

Getting down to the details, 
then, we find first of all a check 
in line 1100 to see if the current 
location —co-ordinates (x,y) — 
contains a village or keep. If it 
does, then line 1105 checks to 
see whether the leader of this 
shire is still alive and inserts 
CHRS 1 at mS (y.x) if he isn't -
which, as we'll see, prevents 
recruitment there. Finally, line 
1110 causes villagers to turn up 
with recruits and supplies 
provided that (a) the leader of 
this shire has already been 
recruited; (b) the current 
character's army isn't too big; (c) 
m$ (y.x) isn't CHRS 1; and (d) a 
gang of recruits isn't already 
waiting here. Provided all these 
conditions are satisfied, the 
number of recruits (chosen at 
random between 100 and 255) is 
inserted into m$ (y.x) in the guise 
of the appropriate character 
code, and your character's 
stocks of provisions (stored in 
a(char,9)) increased by 1. 

This little lot immediately 
produces extra options for your 
character of course; if you'd like 
to glance at the additions to the 
"character description and 
options" section, you'll see that 
lines 545 and 546 deal with 
these. And while we're on the 
subject, notice that It the option 
to recruit reinforcements Is taken, 
then m$(y,x) is set at CHRS 1 to 
prevent further recruitment (line 
565). 

The rest of the "explore" 
routines, lines 1200 to 1220, 
concern only the endgame in 
which a tunnel through the 
mountains to the Keep of 
Darkness becomes accessible. 
This simply involves setting the 
variable "tu", creating the 
entrance to the tunnel at the 
location (xtu.ytu) — which varies 
somewhat from one game to 
another — and finally permitting 
movement through the tunnel 
when the appropriate location(s) 
are explored. The existence of 
this tunnel, by the way, explains 
my suggestion in an earlier 
article that you shouldn't modify 
the map in this region. If you'd 
happened to plonk a mountain 
so that it coincided with the 
tunnel entrance, then It would 
make life a shade difficult ... 

The real-time movement of 
enemy armies is dealt with in 
lines 102-125. This routine is 
called repeatedly either 
immediately after one of your 
own commands, or in any case 
about once per second while 
the program awaits your 
desperate finger-prod at the 
keyboard (see the sub-routine at 
line 20 in last month's listing). 

While reading what follows, 
remember that each enemy 

Listing 1 

15 LET t ( u y , u x ) = t ( u y , u x ) - u ( n , i 
LET t (vy, v*) =t(vy, vx) +U(rt, 11 : t . — . 

' i 

28 IF b a t t l e THEN RETURN 
45 IF b a t t l e THEH A E T U A H 
50 IF b a t t l e THEN R E T U R N 
99 REM * * * * * * * * * * * * * * * * * * * * * * * 

Real Tine fiction * * * * * * * * * * * * * * * * * * * * * * * 
1 0 2 L E T N = F N R < 6 5 » : I F H O T U ( N , 

1 ) T H E H R E T U R H 103 LET rk=U (n,3l : IF HOT a(Pk, 
1) THEH LET U ( d , 3 ) ; F H r d l X RET 
URH 
110 LET u X * U t n , 4 X LET uysU(rt,6 

) : LET v x ? u x + ( u x < a < r k , 4 > ) - ( u x > a ( 
P k , 4 ) l : L E T u t n , 4 J S V X : L E T WYAUY 
+ ( u y < a ( r k , 5 J ) - ( u y > a ( P k , 5 ) ) : LET 
u ( n , 5 J= vy 
H 5 

) : Li- • b i V K , v 
IF a m i e s THEH LET c h r = C 0 D E X& ( 

uy,ux): PRIHT IHK 0;AT vy~l,ux-l 
;CHR$ 154;RT uu-l,ux-l; INK FN i 
(chr);x S <uyj ux) RN0 HOT t ( u y , u x ) 
120 IF vx{>airi!,4l OR v y o a C P k , 

SI THEH RETURH r 

1 2 2 I F a m i e s T H E H L E T Z $ « F H n t 
(Pk)+" is engaged in b a t t l e " : PR 
I N T 0 1 ; F L A S H I J R T 1 . 0 , , A T 1 , 0 ; T 
R B F N p ( ) ; Z $ : P R I H T B R I G H T I ; RT 
v y - 1 , V X - l ; OUER 1 ; I H K BJ F L R S H 
1 J " " ; C H R $ 8 i : P A U S E 3 0 0 : P R I H T 
B R I G H T 0 ; O U E R 1 ; I H K 8 ; F L A S H 0 ... ... GQ S U B g 
125 LET ind = 1: GO TO 2 0 0 5 - ( 5 AH O r k = c h a r ) 
399 REM * * * * * * * * * * * * * * * * * * * * * * * 

M o v e n e n t * * * * * * * * * * * * * * * * * * * * * * * 
400 IF HOT a ( c h a r , 1 ) THEH RETUR 

H 
402 IF battle THEH R E T U R H 
4 99 REM * * * * * * * * * * * * * * * * * * * * * * * 

C h a r a c t e r D e s c r i p t i o n 
and O p t i o n s * * * * * * * * * * * * * * * * * * * * * * * 

501 IF HOT a ( c h a r , 1 ) THEH LET Z 
«=FH r $ ( c h a r ) + " w a s s l a i n in the 
Battle or " + FH s*(FH C(tj,X>>: G 

3 0 : GO S U B 9 : P A U 500 
A H D H O T t(y 

0 SUB 
E T U A H 
512 I F y = 13 RHO X = 2 

,X) THEH GO TO 6000 
S I S I F t ( y , X ) T H E H L E T Z $ » F H n t 

(charlt" is c o n f r o n t e d by " + S T R * 
t(y,x>+" w a r r i o r s or Darkness, 

preparing to do b a t t l e " : Co SUB 
530 IF t<y,X) THEH P R I H T TAB 2; 

"4: A t t a c k ' " 
545 I F (y,X)>CHRT 100 RHD a(c 

h a r , 1 X 2 5 0 0 T H E H P R I H T T A B 2 ; " 6 : 
Recruit " ; 5 T R * CODE n « ( y , x > ; " n 

en" 
5 4 6 I F a ( C h a r , 9 ) T H E H P R I H T T A B 
2 ; " ? : Distribute p r o v i s i o n s " 
563 I F i*="4" RHO t(y,X> THEH L 

E T i nd =0: GO SUB 2000 
565 IF i J = "6" AND a (Char , 1 X 2 5 0 

0 A N D n s ( y , X ) > C M R $ 1 0 0 T H E H L E T 
a ( c h a r , 1 ) = a ( c h a r , l ) + C 0 D E n $ ( y , x ) 

L E T nt(y,x)= CH R t l 
570 IF i $ =*" 7" R H O a ( C h a r , 9 ) THE 
L E T a (char, 2) =a (char, 2 X 5 Q : LE 

T a ( c h a r , 9 ) = a ( C h a r , 9 ) - L : I F atch 
a r , 2 X 2 4 9 T H E H LET a ( c h a r , 2 X 2 4 9 
9 9 9 R E M * * * * * * * * * * * * * * * * * * * * * * * 

Search L o c a t i o n * * * * * * * * * * * * * * * * * * * **** 
1100 I F X « ( y , x X > C H R T 148 RHO X« 
( y , X ) < > C H R $ 1 4 9 T H E H GO T O 1 2 0 0 
1105 I F HOT a ( F H c(y,x),l> THEH 
L E T n s ( y , X > = C H R S 1 
1110 I F a ( F H c ( y , x ) , 6 > AHD a(cha 
r, 1 X 2 5 0 0 RHO (y, X) < >CHR$ 1 AH 
0 n S ( y , X ) < C H R $ 1 0 0 T H E H L E T n * ( y 
, X ) = C H R $ ( 1 G 0 + F N R ( 1 5 5 ) ) : L E T Z $ 
= "Present ly, " + S T R $ CODE n * ( y , x ) 
+•• rreenen or "*FH S $ ( F H c(y,xi> 

arrive bearing p r o v i s i o n s ror 
the a m y , and orrer thenselves 

„ 

30: LET 
THE 
war 
and 
he 
sec 

for r e c r u i t n e n t " : GO SUB 
a ( c h a r , 9 ) = a ( c h a r , 9 X l 

1200 IF HOT tu RHD t 0 t < 1 5 0 0 0 
H LET z*="R n o r t a l l y w o u n d e d 
rior or Darkness s t a g g e r s in 
collapses, in his d e l i r i u n , 

speaks or the e x i s t e n c e or a 
ret tunnel through the M o u n t a i n s 
to the Keep or D a r k n e s s " : GO SU 

B 30: LET tu=l: LET Xtu«7: LET 
tu = 10+ FH r(6) : GO SUB 9: PAUSE 
: GO SUB 10: RETURH 
1210 LET in =1 AHD X<5 RHD «>11 A 
HD y <15 
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00 

§ oc 
i 
78 

LUU 
1220 IF tu OHO ((HOT in WHO X«Xt 
u HMO y=ytu) OR (in AHO x=4 BHD 
y=13)) THEN L E T a ( c h a r , 4 ) = ( 4 AND 
HOT in) + txtu AHO in): L E T aicha 

r , 5 ) = < 1 3 RNO HOT in)+(UtU flHD in 
): L E T zi=FH n i ( c h a r ) + " d i s c o v e r 
s a secret tunnel. After passing 
through n a n y dark p a s s a g e s . "•( 

"he" AHD c h a r < > 8 1 + ( " s h e " AND cha 
rs8)+" e n e r g e s into d a y l i g h t " : G 
0 SUB 30: L E T in=HOT in 
199g REM * » H H » » H H * * * n t * i » » * 

B a t t l e ! 
* * 4 * « 4 4 * 4 * * # * * * t 4 t 4 * * t t 

2000 C L S : L E T arnieScQ: L E T bat 
tle=l: L E T P k s c h a r : L E T v x » a ( r k , 
4): L E T v y * a ( P k , 5 ) : L E T Z | « " T h e 
Battle or " + F H s $ ( F H c(vy,vx)): 
G O S U B 15: L E T z » = " T h e Clash OP 
steel upon steel rings through t 
he Shire or " + F H S K F H o(vy,vx)) 
: G O S U B 30: PRIHT : IF i n d T H E H 
LET ind =0: GO TO 2 0 0 3 

2001 FOR isl TO 70: IF U l i . l ) AH 
0 u ( i f 4):vx AHO u ( i , 5 ) = v y THEH L 
ET n = i : GO TO 2003 
2 0 0 2 HEXT i 
2003 LET ZSs"ln the Battle OP "+ 
FH s t (FN c f v y . v x ) ) + " . "+FH n $ (Pk 
)+" and " • ( - h i s - flHD Pk< >8) + ("h 
er " AHO P k = 8 ) + S T R $ a ( P k , l ) + " M e 
n pought b r a v e l y against an a m y 
"+STR« u(n,l)+~ s t r o n g " 

