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NEWS
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Spectrum 128+2 launched at PCW Show

Amsirad have made their
first move as new guardians ol
the Sinclair name — an
impressive redesign ol the
Spectrum 128 incorporating
leatures that Specirum owners
have been calling lor ever
since its infroduction.

The 'black box' look of
previous Specirums has gone,
replaced by a more robus!
looking greyigreen ¢asing
reminiscen! of the Amstrad
saries

The ‘glued on faope recorder’
gmmlmd by Alan Sugar has

included in the form of an
integral dalacorder so that
fiddling with volume controls on
cassette players is now a thing
ol the past.

The fiat keyboard, bane ol
many a Spectrum programmier
has disappeared, lo be
reploced by a for more pro-
lessional looking 58 key full
fravel lype writer style ‘Qwerty
keyboard.

in keeping with Amstrad’s
vision of the 12842 as a
powerful game playing
machine, two joystick porls
have been included. These are

non-standard ports accepling
only new Sinclair SJ51 joysticks
This Is a malching colour
coordinated joystick which will
be available either bundled
with the machine or separalely
al £14.99. Joysticks thal are nol
compalible with the port can
still be aftached via inferlace in
the time honoured lashion.

Despile the emphasis on
games playing there are sill
many oplions open for other
usas with ports provided flor
keypad, serial printer and MIDI.
The Plus 2 is compatible with
Iinterface one and microdrives
and olther peripherals.

So those Specirum owners
who are looking for a compuler
with more possibilites than
gomes playing will nol be
disappointed with the
capabilities of the Plus 2.

Internally there are no real
changes from the original 128,
the redesign concenirales on
improving ease ol use. One
minor change in the ROM s
however apparent from the fitle
screen, lor Sinclair 1982 now
reads Amstrad.

One Sinclair tradition that

has been adhered lo is pricing.
The 128+ 2 comes with a power
supply, arlel lead and manual
for £149 (inc VAT). Thot's £30 less
than the cost of the mark 1 128
when it was launched.

One quibble with the first 128
was the discovery that some 48K
software would nol run on it

Amstrad hope 1o improve this
siluation by gln?uSpeclrum
software with a “Sinclair Quality

Conftrol” seal of approval which
guarantees that the software
will be compatible with the
128+ 2.

Amsirad have shrewdly
redesigned the 128 In the
Amsirod image and with a
decenl keyboard and buill in
lape recorder now added and
a highly compalelive price lag
it seems that Amstrad under the
guise of Sinclair have another
success story on their hands

W

Gelting
fechnical

$ m 128+2
£149 (inc VAT)

lel"l'lﬂl's
RAM 128 Kbyles
ROM 32 Kbytes

CPU
ZB0 running al 3.54490 Mz

Screen

256 x 192 Pixel resolution

24 x 32 colour resolution

8 colours foreground, 8 colours
background plus intensity and
flash setlings

Independenlly controllable
border

Sound
Three voice lone andlor nolse

with 16 envelope selling. One
voice CPU generated. Ouiput
via TV or audio socket
Keyboard

58 keys full travel ‘Qwerly’
kevboard

Storage

Inlegral datacoder. Volatile
silicon disc

Firmware

48K Spectrum Basic (compala-
billity mode)

128K enhaonced Spectrum
basic with full screen editor and
men driven command syslem
Calculator

Single-key program loading
system

Interfaces

UPH PAL TV port
Serial printer pori
RGB monitor port

K d porl

Mlgk port (out only)

2 joystick poris

Audio Oul Foﬂ

Expansion 10 port (tull Z80 bus)
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PCW Show Diary

Thniuﬂmhmlnptmt?.ruumnhdhm
each other by stands of sheer size. year the siatus
had shifted fowards height with several

— Deactivators an android bomb disposal
m mmmulnummmmmmw

L of Fear, described as a
mixture of * and arcade’” — a murder
mystery set under the Ebp. games in the pipeline
o a ball IMML sports game and The

- a
Plot an arcade
= Uridium, a great success on the Cé4 is
A game wh
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New Peripherals at PCW

Cheetah spotted the need for joystick adaptors for the
new Spectrum 128+2 and the Cheetah Machi+ (£14.95) and
the 125+ [£8.95) come with standard and 128+ 2 compatible
connectors. An adapftor for standard to 12842 joystick
compalibliity Iis available for £2.99.

Ram Electronics have launched the Music Machine, a
complete add-on music system for £49.95. Also released Is
Ramprint (£34.95), a centronics printer Interface with joystick
port and ‘instant access’ word processing.

Spectrum Games Top Ten

1 1) Jack the Nipper Gremlin
2 [2) Ghosts n Goblins Elite

3 () Atantic Challenger Game Virgin

4 [4) Greoen Beret imagine

5 [ ) The Boggit CRL

& () Mission Omega Mindgames

7 [ ) Stainless Steel Mikrogen

8 (9) Bobby Bearing The Edge

9 () Trivial Pursult Domark

10 [ ) Nexor Design Design

[Chart supplied by W.H. Smith)

Lime change at the fop this month as the software houses hold
back thelr new games for en masse release af the PCW show.
Jack the Nipper remains at No 1 and the Iun?‘od IQC?‘I' Groen
Beret seems lo have permanently claimed the No 4 spot with
its third showing just inside the fop five.