2004 GO SUB 30: P R I H T 
2005 LET US *(IHT ( a ( P k , 1 ) t a ( P k , 2 
) 43 trk, 3 ) / 6 2 5 0 Q ) ) : LET t h e n = I H T 
( U ( r t , 1 ) * U ( f t . 2 > / 3 0 0 ) : L E T U S = U S 4 ( 
l+(x$(vy,vx>= CHR$ 149 AHO v y < > 1 3 
AHO VX<>2)) 

2 0 1 0 L E T S U P = U S - t h e r i : L E T t h e i r l 
oss =FH r d O O l - M s u p AHD s u p > 0 ) : I 
F t h e i r loss>u(n,1) THEH LET t h e i 
r loss = u («, fcj 
2015 LET t ( v y , v x ) c t ( v y , v x ) - t h e i r 
toss: LET u(r», 1) =u(n, 1)-their los 
s: LET t 0 t = t 0 t - t h e i r l o s s 
2 0 1 7 LET our!OSS = FH r ( 1 0 0 ) - ( S U P 
AHD sup<0) : IF our Ioss>a (Pk,1) T 
HEH LET our Loss =a tPk,1) 
2018 LET a ( P k , l ) ? a ( P k , l ) - o u r l o s s 
2 0 2 0 IF HOT a(Pk,1) THEH LET X$( 
a ( P k , 8 ) , a ( P k , 7 ) ) = " " 
2 0 2 5 LET a ( P k , 3 ) = a ( P k , 3 ) - ( 5 0 AHD 
o u r l o s s > 1 0 0 ) + ( 5 0 AHD o u r l o s s < 5 0 

): IF a ( P k , 3 ) < = 0 THEH LET a ( P k , 3 
) >0 
2026 LET a ( P k , 2 ) « ( a ( P k , 2 ) - 5 0 ) AH 
0 a (Pk, 2) > =50 
2 0 2 7 LET u(tt,2)=(U(n,2)-50) AHO 
u ( n , 2 ) > = 5 0 
2030 IF a (Pk, 3 ) > 2 4 8 THEH LET a(P 
k , 3 ) = 2 4 8 
2035 IF P k o c h a r THEH RETUAH 
2040 IF HOT a ( P k , l ) THEH LET Z» = 
FH n t ( P k ) • " w a s S l a i n " : GO SU8 3 
0: GO TO 2090 
2050 LET Zt=FH n $ ( P k ) + " slew "+S 
TRt t h e i r l o s s + " op the eneny, an 
d lost " +(STRt o u r l o s s AHD ourio 
ss) + ("no" AHO HOT our loss) + ('• n e 
n" AHD o u r l o s s > l ) + ( " n a n " AHD ou 
r l O S S = l ) : GO S U B 3 0 
4999 REM 4 * 4 4 4 4 • iti * 

Select Character M e n u 
4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 

5016 IF HOT lives THEH GO TO 650 
0 
5999 REM 4 4 4 4 4 4 4 4 4 4 4 4 4 4 * 4 4 4 * 4 4 4 4 

V i c t o r y ! 
4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 * 

6000 L E T z«="The Keep or oarknes 
s is c a p t u r e d , and the roe dePea 
ted. Let all rreemen op the Shir 
es r e j o i c e ! " : P R I N T : G O SUB 30 
6010 G O T O 6010 
6499 REM 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 

DePeat! 
4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 

6500 L E T z»s"The shires are dePe 
ated by the P o r c e s oP Darkness. 
R L L is lost": P R I H T : G O SUB 30 
6 5 1 0 G O T O 6510 

army is assigned a specific 
"target" character, whose code 
is stored at the appropriate row 
in the third column of the array 
uO — the only exceptions being 
armies 66 to 70 inclusive, who 
have the doubtful honour of 
standing guard at the Keep of 
Darkness 

This is what each line does: 
102: Choose at random one of 
the 65 mobile armies ("m") 
provided it still survives! 

103: Check this army' "target" 
(fk); if it's already been 
despatched to the Great Shire in 
the Sky, assign another target at 
random. 
110: Store the armies current 
location in the temporary 
variables vx, uy. Compare these 
with the location co-ordinates of 
the target, and compute new 
co-ordinates vx, vy which will 
bring the army one location 
closer to its target. Move the 
army to this new location by 
changing u(m,4) and u(m,5). 
115: The array t(22,32) stores the 
TOTAL number of enemy warriors 
at each and every location, and 
obviously the program needs to 
update this array as an army 
moves — which Is what is 
happening here. In addition to 
this, if the program is currently In 
ARMIES mode, then the map 
graphics need updating too — 
which is what the remaining 
conditional Instructions are for. 
120: If the army hasn't reached 
its target, this turn is completed. 
122 & 125: Let battle commence! 
A suitable message Is flashed If 
the program is in ARMIES mode, 
before battle Is actually Joined. 
The variable "ind" Is used to 
distinguish between attacks 
initiated by the enemy (ind=1) 
and those mounted by the 
player (ind=0). 

Into battle 
And this, naturally, brings us to 
what might be described as the 
core of the game — the battle 
sequence. The same routine Is 
used whether the player or the 
enemy launches the attack — 
the only difference being the 
entry point; battles initiated by 
the enemy and taking place 
"behind the scenes" enter at 
line 2005, with the appropriate 
variables already assigned by 
the movement routine. When text 
print-out is necessary (ije. when 
the currently controlled 
character is Involved in the 
rough stuff], entry is at line 2000. 
The actual combat begins at 
line 2005, and follows a pretty 
simplistic system. 

Two quantities "us" and 
"them" (!) are calculated for the 
two sides according to number, 
stamina, and morale (this last 
not applying to the enemy) of 
warriors, adding an appropriate 
boost to the value of "us" If the 
home team Is defending a keep. 
Losses on both sides are 
calculated on the basis of the 
difference between "us" and 
"them" - lines 2010 and 2017 -
with fhe appropriate checks to 
ensure that losses don't exceed 
the actual size of the army 
(negative numbers of men 
wouldn't exactly be conducive 
to realism!) Line 2015 updates 
the tally of enemy warriors at the 
location of the battle, as well as 
the variable "tot" which 
maintains an on-going record of 
the total number of enemy 

warriors in the entire game. The 
remaining lines deal with such 
concerns as the destruction of a 
keep if its owner is killed (line 
2020); the adjustment of the 
morale of the home team 
according to losses sustained 
(lines 2025 and 2030); and the 
adjustment of the stamina or 
strength of both armies (lines 
2026/7). All that remains is the 
printing of any text needed. 

The rest of the program needs 
no explanation, I think, although 
a word about the "IF battle THEN 
RETURN" lines might be in order. 
These are necessary because 
we don't know precisely what 
the player might be doing in the 
event of a sudden attack by the 
enemy, and so the program 
could be jerked into the battle 
sequence from any of several 
sub-routines. The "IF battle .. 
instructions ensure that the 
program is channelled back to 
"Character description" mode at 
the end of a battle — whatever 
else It might have been in the 
middle of. 

If you play the game exactly 
as given, then with a bit of 
thought and planning you could 
reasonably expect to achieve a 
victory within about a couple of 
hours — though you'll doubtless 
suffer some tragic losses, and 
things may seem desperately 
hair-raising in mid-game If you 
find it too easy, then probably 
the simplest way of making it 
more challenging is to Increase 
the number (or perhaps the 
initial strength) of the enemy 
armies. Personally. I don't worry 
too much about this side of 
things. I find that the fun of this 
kind of game (which Incidentally 
is no less fun for the author to 
play than for anyone else) lies 
not so much in the winning as in 
the sense of Involvement with the 
characters during play; a noble 
and desperate defence, ending 
in defeat, can be just as 
imaginatively satisfying as a 
glorious victory. This of course is 
one of the great strengths of 
games such as "Lords of 
Midnight", and my own debt to 
Mike Singleton's genius is pretty 
obvious! 

Over to you, then. There's 
plenty of memory left for you to 
add ideas of your own. You 
might like to add some 
adventure-style puzzles, perhaps, 
to add depth to the plot. The 
endgame could profit from extra 
ideas, since It's no more than a 
sledgehammer job on the Keep 
of Darkness at present, and you 
might like to make use of the 
extra character (Ulrlc) whom I 
included In last month's listing 
but haven't, in fact, used. 

But just a moment! What's 
that? The faint rumble of 
thunder? Roland is donning his 
armour) Deepmeads has fallen! 
To battle! 

Now where did I put that 
sword ...? 
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David Nowotnik puts 
the new version ot the 
Quill to the test. 

The Quill Adventure 
Writer 
Gilsoft 
£22.95 

entlon the name 'Quill" to any 
QL owner, and he or she will 
automatically think you are 
talking about the QL's word 
processor. So, it is somewhat 
unfortunate that another product 
for the QL should have the same 
name But the Quill Adventure 
Writer' has developed such a 
good reputation on the 
Spectrum that Software house 
Gilsoft must believe that this 
reputation will overcome any 
confusion on the QL. 

'Quill' is a machine code 
program which provides users 
with a framework for producing 
their own text-only adventure 
programs. It Is menu-driven and 
quite easy to use. Using a 
logical approach and a little 
practise anyone can produce 
an adventure game in a matter 
of a few hours. 

The product is available in 
two price formats. At £22.95 Quill 
is supplied with a printed 
manual and the programs on 
one disc (3 V2" or 5 v*m) or two 
microdrives. Alternatively, 
customers can send £10.95 and 
supply the magnetic media. In 
this form, the manual is supplied 
on one of the cartridges (or disc) 
as an ASCII file but there is three 
sheet introduction to get you 
started. 

The review copy was supplied 
on two microdrive cartridges, 
wllh the manual on cartridge 
This manual can be loaded into 
a text editor (e.g. from 
Mefacomco), although you will 
need a RAM expansion to 
squeeze it all in. A hard copy 
can be obtained by COPYing 
the file to a serial port 
connected to a printer. 

An electronic manual ot this 
sort is a very poor substitute for a 
proper manual. I COPYed the 
manual file to an RX80 printer. It 
failed to paginate correctly, and 
margins came out all wrong. 
The end result was something 
just useable, but very untidy. And 
if you haven't got a printer, then 
you have nothing to refer to 
while learning to use the 
program. Still, Gilsoft do give you 
a choice of proper hard copy or 
the cheaper, but much nastier 
soft' copy. 

The manual recommends 
using an EXEC command to start 
the adventure writer program; 
but there Is a perfectly good 

BOOT program on the cartridge 
which does this for you. 

First steps 
in use, Quill" turned out to be 
quite impressive. The manual 
takes you step by step in writing 
a simple adventure with only six 
locations. And with that training, 
really complex adventures can 
be easily within the grasp of any 
adventure programmer. 

The program depends upon 
an adventure 'database' being 
constructed. A basic database 
called "start' Is provided on the 
cartridge, and the first action In 
setting up any new adventure is 
load this in. The sequence of 
actions is then something like 
this: 

First set the screen size (by 
adjusting the border), then 
permanent ink and paper 
colours. For each of the six 
locations enter a 'location text". 
This is the message which 
appears when you enter any 
new location, for example: 

"I am In the Hall. The Kitchen 
is to the West and the Dining 
Room is to the North." 

These texts can be inserted In 
a single colour, or mixture of 
colours. Word wrapping is not 
provided, so users have to be 
careful to avoid word splitting. 
But text can be amended as 
well as inserted in the database, 
and there is good protection 
system, which prevents you 
accidentally Inserting new text 
to location which already has 
some. During text entry, the 
cursor can be moved up and 
down, as well as right and left, 
for rapid editing. But the cursor 
had a tendency to disappear 
when moving It rapidly right to 
left. 

Each location Is assigned a 
location number; the next step 
In constructing the adventure is 
to link up locations, to give the 
'Movement Table". This is done 
through another selection from 
the main menu. It's quite logical. 
If from location number 5. you 
can move east to 6, west to 4, 
and north to 8 then you'd type in 
for location five: 
E6W4N8 

Movements up, down and to 
the diagonal points of the 
compass are also possible You 
can also give names to 
locations If location 8 Is "HALL", 
then this name can be added 
to the movement table, so, when 
playing the game, you can say 
GO NORTH" or 'GO TO HALU and 
the computer will respond to 
both. 

With all the location texts and 
movement data entered, It is 
possible to carry out a test of the 
database Again from the main 
menu, a single keypress takes 
you into your basic adventure 
game. The database has an 
elementary vocabulary (to which 
you can add many more words), 
so you can take yourself around 

the locations; the computer will 
respond with the appropriate 
location messages, and tell you 
if it fails to understand a 
command, or if it cannot move 
In any one direction. And all 
you have had to do to get this 
far In constructing your game is 
enter some simple text and 
movement data. 

Diagnosis 
In testing the game, the user Is 
given a diagnostics' option. 
Supposedly, this provides extra 
Information while running a test, 
but in the review version. I found 
that requesting 'diagnostics' 
made no difference to the 
information presented on the 
screen. 

Entering objects, and locating 
them is also very simple. New 
words can be added to the 
basic vocabulary provided; 
synonyms are easily identified; 
they Just have the same word 
number in the vocabulary file. 
The text recognition routines are 
rather basic. They can recognise 
only up to two words, and only 
the first four letters of a word are 
significant. 

Probably the most difficult 
item to understand is the event 
table". Again, this Is another item 
from the main menu, and it sets 
conditions to the computer's 
response to the player's 
commands In a way, it can be 
likened to 'Archive! you use some 
high level, quite specific 
keywords to instruct the 
computer how to respond to 
commands. A large part of the 
manual is devoted to explaining 
its complexity, and users may 
need to read this section a few 
times to grasp all the elements 
of this programming 'language! 
A second manual file, useful for 
reference purposes, is available 
on one of the cartridges, once 
you have grasped all the 
concepts of the first manual. 

As the whole process of 
programming your adventure 
could take several hours, SAVEing 
and LOADIng your database are 
available options to give you a 
well deserved restl 

Gilsoft make no demand for 
royalty, so if you believe your 
adventure program is good 
enough tor sale, you are free to 
do so Of course, your adventure 
will be text only. In response to 
competition, Gilsoft have 
produced "add-ons' for the 
Spectrum version of Quill, to 
allow graphics to be added. 

Gilsoft are developing an 
'Illustrator' upgrade for the QL 
version of Quill; whether it ever 
reaches the market will depend 
on the demand for Quill. 
Whatever the outcome of that 
development, budding 
adventure program writers could 
do well cutting their teeth on 
"The Quill*. 
Gilsoft, 2 Park Crescent, Barry, 
South Glamorgan CF6 8HD. 
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ROGUE IN VOGUE 

T l t O O I ' E l t 
Everyone likes a villain. 
Now's your chance to 
create a whole race of 
them and win a copy 
of Piranha's Monster Hit 
Rated Rogue frooper 

Rogue Trooper Compet i t ion 

Q . 

2 
O 
O 

1) I christen my Aliens: 
2) They are really awsome because (in less than 20 words): 

3) Rogue Trooper will be more than a match tor them because: 

Name: 

Address: 

Send your entry to Rogue Trooper Competition, ZX Computing 
^Monthly, No 1 Golden Square, London W1R 3AB J 

^ogue Trooper, the blue 
skinned genetically engineered 
soldier Is up against the Norts in 
Piranha's new game. But what 
happens when he's vanquished 
them? Genetically engineered 
infantrymen being what they are 
Its unlikely he will seek early 
retirement from his one man 
regiment and potter around the 
garden. 

No, Rogue Trooper will be 
looking for another evil alien 
race to defeat and it's your job 
to dream up his next set of 
adversaries. 

Christen the aliens 
All you have to do is in less 
than 20 words, name 
and describe these 

seemingly invincible foes, 
piving them a memorable 

name dripping with 
infamy Is good for starters. 

Then in 20 words describe 
how Rogue Trooper will deal 
with them. Perhaps he'll need a 
new kind of power of weapon to 
sort out the fiendish foes you 
have created. 

There are 30 copies of Rogue 
Trooper to be won for ZX readers 
who can vividly describe their 
alien scourge and Rogue 
Troopers antidote. 

Send your entries to Rogue 
Trooper Competition, ZX 
Computing Monthly, No 1 
Golden Square, London W1R 3AB 

The Competition is open to all 
ZX readers except employees of 
Argus Specialist Publications, 
Chase Web and Piranha. The 
editor's decision is final and no 
correspondence can be entered 
Into 

The closing date is February 
10th, 1987. 
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Ray Elder with good 
tidings for 81 
programmers. 

freest news for all ZX81 
programmers in the guise of 
Paul Kecskemety who has 
formed Lightning Software and 
who hopes to produce a range 
of tapes for our wee dinosaur. 

His first product is for us 
programmers and is a program 
called ZXTENDED BASIC Priced at 
a reasonable £2.50 Inc P81P It 
consists of approx 5K of machine 
code additions to BASIC held In 
a line 0 REM. 

In all there are 42 new 
commands which can be 
called from BASIC and some are 
very useful, they include invert, 
scrolls, variable lists, memory 
used, restore/read/data, 
renumber, delete and a host of 
string and number handling 
utilities 

As programming is the most 
frequent of our ZX81 activities, 
mainly due to there not being 
many games programs around, 
this Is a must for serious users 
who don't want to delve into 
machine code but want more 
versatile commands. 

Some of the syntax Is a bit 
awkward to handle but this is 
rather a minor complaint, 
instructions are on three pages 
of typed foolscap and are a bit 
on the brief side. Contact: 
Lightning Software, 95 Penton 
Drive, Cheshunt, Herts EN8 9RU. 

Other programs Including 
hl-res games are promised — 
watch this space . . . 

REM lines 
Steven McDonald of E. Lothian 
sent us a routine to create REM 
lines, this is a little more versatile 
than the one I printed some 9 
months ago and Is worth adding 
to your collection. 

It works by building a 
program line in the work space 
area (E-LINE), and then using the 
ROM routines to enter it into the 
BASIC area — very neat. 

Storing and saving 
I thought we'd have a short 
discussion this month for the less 
expert among us, many of whom 
exist but we rarely think of them 

as we wander around our 
machine code world. 

Storing text and numbers, 
especially those which remain 
constant Is done In a very 
Inefficient manner In the ZXG1. 
Each time a LET AS="ANYTEXT" 
instruction is used then the 
computer stores this twice, once 
in BASIC memory and again In 
the variables area of memory. 

Numbers are worse! Each 
number not only takes the 
character space It occupies but 
also uses a byte value 126 to 
indicate a numeral and five 
bytes to store it In floating point 
form. 

This short routine will 
demonstrate this: 
10 LET X~25 
20 FOR 1=16514 TO 16535 
30 PRINT PEEK I 
40 NEXT I 

When run there is a list of 
numbers, the first four numbers 
are the line number and line 
length, the next is the code of 
the keyword LET followed by the 
code for x,=,2 and 5. 

After this comes the number 
Indicator 126, the five floating 
point bytes and finally the 
number 118 which indicates the 
end of line 

This can be overcome if you 
are using Integers by using VAL 
"25" to save two bytes, but if I 
am using integer constants then 
I either store them in a string by 
LET X$=CHRS 27 etc and retrieve 
them with VAL as required. 
Combining this with the string 
slicing of the ZX81 gives a 
versatile, efficient numerical 
store 

Advantage 
However the ZX81 has one great 
advantage over more 
sophisticated machines, It saves 
all Its variables with the 
program. 

So to make the most of this I 
always have a routine to 
initialise variables which will 
remain constant throughout a 
program run, usually those 
which are for PRINT AT's etc and 
add new ones to It as required. 
Then when the program is 
finished or when I start running 
short of memory, after running 
that area of the program (GOTO 
9000 for example) I delete all 
these lines 

The disadvantage is that you 
MUST NEVER use CLEAR or RUN 
but start the program with GOTO 
10 or whatever line you wish. 

9 9 8 0 P A S T 
9 9 8 1 D I M A » ( 4 9 ) 
9 9 B Z L E T B * - " 2 A 1 4 4 0 3 6 0 0 2 3 3 6 0 0 2 3 3 
6 0 0 2 3 3 6 0 0 2 3 3 6 E A 2 3 3 6 1 C 3 4 5 D 1 3 0 1 0 1 0 
0 E D B 0 3 6 7 F 2 3 3 6 7 6 2 3 2 2 1 A 4 0 2 2 1 C 4 0 E D 7 
B 0 4 4 0 3 B 3 B C 3 I 8 0 6 • 
9 9 8 3 F O R A « 1 TO 49 
9 9 8 4 L E T A « ( A ) » C H R * ( 1 6 * C 0 D E B « + C 
ODE B * ( 2 ) - 4 7 6 ) 
9 9 8 3 L E T B * = B « ( 3 T O ) 
9 9 8 6 N E X T A 
9 9 8 7 P R I N T " E N T E R A L I N E NUMBER 
( 4 D I G I T S ) " 
9 9 8 8 I N P U T B * 
9 9 8 9 I F L E N B * < > 4 T H E N GOTO 9 9 8 8 
9 9 9 0 L E T A « ( 3 ) « B » ( I ) 
9 9 9 1 L E T A « ( 8 ) = B « ( 2 ) 
« *992 L E T A « ( 1 1 ) * B « ( 3 > 
9 9 9 3 L E T A * ( 1 4 ) = B * ( 4 ) 
9 9 9 4 P R I N T "HOW MANY C H A R A C T E R S 
A F T E R REM ? " 
9 9 9 3 I N P U T A 
9 9 9 6 L E T A » ( 2 3 ) = C H R * ( A - 2 3 6 * I N T ( A 
/ 2 3 6 ) ) 
9 9 9 7 L E T A « ( 2 6 ) »=CHR* ( I N T ( A / 2 5 6 ) ) 
9 9 9 8 SLOW 
9 9 9 9 RAND U S R ( P E E K 1 6 4 0 0 + 2 5 6 * P E 
E K 1 6 4 0 1 + 6 ) 

Listing — to create REM llnot. 

To make this less likely I save 
programs so they auto start by 
including two lines such as 
9998 SAVE "PROGNAME" 
9999 GOTO llneno 

Saving the program Is done 
by typing GOTO 9998. When the 
program is reloaded It will auto 
run keeping the variables safe, 
you can still break the program 
and make any alterations, even 
add new variables to the 
memory by direct commands 
(no line numbers) and, provided 
you didn't use RUN in an absent 
minded fit, restart the program 
or resave It as before. 

I hope that expert 81'ers will 
forgive this section of the page, 
but I met a couple of new users 
(their dads had donated their 
old 81s to them and who asked 
me why I didn't explain some of 
the accepted practises which 
we often referred to In our page. 
Anyway now that Is out of the 
way we'll try and bear In mind 
that there are newcomers to the 
machine and try not to talk as if 
everyone's an expert! 

See you next month ... 

r 
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ma 
we or we flees 

Avenger (Way of the 
Tiger II) 
Gremlin 
£8.95 

T h i s Is th© sequel to "Way of the 
Tiger', a martial arts game, that 
was ahead of the opposition in 
a number of respects. 
Unfortunately It appeared on the 
scene towards the end of the 
rather over-long martial arts 

Nlnja revenge is rife In 
Gremlins new multi-
faceted martial arts 
epic. 

boom, that stifled a number of 
software houses into dumping 
any original and exciting 
projects in favour of re-hashing 
the same sort of game over and 
over again. 



LLLL/ 
It is with great pleasure that I 

can announce that 'Avenger' is 
nothing like Its prequel. and is a 
fantastic game that has 
something for everyone, having 
elements of adventure role-
playing, (very) fast action, and 
puzzle/maze/problem solving. 
The game Is based on a format 
very similar to Gauntlet — the 

Same that has taken over from 
e martial arts games in setting 

the trend that all will follow. 

Ninja binge 
The plot Is that having proved 
your skills as a Ninja in 'Way of 
the Tiger' you must avenge the 
murder of your foster father, 
Naljshi, by the evil Grand Master 
of Flame — Yaemon — who has 
stolen the sacred Scrolls of 
Kettsuin. You swear to the great 
aod Kwon that you will avenge 
this evil deed and return the 
scrolls. 

The screen is laid out with the 
action screen In the centre with 
the three guardians of the keep 
pictured on the right. Your 
energy and Inner peace' levels 
on the left, and the bottom third 
of the screen taken up by the 
status lines. These tell you how 
many keys you have left, what 
object you have, how many 
Ninja throwing stars you have 
left, and how much treasure you 
have on your person. 

The action screen shows a 
detailed plan view of your 
Immediate area, with a slight 
perspective given to everything 
so that you can see objects 
tilted slightly — rather than the 
pure plan view opted for In 
Gauntlet. The graphics are 
better than weve come to 
expect on the Spectrum. Colour 
has been used creatively and 
thoughtfully, with none of the 
livid colour and attribute 
clashing that mars lesser games. 
Shading has also been used to 
great effect, but not over done 
so that clarity is maintained. 

The Ninja In the centre ot the 
screen is well animated with no 
jerkiness or sluggishness. The 
screens scroll with a smoothness 
that! would have thought 
impossible on a Spectrum and 
only occasionally is there a 
flick' from one section of the 
maze to another, rather than the 
smooth scroll, as the program 
unpacks another section of 
maze. 

The mighty Kwon 
The game is set around 
performing certain tasks. These 
are accomplished by collecting 
various useful objects In a set 
order as decreed by Kwon (your 

r W / j y V M I i 
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god). Mapping Is essential as 
collecting keys and opening 
doors should be done in the 
right order or you may find 
yourself unable to progress 
further because lack of a key. 

The game Is multi-levelled, 
with gratings In the floor used to 
descend Into the depths of the 
keep and trap doors to go up 
(rather like a loft door). In ail 
there are six levels. I have 
currently seen three of them and 
the other two show the same 
kind of thought that went Into 
the level that most people will 
see I can only assume that the 
same was done to the other 
three levels. 

One interesting point is the 
energy/lives system. When your 
energy reduces to zero, one 

point is knocked off your "Inner 
force'. When this reduces to zero 
you die However, praying to 
Kwon will usually replenish your 
inner force and revitalise you to 
carry on his work. However, he is 
not a patient god and 
demanding energy too 
frequently will result In your 
premature deathl 

Avenger Is excellent, I would 
recommend It to almost anyone 
unreservedly. 
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ZX COMPUTING 
FULL CREDIT FACILITIES FOR ACCESS AND BARCLAYCARD 

Lineage: 48p per word. (VAT inclusive) 
Semi display: £9.50 per single column centimetre + 
VAT. Ring for information on series bookings/ 
discounts (minimum 2.5cm). 
Alt advertisements in this section must be prepaid. 
Advertisements are accepted subject to the terms and conditions 
printed on the advertisement rate card {available on request). 

01 - 437 0699 
Send your requirements to: 
NICOLA BATY 
ASP Ltd., 1 Golden Square, 
London W1 

| UTILITIES K S O F T W A R E 9 

S P E C T R U M T A P E a n d 
D R I V E T R A N S F E R U T I L I T I E S 

TU8 — ESSENTIAL for ALL Spectrum 48K or Plus owners — 
our tape utility for backup and drive conversion S*np» opnaon lor ted loeders — accurate ev*« if M 4SK (ton* and muv). unapia (wianes* [*• 11 

converts COMPLETELY lo wni tor Up* KM (plus W ) drive tmtar 
Plum many other >**&*«. i — * UTUQO* productI COST only C6.99 on tape OR E7.99 on m/drive cart 

• lni*grxi*d header reader, manages haadarieesttocfcs • De*Iiin*ic*c*y feeders- " 
I TPV) 

TRANSFER PACK 2 — FOR TAPE TO DRIVE TRANSFER 
Package of programs Including TU8, other utilities, allows drive 

transfer of many programs 
* OatattgNen on transfer of 40 programs * Manages vrtjalfy *H cSdty leaders ByW* ehopp*f»(*n*r. hH*tlH*«C 

Slil* nam at Onvr tyfrm (eg nWW. Oput <**. etc I 
ONLY £11.99 on tape OR £12.99 on m/drtve cart. 

INFORMATION SHEETS CI e«(* (up K> No 1B available) TOUOs) many Up 20 r*ts — SAE tor W OVERSEAS add CI Europe. 5 others tor WH UPDATE SERVICE. - SAE lor <M*M 
PAOOfUMS CAtWY OUT MONEY BACX GUARANTEE (not updtft) 

LERM. DEPTZX, 11 BEACONSFIELD CLOSE. WHITELEY BAY. 
TYNE AND WEAR NE25 9UW. 

ACCESSORIES 

K G B l H J I P U l ' 

C O M I ' O S I T L V I D l - O ? 

G l t L I . M S C R I I N ' 

T T L - A N A L O G U E ? 

C O M C S Y N C > 

B R I G H T 

C O N F U S I N G ISN 'T IT? 
Talk lotlw proWem solvers We have the expenence and experts* 

lo advise on all aspects of computer display problems eg 
* RGB OUTPUT MOOULE lor Spectrum 16 or m Much 
acclaimed — gives monitor quality pictures — no dot crawl 

E3( 95 
* NEW * BRIGHT BOX — Allows lull us« Ot the bnght facility on 
analogue input monitors and monitof-TVs to produce full colour 

1 palette Only tor Spectrum 128 C » . M 

a d o p t e l e c t r o n i c / 

J AM PIP f i tmo. a ( i K ) . « t o r * m 
Stmt S*F tor Mr fm ttmror Fact Start 

| ?o STJMUIM CLUE IIKMUHT MIL. t i s u it* ST* id: si a n 

WD Software 
FOR THE QL: 

JOSS bate £13 
For get that ted'Ou». time-consuming l y n U i 1 Ju»i move the cursor and press S P A C E tew all 
your Me commands Cursor key* Of your loyst ick allow you to access mrtrodrives (u p to 8) 
and floppy discs (as many « Our in (efface allow*) with up to ISO files on each' Scroll and 
print directories. COPY. D E L E T E or PR INT any file, select TV of Monitor mode Colore 
LOAD ing or flUNmng any program You only use (he keyboard to set the D A T E of label a 
device When F O R M ATI ing Easy to use wlttl Psion and othef software No Silly icons lo 
learn - J O S S will T E L l you wnal it's going lo do' Programmer s toolkit and mass copy ma/ 
printing utilities also supplied Specify microdnve-only Microoeripneral or C S T -
compatible disc version* 

OL7 base £7 
1300 useful QL references with A R C H I V E 2 searctvprmt program Too long for |ust one 
cartridge so if you have Re lOL i just pay 2 and extra media cost lo update 
Mdv Extension Cable £S.S0 
Eight inches long, allows addit e n of extre rwcrodrtves to your OL Twist n to put their slots 
lacing you. 

FOR THE QL: SPECTRUM: BBC; ELECTRON 
WD Morse Tutor base £4 
Written to leach amateurs, now used by professionals loo ' Absolute beginner or 
stretching your speed lo 18wpm you wont find anything with more helpful features What 
else can offef 100 random sentences as well as all the basics? Disc version unsuitable fof 
B B C B * 

FOR THE SPECTRUM: 
WorDtlnder (Mlcrodrtve/d<*c only) base £8 
Fof C H E A T I N G ai crosswords Finds m-ss-ng letters, solves anagrms 13.000 word 
vocabulary, so loo long to snare a cartridge 10-lettef word ending in A T E ? No problem 
Tradewlnd base £3 
Sailing/trading strategy game with graphic surprises 
Jersey Quest base £3 
Ten adventure in time Background of Jersey folklore from Stone Age lo Bergerac 
For e x p o r t : 
OL hardware and software from many sources Ask for list/quolalion. 

ORDERING ADD COST OF MEDIUM. POSTAGE £1 OUTSIDE EUROPE. 
Mdv or 5.25" floppy = £2 3.5" floppy * £4 Cassette • £0 

Payment 
By ACCESS ' Eu roc» rd 'MasterCard or S T E R L I N G (UK bank cheques Eurocheques drafts 
or International G IRO) To 

WD Software (ZX). Hilltop, St. Mary, Jersery, C.I. tel: (0534) 81392 

Q L / S P E C T R U M U T I L I T I E S ! 
Wide range ot business/practical 
programs available SAE/IRC tor 
details (stale Micro). S.D. Micro-
systems (ZX) PO Box 24. Hitchin, 
Herts. 

MAKE RACING PROFITABLE 
With our top-class program. 
Last season 40% profit 
No racing knowledge needed 
For full details and results 

write to BRIMARDON 
COMPUTER RACING SERVICE, 4S Plerremont Road. Darlington, DL3 6DH. 

SERVICES 

STOP 
PLAYING GAMES 

Uw computer to mats money Turn your 
arts a horn* baud mams h i n l pal i m 
opportunity to cash m on (ha turaendoui iwrtet 
High earnings m * r poiuUt Open to tny WMMur 
moo uw tn) jsrnsr Wrtl for ftM detail 
Westlink Promotionsi (CG) 

108 George Street 
Edinburgh EH2 4LH. 

ADVERTIS ING 
DEADLINES 

OUR NEXT COPY 
DEADLINE IS 

19th JANUARY 
1987 FOR THE 
MARCH ISSUE 

CLUBS 

COMPUTER ENTHUSIASTS)! 
Would you like to be part of a 
nationwide - help and be helped -
society of enthusiasts with all 
abilities, machines, interests, 
(including hardware) catered tor? 
SAE National Computer Club, 212 
Dudley Hill Rd. Bradford. BD2 3DF 

NEW ZX81 SOFTWARE Games, 
utilities, adventures, books, our 
ZX81 Users Club and much more 
Send SAE to: A.CV , 1 Foxwell 
Square. Soulhfields. Northampton 
NN3 SAT. 

NEW ZX81 Hi-Res Game Arcade 
action with WAR WEB. £3 95 Fun 
for all the tamily with POOTER 
PUZZLER. C2 95 Send S A E for 
leaflet Pooler Games. 24 Parsioes 
Avenue. Dagenham RM9 5NX 

WARNING NOTICE 
Advert isements placed in this magaz ine are to be in strict compl iance with our standard condit ions (copiesof which 
condit ions are available on request) and on the clear understanding that the advertiser warrants that his 
advert isement(s) does not infr inge any copyright or condit ion of sale of any interested party in the advertised 
product. 
Further, the advertiser indemnif ies the proprietors of this magaz ine in respect of costs, damages, or any other claims 
brought against them as a result of legal action arising from the publ icat ion of the advert isement. 
Any breach of these terms or the said condit ions may result in prosecution of the advertiser by the proprietors. 



UTILITIES 

LETTA-HEAD PLUS 
Still the not! iwuiilt 48k Spectrin utility progiam to 
assign and oont your business & personal staicnery 
leiiertwads, icuct!, trim labels t m m Dux the 
design on icreen X H I tt* lequued format & pnnt ill the 
espies you need 
• 1 e'jry Ol n DitVrtr: twit) includng foreign alphabets 
• Fast compM tent Mior to modify atid ciwt<n fonts 
• Any screen portion my be scrolled rwnd or (rased 
• Bra " .ix lion mioses any ami n a boa ol any mdinesi 
• GrapOics draw arc ore* (tot, Ml lot logo design 
• Load 4 use any Sf.flEf NS "wn anothei prolan 
• Print iwdngs « a dtoc* ol 18 WK 
• Oeugn uteK « to fx 2'm 
• ••)!« key selects cassette label opto 
• Choice ol ditlerwil prcportetBlV fated characren 
» Price £9 00 

DUMPY 3.0 
All me screen dunps you will ewr rued tor yom Spectnn 
URTIKR other sc*et<i dump piorjrams DUMP* it a icinrnjump 
GtHEfiATOR • cr«'« •**machnrcode nkjcalesit and 
saves it mady (oi yim to use m your programs No need to 
jidersland assemble- ust idicw the mervs Theimpmed 
vervoo now relates 
* Window Amp dHniM start A end ol torn colimi i 
i n 
* Optima* automate screen ana def«mnat«n * Nancies me full 2* inrs ot it* duptoy 
* Select ltan up to 7 aaieient print densrties 
» Select from up to 9 widths and 9 heights ot output 
* Rain black i wtnte or tfuded coixr representation 
» Tab to any position or the piper 
* Mac»ne code can be (KKiKred anywtwre m RAM 
* Vertical or side* ays dumps |ior big passnsi 
* Price ft SO 

All Bfadway Software programs drive Epson «mea!ible printers iBrothtr 5lar U l Sr.* a Contrcnts etc > via 
Hildertjay. Kempstor Tajnun Moei Wifadr .< Interim I. ZX Lfmt til and Opus nierlaces 

UN-O-TYPE 
Adb styte to you wrillenwwd. ponf out any wcrdi 
Me n density NLO in a cftcvco oI2S loots Tun your 
SpectrumnfoanelictTintctypewfittr ujnrb to< addressrg 
ervflcpes t*ng m lorm or wntmg *ot1 notes 
• t J on screen WYSIWYG We rdnw • Lbrary ol 25 cutenn! km Is inchidrq lorpgn aWubets 
• Up lo sin loots may be mind on each line 
* Fast compiled toot editor to modify and CJeale new tents 
* Snjir or double widfi characters and uxkrlnng 
• ITLB proportional iP*"} and ntfit pusfilcaitn 
* Load liles liananysiotagednnce indv tap* Wala diu 
* Prml lent as touid a o»i en mite to err lin 
» Oouble Oenvly pnnt gnws NLO «>!h "KUl ton» 
» Pnntnfl a null tatlied »ith WytMard 
. ftwe 50 

ASTRUM-
NEW'lhertfybesiZK assemtotar and mentor pKUqe lor 
TeSpeettwtt II IS ntndngty »«rsat-ls tcwwtj and easy 
10 use and adwrs i M A M n m code to Cut avw«W 
Iron »rv* (0 dr "r« S«Btl mcrodrrves 0> OPUS 
WSCOvfBr 
• fiil sc/nen wonjprccessor style editor 
» J5S COUnM wKfc lor propertv (fccirwnnd souce code * Search & replace Bkrk copy Mew t move tacilitws * Û imied sit wot code <i 10k piages 
• Inbuilt macios tor easy lo man conpict mute cci* 
* Assemble targeprogramsdrive loitrM irKljdngOPVS" * locVjde SA#ce I <er. written wifi most other astATOln*. a Monitor teatins Lp to 9 brwpoims. single etc 
• Stow run facility with 9 bieakports in RAM c ROW- ) 
• CoimiMwn brBMs a'Hr set nurfcer ol passes nvoû i a 
loop • LC'ary ol uwtif utility programs tor Me rianding * Prce [13 SO (state mcrodnve or Opus wsen) 

Pncrs are lor catswtles & mclufe P&P within Europe PHaw add ft SO lot ncrortrv* caitrd̂ e f2 SO Opus disc 
f2 00 wcrtdwMje armail postage Upgrades hom prtrcui wwms {where approprale) C2 00 

Bradway Software (ZX), 33, Conalan Avenue, Sheffield, S17 4PG 

REPAIRS TERMS 

COMPUTER REPAIRS 
Wf an the eiptrt, tuwig stmced S«lw ccnptim since fy jwoducbon ol Vie Z)CS0 Don t mrjste matey at esbniles - m tcpai Snctai oottpulHs A) pret qucled i HKtuuw parts IKKU . pcBtagc >AT respective ot but H) htMnt charge He^m |ua antnd for 3 swttn 
Spactnn ttfl 75 inc parts 
M l £11 SO re pars 16 f9 96 nc parts UcnttNt dS.9Smciurts Btertara 1 11.. 08 75 mc part! 
BSC JfiD 
SWT. F2Z00 • pate 

t< 99S - parts ttMewoiytjfansaiU £15 96 
Cmquulrr toterj p«use fihene tar Speos* Tndf fact. tal a «nd witi tfequ! a P 0 
T * Sernces of Camtmdge Ltd. Fnnai'S AMA C»ntrOge CW 3NP T«L 0223311371 

SPECTRUM REPAIRS 
£ 14.9S inclusive o( labour parts and pap. Fast, reliable service by qualili«Oengs.. average repair 24hr* 3 monlh* guaran-tee For help or admc* nnq 

H. S. Computer Service*. Unit 2, The Orchard. Wailon. Prealon, Lancashire PR 4 1 BE Tel: (0773) 602686. 

SINCLAIR REPAIRS 
SPECTRUM/PIUS El 2.00 
KEYBOARD £8 50 
INTERFACE'MICRODRIVE £ 17.00 
All pnets are fully inclusive ol p&p and 
VAT S«nd Cheque with conputef only 
triless power supply suspected Callers 

Welcome 

I.T. WESTERN ELECTRONICS 
Unit FZA & F3 

Avontldi Entirpria Pirk 
Niwtiroughton Roid. 
Milkshim. Wilts 

Till: (0225) 705017 

T o advertise your repairs 
& spares service phone 

01-437 0699 

S C O T L A N D ' S No 1 
For home and peftonal computer repair* 

Specialty fatt Spectrum *ervlcel 
• Same day 'Of ">osl faults 
• f hour 11 09l(Vtrtd p«rtonally 
• open 0 tfeyj « wee* 
• free esfimafoj 
• Upgrades WembrarHS and P.S.U. s 
• 3 mm warranty on work dona 
Also BBC^CBN/OniC and PERIPHERALS 

M I C R O - S E R V 
95 Deerdykea View 

Wetttield Industrial Area. 
Cumbernauld G68 9HN 

Scotland 
Tel: Cumbernauld (02367) 37110 

Trade, school! and Club discount yven 

SINCLAIR SERVICE CENTRE 
• Fully Guaranteed Fast Repair Service 
• Appro* 24hr Turnaround 
• CIS av cost or send machine with £1 95 

(return p&pi lor tree estimate 
• Personal caller) welcome 

QUANTUM 
33 CITY ARCADE COVENTRY CV1 3HX 

Tel: (0303) 24632 

CLASSIFIED ADVERTISING 
TERMS & CONDITIONS 

Our terms lor new advertisers (semi-
display and lineage) are strictly pro-forms 
payments until satisfactory reference can 
Oe taken up (e ic luding recognised 
advertising agencies) Cheques and P O S 
should be cruised and made payable to 
A R G U S S P E C I A L I S T P U B L I C A T I O N S 
L T D and sent together with the advertise-
ment to 

The Classified Dcpt L/H 
No. 1 Golden Square 

London W i n 3AB 
There are no reimbursement* lor can-
cellations Advertisements arriving loo late 
tor a particular issue will be inserted in the 
following issue unless accompanied by 

instruction* to Ihe contrary 
All advertising sales are subieci to 

Government Regulations concerning 
VAT Advertisers are responsible tor 
c o m p l y i n g wi th the va r i ou s legal 
requnemenls in lorce eg The Trade 
Description Act. Sei discrimination act 6 
the business advertisements (disclosure) 

order 1977 
Full Terms S ConCrlions o' Advertising 

available on request 

Lineage rate: 48p per word (VAT inc.) Minimum £7.20 
Semi display: £9.50 per single column centimetre + VAT Minimum size 2cm. No reimbursements for cancellations. 
All ads must be pre-paid. 
Write your advert in BLOCK CAPITALS in the grid below, ticking the section you wish it to appear under. INCLUDING 
YOUR NAME AND ADDRESS IN THE WORD COUNT and send it to: ZX COMPUTING, ADVERTISEMENT 
DEPARTMENT. NO: 1 GOLDEN SQUARE, LONDON W1R 3AB. 

REPAIRS • SOFTWARE • UTILITIES • FOR SALE • ACCESSORIES • OTHERWISE PLEASE STATE 

CLASSIFIED COUPON 
ALL CLASSIFIED ADVERTISEMENTS MUST BE PRE-PAID. 
THERE ARE NO REIMBURSEMENTS FOR CANCELLATIONS. 
I enclose my Cheque/Postal Order for £ for. 
insertions, made payable to Argus Specialist Publications. 
(Delete as necessary) 
PLEASE DEBIT MY ACCESS/BARCLAYCARD NO rr 

Name 

E3 

E m 

Address 

P O S T C O D E 

D A Y T I M E TEL N O 

Signature Date 

£ FOR INSERTIONS 
EXPIRY 
DATE . . 

IF YOU DO NOT WISH TO CUT YOUR MAGAZINE, PHOTOCOPY THIS FORM 
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teclt i c a L 
Toni Baker begins a 
new graphics series on 
line drawing 
techniques. 

n i c a u . 

g r a p h i c * 

elcome to a new graphics 
series. The purpose of this series 
is to explore the technical 
possibilities of line drawings. 
With line drawings we can draw 
three dimensional objects such 
as the animated figure which 
was featured In last month's ZX 
Computing. In this series we 
shall keep things nice and 
simple. We will cover the 
principles of three dimensional 
drawing, but we wont attempt 
to do complicated things like 
removing hidden detail or 
shading in according to the 
light — that Is something for 
perhaps a future series to cover. 

Clipping 
The first article is intended to 
cover the principles of clipping. 
You see, we have to start at the 
beginning. In order to do any 
line drawing at all, we must be 
able to draw straight lines. The 
DRAW statement in BASIC will 
draw a straight line successfully 
provided that the whole of the 
line will fit on the screen. Now 
suppose that the line will not fit 
on the screen — for instance 
PLOT 20,20 followed by DRAW 
250,250. If you were to try out this 
example you'd get the error 
report "B Integer out of range" 
and the program would stop 
running. If would be useful, 
therefore, to have a routine 
which would draw only that part 
of the line which lie within the 
screen area. 

This idea is called "clipping", 
because a portion of the line at 
one or both ends will be 
"clipped" and the line will be 
shortened. It is of course possible 
that the entire line will be 
outside of the screen area, and 
should be "clipped" away 
altogether — i.e. nothing at all 
would be drawn on the screen. 

Let's see how this idea of 
clipping works. Take a look at 
Figure 1. The rectangle 
represents the screen area. 
Suppose we want to draw a line 
from point (P1.Q1) to point (P2.Q2), 
as shown in the diagram. To clip 
the line we have to move both 

end-points closer together, until 
the line segment will fit on the 
screen. This is done in four 
stages. First we find the point 
(Pl'&n which is the point where 
the line meets the vertical edge 
of the screen, and then we find 
the point (P1".Q1"), which is the 
point where the line meets the 
horizontal edge of the screen. In 
the same way we move the 
point (P2.Q2) first of all to (P2.Q2') 
and finally to (P2",Q2'T You can 
see that the line segment from 
(P1",Q1") to (P2",Q2") Ties wholly 
within the screen and may be 
drawn normally. 

The same principle will work 
even if the line we wish to clip is 
not in exactly the position shown 
In Figure 1. Wherever (P1.Q1) lies, 
we must first calculate (PI'.QI") 
which will move the point to the 
nearest vertical edge only If the 
point is to the left or to the 
right of the screen (otherwise 
leave It where It Is); then we can 
calculate (P1",Q1") by moving the 

point if necessary (ie. if it Is 
above or below the screen) to 
the nearest horizontal edge. 

Special provision must be 
made for lines which are entirely 
outside the screen. If both end-
points lie to the left of the screen 
then the whole of the line Is also 
to the left of the screen, and 
need not be drawn. This Is also 
true if both end-points are to the 
right of the screen, or if both 
end-points are above the screen, 
or If both end-points are below 
the screen. In each of these 
cases the line is clipped away 
completely, and nothing should 
be drawn at all. 

There are other positions of 
line which lie entirely outside 
the screen area, and these are 
more difficult to detect. Figure 2 
shows examples of this kind of 
line. If the only thing you know 
about such a line are the co-
ordinates ot the end-points then 
it is remarkably difficult for a 
program to work out whether the 

(P2,Q2) 

(P2',Q2') 

(P2",Q2") 

<P1,Q1) 

Figure 1 

ZX Computing Monthly • January 1987 79 



Figure 2 

Figure 3 

tine will or will not intersect the 
screen. Fortunately, the way 
round the problem is very 
simple All you have to do is to 
work out P (P1",Q1") and (P2". Q2") 
using the algorithm above, and 
if any of the co-ordinates is still 
outside the screen area then the 
line should not be drawn. 

Getting around 
Circles may be drawn by 
actually drawing a number of 
very small line segments which 
give the illusion of a continuous 
curve. In other words, instead of 
drawing a circle, we actually 
draw a many-sided regular 
polygon. The greater the 
number of sides, the closer the 
result is to a circle. The number 
of sides should ideally be a 
multiple of four, so that the 

finished result will be 
symmetrical. The number you 
need for any given radius turns 
out to be roughly PI*SQR(R] 
where R is the radius — this 
works well with the resolution 
possible on the Spectrum. 
If we now subject each side of 
the polygon to the clipping 
algorithm, so that it will not be 
drawn if it lies off the screen, or 
so that only part of it will be 
drawn If It crosses the screen 
edge, then you will find that the 
result is a clipped circle, 
whereby only that part of the 
circle which falls on the screen 
area will be drawn, and the rest 
will be ignored. 

Extending the principle just a 
little further, we can use the 
same idea to draw other types 
of curve than Just circles. I have 
included a routine which will in 

fact drawn an ellipse — a sort of 
squashed circle. Since a circle is 
In fact a special form of ellipse 
then the same routine will also 
draw circles. 

Although all of the routines 
are in machine code, I have 
included some codes which will 
allow the routines to be used in 
BASIC To draw a clipped line 
whose end-points are (P1.Q1) and 
(P2.Q2) then you may use the 
BASIC statement. 
RANDOMIZE FN SfPl.QI^.GU) 

To draw a clipped circle 
whose centre co-ordinates (X.Y) 
and whose radius Is R. then use 
the BASIC statement. 
RANDOMIZE FN C(X,Y,R) 

And finally, to draw a clipped 
ellipse you need five 
parameters. Use 
RANDOMIZE FN E(X,Y,R,E,A) 

The parameter list is exactly 
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tfc eccoh n ncall H) ri,177.5 
EJ C0KVWT_X l«3t 29 S 03 auMract XI 
KB mill -n 3,177,5 CO •ton no (Haaory M> contain* Xl). 
04 Hiiipir 127.5*3 OS d*l*t* 

duplicate 127.5*S,187.5*3 )» andcalc 
BO null ro 177.5*3. >37.5*8, XI CCS580 CALL SETJ'UUue Inaign )1,T1,S and TS. 
05 HbtlHt 127.5*s, 12T.5*S~I! tr RST 28 
15 recall K) 177.5*S,127.5*5-X1,T7 u ncall M SI 
I) ncall r1 127.5*S,177.5*S-X1,J7,T1 B> ncall X. 31.S2 
03 nblncl 127-5*S,127.5*S-X1,T2-T1 04 aaltlpljr S1*S7 
01 ml tl Illy 177.5*S,(177.5*3-11)*{T2-T1) 11 conat oca si*s?,1 
t> m i l l rt 177-5*3. (177.5*3-X1)*{T2-ri),X2 03 *ubtract 31*32-1 
H> recall K? 127-5*3.(127.5*3-11)*(T2-Tl).17,11 15 ncall R5 31*32-l,tl 
03 H H I H I 177.5*9,(1»7.5*»-l1)*(r7-Y1),*7-*1 rr racall KT 31*S7-1,T1,T7 
05 divide tJ7.5*S,<127.5*S-XlHT7-Y1)/(X2-X1) 04 aultlptp 3t*S7-1.TI*T? 
El null HI 127.5*s, (177. 5*S-XI)*(T2-Tl)/(X2-X1),T1 41 conat « • 31*32-1.t1"T2,1 
or add i27.l*s.Ti.{i27.)*s-xi)*(T7-Tiy(X7-xi) 03 wbtract S1*S2-1,Tlar2-l 
01 eichanxe Yn(l27.5*S-X1)*{Y2-Tl)/(l2-X1).127.5*S 04 aultlplr (S1*S2-1)*<Tl"r?-l) 
3» H4H1O X andcalc 
c» iter Kalvn) irrm (atmlln*. c»67» 

17 
CALL PP_TO_1 
AJC 1 

Ale (3leS2-l)e(Tien-l) 

ORG 801) ca RET 2 Return If entln of line la above, below 
V COHVDfTjr RST 28 T to one eld* of, the screen area. 
19 ncall n T.87.5 tr R3T 28 
M •ltirlr 37.51 H ncall K4 31 
M duplicate 87.51,87.51 y> a^ laro SleOT 
It null Pi 87.51.07.51,Tl 
OJ Mbtrut 87.51,87.51-71 0010 Juap tru*,CLIP_l (Juap if SleO). 
•2 ncell W 87.51.87.51-Y1.X2 K4 recall )U 31 
to ncell H> 87.5*7.«7-51-Tl,X7,Xl 3® •ndcalc 31 
03 HttlMt »7.5i,e7.5i-Ti,x2-xi csooao CALL COHTHH^X 
04 •ItlpLf 87.51.<87-51-Y1)*(X2-X1) sr (137 78 rc.xt' 
O m i l n «7.5i.(8T.5i-rt)*{x2-xi).w CO •ton HO (Henry K> contalna 11'). 
ti recall HI 87.51,(»7.51-ri)*(X2-Il),W,Yl 02 delate TV 
03 H H l W l 87.51, (87.51-Y1)*( 17-11), T2-T1 CI •tare Ft (neaorr PI contalna TI'). 
05 dlTllJ. 87.51, (B7.51-Y1)*(X2-XI)/{Y2-Y1) 02 delete 
EC recall to B7.51,(B7.51-Yl)*(X2-Xl)/(T2-Tl),Xl Jt endcalc 
or add 87.51,XW(87.51-T1)*(I7-X1)/(T7-ri) C W 5 M CALL SIf_PARllB (lailcn 31" and T1«), 
3® MlMll T3> W T 2* 
C9 SET Return frca aubroullae* v> CLIP_1 ncall K5 TV 

JtC 8025 30 aq aero TV eOT 
•U.W, S«r_J*IW6 LSHL,(t®l) HLt point* to calculator 4*aorlea. 000B ,u»p true,CLlP_7 VJuap If TVaO). 
«5 PUSH >C Slack thle *A4na*. S5 ncall n TV 
3ECL4 IS 1.04 li* nuaber or Faraaetere to aaaign. 5» andcalc TV 
5D SFJJOOF mc t Sat tero flu for final papa cnly. CBl)SO CALL CC'*THrr_T Tt*,X1* 
n WSH 17 Stack 1 rag and i*ro flad. IF For 78 T1*,X1* 
M R « n 00 •ton HO (Haaory HO contain* XI*), 
)C ite A 07 delate TI* 
47 LS 5,1 It. EB ( tat and 2ad paaa) or ns (othereiae). CI aton HI (Haaery HI contain* TI*). 
Ey 1OT 78 TTLHaxe the calculator. 02 delete 
tt> n a i l no XI B6 CLIP_? recall rt 32 
M duplicate xi, xi 30 eq laro 37.07 
21 i U X1,AB6(X1) 0010 Juap Uuap If S2e0). 
3» «IIOlt« b X1,1JS(X1),127.5 tt raoall i*. 37 
05 eubtract I1,AJE(X1)-127.5 >e end Dale 32 
37 *t aero xi,i»(n>m»5T caooao CALL ccirrtt?_x 
000) ju*P tru*,SP_1 XI (Juap if ABS(X1)>127-5>. B> R3T 38 T7f,X7f 

oi delete C7 aton IC (Haaory JO contain* X2'). 
to conat tero 0 07 delate T7-
19 3P_I 31 C3 aton H) (Hraorr X) contain* T2<), 
C4 n u n IU (Heaory HI contain* S>J, 02 delate 
OJ M t t i X endcalc 
3* MdHlfl CM590 CALL jRT^rUUie <l**l«n 37' and T2"). 
JAWjC LS HL,(I*H) HLi point* to currant eeaory taa*. IP RST 28 
010)00 LIi K.0005 K7 ciir_> recall KT T2* 
« WO K..K y> eq vero T2--01 

IS (K«X>,KL Heaer-/ Baae now one neaoiy higher up. ooce .m*P tni*,CLir_4 iJuap U 
n POP IP rr recall W « * 

J* C,3P_L0CP Repeat fev tlaaa. Not* that CO ?od pane 
11 la calculated froa T1, on Jrt paao 32 la 
ca4eulatad froa X7, and on 1th paa* T7 1* 3« endcalc w 
calculated froa T7, fcecaoaa of tha ahlft of ' CB1»0 CALL CMIBffJ Y7*,X2* 
•••cry taaa. IV I9T 28 Y2*,X2* 

rt per to. CI •ton K (Heaory K contain* 12'). 
L3 ((W/.HL ItHtor* aaaory baa* to W. 07 delate Y7* 

C9 RET 

a c gov 

Katun. m es 
07 
5» CHP_4 

•tore P) 
delete 
endcalc 

(Heaory HI contain* T7*). 

» cur RST CW5BO CALL SCT_PAltAIC Calculate S1',T1',37* and T7*. 
J437IT ilk uti 87.5 ri,«1,PJ,47, ®7*5 IP R3T 28 
C9 •ton (Haaory W contalaa »?.5). rA ncall M 31" 
03 nbtnel n ncall 1(5 31".T1" 
C5 •tor. H) (maorr F) contain* T7). 07 or 31' <• tl" 
0} lllttl n,ai,P2 * recall Ht 31" OK T1-.37* 
34377F it! 1>U 127.5 Pi.41,R, 127.5 07 or 31" <* T1* CP 37" 
ce •ton HA ;«aaory cwttina 177-5) rr recall K7 31* 0« Tl* 08 S7-.T2* 
05 Mbtrwt 07 OT 31" CB 71' OR 32* OB T2" 
C7 •ton r2 (Htaory « contain* X7), 38 andcale Switch off calculator. 
02 delete Pl.tJI CWJJ2D CALL PP_T0_A lie SI* 0« Tt* OH 32- at T2*. 
R recall W P<.Q1.87.5 IT A » 1 
03 H b l n d n,ri 00 RET XZ Return If line atlll mlalde acnan area 
Ci •ten Ml ! yaaory K1 contain* *1). IP RST ?« 3Mitch on calculator. 
07 delete PI M2 recall » XT* 
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IM 
m n u l l « X7-.17T.5 3' dupllcat* ABS(»).AIB(«) 
U con*t kolf n - , 177.5,0.5 u rocsll KA ABS(t),AH(P),I*R 
or >44 X7-.12* 74 AJE(B),ABK(«).AB',K"P) 
0* •lac* W ()**ory m cofLtsins 12*), 03 •iMnit A»(*),AB3(*)-ABS(F*1t) 
or •11 Z2-.12* 3T rt u » AIS{K),A»(P)>AI8(E^t)T 
77 1st I f 0004 ]<•) tni*,ILL_l A«;* ) (.'<BP if AB(B>AH(m)). 
O •ton K2 (mku r2 certain* P7>). 07 4*l*t* 
K> nc*ll ID P9-.X1* EA roc* 11 r* n 
ra nu l l * PS-,!tl«,17« ?A sbs AIB(WI) 
or •44 P7",X1**17* IU_1 K (-AB3(») or A»(PH), «hich*Y.r 
rt lot P7-.M" is ths lsrtsr). 
oo •tor* W (ttaorr I® coot sins Pi*), 74 o«r S«(II) 
03 subtract P7--P1" 
n neoll K> pj'-pf,Ti- A3 C(*i*t pi/2 3W(K),Pl/2 
w rocall ps «-Fi-,T2",*T.5 04 Kltipl; $w(K)>n/? 
A? CCBSt bslf nm-rf.rr.»i. 5.0.5 3* *o4cslc S»(K)«n/2 
or *4d w-n-.r?-,** 34 »C (HL) S»(K)*M 
W stor* 19 (fctoT W9 contains 99). CDK7S CALL P7_T0_4 At> 3tJI(K)api to a u n t lnt*(*r. 
or *44 77*-P1",T7*a*» 3406 JH C,KLL_PC J«p tf S#(r)apt>r»4. 
77 lot P7--Pf,«7- BfcPC ad re 
c> stor* X) ( » » r f K} contslns $?•). «04 A® A, 04 Ala ouabar 01 arc* n**4*d to draw *llip**. 
11 r*c*ll HI 30Q7 JW *C,ILL_EUU Ji»p Lf<7}«4. 
R rvcsll K9 I t vp i ' .W.T IMI 3WC nj._pt LD A,PC L'** 7574 arc*. 
or s44 r7--P1*,Q2*.Tl"*«> 75 I1L_9UH roan at Stock nusb*r of arcs n**d*d. 

77 lot CWS7D CALL 3TACI_A Ption onto oslculstor stack. 
Cl stor* Kl (Hssory PI contain* «!•). ir UT 7* ABC3 
0) *uttrsct A) const pi/2 ARCS ,W/7 
BO r*c*ll K> r7--pi",v-Qi*.rr » sndcslc AHCS.n/7 
Cl r*c*U »i 3«J L» (XL),*} AKS,2*PI 
J» «nic*lc a K3t 29 AJtCS,2*Pt 
C3BC77 CALL tun FLOt th* first point of th* lln*. 01 *xcfasnt* 7*PI,ABC3 
C 37774 jp iiiti_3uw RAv th* lis* *agp*nt, *n4 nturn. 0) 4l*i4s 7*ri/A»CS 
DO aor CP •tor* (HMory yf contnln* th* uount tr which th* 
00 KIP . Sfltl* sust b* incra—nt*4 st *soh psss). 
00 COP Ttoss thr** bjrt** unus*d. 07 d*l*t* 

a»C BCTS 3* •ndoslo 
tr *xt_POI w P3T 7* Blew* th* cslotilstor. cmso CALL WT_rOt»T (Ploory H10 contslna rt, sn4 H11 contslns <tl). 
n roeoll m Cl POP BC *ia A>CS. 
n nu l l n n , n 65 •LLLOOP rosn BC 
M COS f*.C0S<41) HP WT 2* 
at •ultiplp IK »C 06(11) n r*c«ll rr At 
C» stor* KS (Ntsorp m contains E4*C09(A1)). tr ncsll XT 41,not 
tr r*csll HC t*p«ccs;Ai),C03(A) or add AlalKB 
04 nltiply £*P"CCS(At)*C06(A) ct •tor* HI (Haoory Kl ccnt*ln* up4ata4 sntls A1). 
a rocsll Kl X*H*CCS(AI)<CCS(A).1l 07 4*1tt* 
ST. r*csll rX l***C03(Al)*CC6( A) ,11,41 ro ncsll M10 ri 
ir • to c*r*COS(AI )«eoa( A) .h.SIXAI ) ri ncsll Kl 1 n.ai 
04 Sultiplp w«*COS(AI )<cos(A).»ni»(Ai) 3» *n4c*lc 71.41 
CT stor* Itf (Hwrp KT contslno B*SII(A1)). C»080 CALL nr.roiNT (PMorp mo contain* K, and K11 contains 07). 
ra r*c*ll KB I*B*C0S(A1)*cm(4),II*3IX(41)13ItfA) XT S9T 7* PI.Q1 
04 •ultlply *«P-:C6(AI)«CC6IA),»*31*;AI)«91»(A) ro nooll mo 
03 suM met (•**CCS( AI) *C0S( A)-**9I»(A 1) SSI »(A) ri ncsll ml 
17 r*e*ll Ml? **PHCC3( AI) «C0S< A) -*r*fLllf<A 1 )*9I«( A), I )« •ndcalc n,Bi.p7.«7 
07 S44 *>B*lt*C0«(A1)sC<a(A)-«*SI>l(A1)*3IAA) C»?BO CALL CLIP Itraw ths Una M«Mnt, 
30 •tor* mo (H*oory R10 contslns f ). 
01 4*l*t* Cl POP BC Pi - An count. 
» r*coll Kfl I*««C08(AI) ion UIRZ E.L_LOOP Loop bsck to draa ant If* of slllp**. 
EE ncsll 1® S**«C0S{A1),n*(A) C9 HIT ••tan. 
04 wltiplp W«C06(A1)S91K*) 
tf nu l l n E**««e( A t )«SI«( A). »«SI*( A1) OK, *1T* 
m r*c*U HC ra*CCO(A1)«9ni(A).P«SI«(AI),CC8(A) 013700 i i i x m n U K,00}7 tCf 5 * 104. 
04 •ultlplx s4*cc6(Ai)*siit(A),ii*sii(Ai)<caa(A) CLA£81 CALL 3ET_HP Croats tan osloulstor n*oorl*«, snd pvsh 
Of •44 E*H«C06(A1)*SI«A)̂ I*S1»(A1)*COS(A) M.41.P7.47 cato col mist or stock. 
r j ncoll PI 3 Wt«ttB( A1) "31»(1 ).**3I»< AI )*C<B( A), T emit) CALL CLIP Draw th* ellpp*4 11ns s*(Mnt. 
or *M r*t*t*COS(Al)*3IKA)<«*SIX(AlX0S(A) wi» Jt nr_nrt Jusp to oxll. 
D1 •tor* nil (ftmorp mi eontsins (J). 016400 P«_CI»CL* LS BC.OO64 BCia 5 * 704. 
07 4*1*1* CBA641 CALL MTJFP Cf**t* 704 o*os 4 push J.T.I on oslo stock. 
3* •nscslc TJ J* X,T.» 
W PIT Btturn fr<m nbrcwtln*. 41 conot 1 X.T.1.1 

40 const 0 z,i,r,1,0 
CHE 8 nt 3* andcsle 

n m i n t KIT ?» X,T,I,B,A 1906 J* P»_BLL_? .'nop to 4n« th* clippod circl*. 
dupl lest* X,T,«,X,A,A 016400 PX_HUP*I LD PC,0064 Kt- 5 0 ?04. 

70 cos X,T,»,I,A,CC8(A) C0A661 CALL 3rr_lT? Croot* 204 **>• A cu*h X,T,I,I,A on o*la stk. 
oe •tor* K (Mssorr IV contslns COGtA))• c u m PH_«LL_? CALL ILLIP9I Or** tu *lltp*o (or oinlt). 
or 4*l*t* *.T,l.t.A 71975c n_mt LD HL.MK*? 
ir • is I.T.».».Sir(A) 776B5C LB (KO>i.lC. B*ator* eolculstsr s*oorl*a to norosl. 
CD stor* MS (Hwory Kl contalaa S1V(A)). 715*77 LB RL, 775* 
07 4*l*t* X.T.P.1 C9 ro KL1(• 775* to p**vsnt *7at** crash. 
01 vichsnc* * . r ,M CT ur Datura to BI3IC. 
c» •tor* KB (Knoir K> contains 1). 
04 oultiplj <*C *1A6 
CA •tor* Nk (Hsaorr Itt contain* !•»). rr s«r_DP HTt 30 Cr*sts apnea for cslotklstor ***•:rla*. 
07 4*1*1* X.T 1D536W LB (NS1),M Ho** osleulotor oaoorl** sccordintlr. 

»3 *tor* HI 3 (HMory Kl} contains r). TAO NC LB flL, (KFAIiD) KLi pts to 1 at u**r 4*fln*4 n arivswt ncor* 
07 4*1*t* X 75 s*_toor IK EL 
te •tor* Kl? (Hwtt Kl? contains 1). 7) IIC KL BLi points to a«rt ni sr|uo*nt. 
07 4*l*t* CBB433 CALL JTAa_«CW Pish this srjpiosnt onto th* csl* stock. 
40 coast tiro 0 71 LS A, (XL) 
CI •tors A (Kssory t l contain* T,ro). 7) »C HL 
07 4*l*t* R7C cr 7C 
EB ncsll KB 1 2*75 j » i,w_L0cr Loop bock if thor* nr* oor* ortussnts. 
74 sbs A»(P) » BIT M m . 
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the same as that on the QL. X 
and Y are the co-ordinates of 
the centre of the ellipse. R is the 
smaller radius, and E (which I've 
assumed to be greater than 
one) Is the ratio of the larger to 
the smaller radius. A Is the angle 
(In radians) which the larger 
radius makes with the horizontal. 
Figure 3 shows how all these 
parameters fit together to define 
a full elipse. Note that if E is less 
than one then for "larger" read 
"smaller" and vice versa in the 
above description. Note also 
that if E equals one then the 
"ellipse" will actually be a circle. 

The program makes use of 

twenty calculator memories (ten 
for the clipping routine, and ten 
more which deal with ellipse 
drawing). Since the calculator 
only has six memories built in 
then It is necessary to create the 
extra memory in the workspace 
using the RST 30 instruction, and 
then point the system variable 
(MEM) to this memory. (MEM) 
should be returned to its normal 
value of 5C92 at the end of the 
routine, and this Is done at the 
label FN EXIT near the end of 
the machine code program. The 
actual usage of these memories 
is detailed in Figure 4. 

Finally, there Is Included a 

XI 
Y1 
12 
Y2 
St 

T1 
32 
T2 

1 2 7 . 5 

6 7 - 5 

M l 

R 

C O S ( A ) 

S I N ( A ) 

A I 

I NCR 

K 1 0 P 

M11 Q 
M12 X 

M1J Y 

X coordinate of start of Una - 127.5 
Y coordinate of start of line - 87-5 
X coordinate of and of line - 127.5 

Y coordinate of end of line - 87.5 
-1,0 or 1, if XI ia left of, on, or right of screen respectively. 
-1,0 or 1, if Y1 is below, on, or above screen respectively. 
-1,0 or 1, if X2 is left of, on, or right of screen respectively. 
-1,0 or 1, if Y2 is below, on, or above screen respectively. 
Half the width of the screen. 
Half the height of the screen. 
Half the major axis of ellipse. 
Half the ninor axis of el11pee. 

)- Inclination of laajor axis to horitontal. 

Angle subtended "so far". 
Amount by which A1 is incremented on each pass. 
X coordinate of point on ellipse. 
Y coordinate of point on ellipse. 
X coordinate of oentre of ellipse. 
Y coordinate of centre of ellipse. 

Figure 4 

BASIC program (Figure 5) which 
demonstrates the clipping 
routines by drawing a rather 
nice pattern out of lines, circles 
and ellipses, which are too large 
to fit on the screen. Give it a run 
and see what vou think. 

In machine code, the main 
clipping routine is the routine 
labelled CLIP at address 8052, 
which requires P1,Q1,P2,Q2 at the 
top of the calculator stack, in 
that order. The routine ELLIPSE at 
address 811E will draw an ellipse. 
It requires the parameters 
X.Y.R.E.A, in that order, at the top 
of the calculator stack. The entry 
point from BASIC will be either 
FN_SEGMENT (address 817B), 
FN CIRCLE (address 8186) or 
FN ELLIPSE (address 8192), 
depending upon whether FN S. 
FN C or FN E were used. 

In the next article in this 
series, we'll start taking a look at 
3D, beginning with Isometric and 
other simple kinds of projection 
(don't worry — it's easy). See you 
then. 

P.S. Thanks to M.P. Computers for 
the speedy repair of my 
microdrive unit. 

10 FOR I 3 0 TO PI STEP Pi/20 
20 RANDOMIZE FN E(128,88,60,2,1) 
30 NEXT I 
40 FOR I » 60 to 120 STEP 20 
50 FOR J = 0 TO 4 
60 LET A1 (2*j/5+.5)*PI 
70 LETT A2 * (2*(j+2)/5+.5)*H 
80 RANDOMIZE FN S(128+1*C0S A1,88+I*SIN A1, 128+1»C0S A2,88+I*SIN A2) 
90 NEXT J 
100 RANDOMIZE FN C(128,88,1) 
110 NEXT I 
120 DEF FN S(A,B,C,D) = USR 33147 
130 DEF FN C(X,Y,R) = USR 33158 
140 DEF FN E(X,Y,R,E,A) = USR 33170 

Figure 5 
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This split-level racing game incorporates all the excitement of the race, 
track, in fact many race tracks, as it features an icon-driven track 

designer that allows you to construct your own tracks as well as select i 
scaled Formula 1 championship circuits. 

One or two people can play and have their own 3D view. Some 
ingenious programming has made the feel of controlling the cars very 

realistic, and you can even bump and push your opponent's car if you 
want to play dirty! 

[MM! Available for Commodore 64 at 

NOW AVAILABLE FOR SPECTRUM 48/128 AT 

and coming soon for AMSTRAD CPC computers! 
SOUtxrtHC* is* flfCSffflffl TfUDt-MARK OfHOftHB* HOSBKSLW CM I COPrfKGHTS RESCAVCD l(tlur« Cenwl» * t wNHy owwd wbsnjufy of Gimts iw 

IMMJ 

Please send me a copy of SCALEXTRIC at £9 .95 
COMMODORE 64/128 • SPECTRUM 48/128 • 

Name 

Address 

Please make cheques and postal order payable to Virgin Games Ltd., and post to 
Virgin Games, 2 /4 Vernon Yard, Portobello Road, London W11 2DX. Please do not post 
cash. 

^Leisure Genius 



Imagine Software (1984) Limited 
6 Central Street.Manchester M2 5NS 
Tel 061 834 3939'Telex 669977 

' L icensed from Teito Corp., t9HS, Programmed for lAmsired, Spectrum, Commodore} 
by Imagine Software. Kxport outside Europe prohibited" 