@ NEWS
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And vast quanitities of
Bounces Sounces patler, oo o el
Winners re; Keith Moore, Kent; Steven
ﬂﬂd:wm
; Guum-r[
The Bounces compefition inour  Jones, Cardit; Michael ﬂm
June issue brought in lots of Pattit,
mﬂﬂnﬂmh&mlnhﬂl folk; Tony Evans,
since I've now got 1o spend all  upon Tyne; 5. Curlis,
morning typing out the names  John Dixon, Moray; K.E. Hankin
of the winners), though quite o Wes! Midlands; Guy Davies,
lew took libertles with the word-  Surrey; Sean Alverson, Essex;
square and siarled inventing all  Michael and Wear;
mdoddwdshmmn Lowrence Millea, Liverpool;
number required mm Philip Yeung, ; Plerioot
ever heard ol a sport ﬁm' Aus-
Poio?). tin, : AP Smith,

outh Yorkshire; Matthew
rold, Buckinghamshire;
Gal ; Cline

lon Stallord, . Stewart
Catley, surtl;v: AF. Moltin, l..m

nM;hl MIW
1:H ¥
ﬁhoppard, ire;
Pater Dovies, Lancaster; Gary
: Swindlehurst; John Pullen, Lon-

o

Devon; Kelth Worces
ter; Marcus Beer, Kent, Fergus
ing, ;rnmh\:‘\l'rz: Sean

e, CA. Slomiord,
Yorkshire; Michael Edwords,
Middlesex; McCrea-

]
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Activision Eidolon

Eidolon is the lotest Spectrum offering from Activision, and is
due o be releasad in two versions lor the 48 and 128K machines
The Eidolon is a machine invenied fo allow you o explore
the depihs of your own subconscious Id (whotever happened
o good old "2ap the aliens’ gamas?). If seems thal your mind
is full of weird cregtures that ‘lurk’ in the depths, but fortunately
the Eidolon can zap these liltle psychoboogers with fireballs,
though It doesn’t say whal they'll do o the inside ol your head.
Featuring ‘ulira-realistic’ fractual graphics, Eidolon will let
you plumb your own depths lor £7.9% (48K) or £9.99 (128K).

By appointment

8th Day Software, formerly purveyors of cheaple adventures
fe nol as many masses as they would have liked, have gone
upmarkel. Their nex! offering costs a full £6.95 and fealures
a group of characters known In the press as The Royal Family.
With all your favourifes, royal rogues and a plof thal doesn't
bear repeating the game, simply entitled HRH should be in
the sheps round aboul now, or you can cenfac! 8th Day on
051-677-1581.

Knight Rider

Knight Rider—here at last?

By now you mlghl know whether or nol Ocean have managed

fo gel Knight Rider out in time to meaet its latest scheduled
release dale which was the end ol Augusi. And, as a mark ol
their confidence Ocean have even supplied some screen shots
from the game (though we haven'l yel seen a review copy) so
you can have a look at it here and see if you think it was worth
the wait.

Also on the way from Ocean this Seplember Is Nighimare
Rally, @ "surreal” driving simulation that doesn’t look amazingly
unlike Knigh! Rider, and will sell for the same price, al 5?85.

Nightmare Rally
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Going Ape

Marlech are stepping up their release schedule with a
number of new titles due for the aufumn. The Spectrum
version of W.A.R. is due in Seplember, toc be followed In
Oclober by Cosmic Shock Absorber and a new martial arts
simulation called Uchl Mata based on Jude.

Then In November, Tarzan will be swinging along in a
game in which the guy with the monkey has to rescue Jane
from the natives who have kidnapped her and hidden her
in the depths of the jungle [sounds like it's going to offend
the sex and racial equality lobbies, but then there's nothing
wrong with a litlle controversial publicity every now and
then).

All Martiech's autumn releases are priced at £8.95, apar!
from W.A.R. al £7.95.

More Chess

Callously disregarding our special Chess fealure this month
Alligala have decided fto launch their new Cyrus Il Chess
program next menth. Available in version for the 48K
machines and a special 3D version for the 128, Cyrus |l is
trumpeted as ‘the best Chess program for the Sinclair micros.
Featuring a variety of options (which we'll look at at a later
date) both versions of the game will be avallable in
September for £11.95.

Madness by Moonlight

Arriving Just microseconds loo lale o be reviewed Ihis Issue,
Moonlight Madness arrived Irom Bubble Bus Software, Writlen
by John Cain, author of Booty — the lirst ever deceni budgel
game — this is an arcade adventure in which you have lo seek
oul the nineteen pills hidden in a dark old mansion,

We've reproduced the cassette artwork a) because it's gnt
a nice picture on if, and b) because it's the first game weve
seen thal has the new Amsirad/Sinclair quality control sticker,
What with the release of the new Spectrum 128 and the quality
control getling started It looks as It Amsirad have finally gotten
their strategy for Sinclair worked out (we hope) . ..

qulu}n|hﬂit

adness

SPECTRUM 48K & 128K

Who wants fo
live forever?

If you do, then Mirrorsoft’s new
game, Zythum is the game for
you. If you can make il across
the four territories full of pits,
marshes, quicksand, landmines
and the like then you just might
have a chance ol gaining the
mystical elixir which will grani
you elernal lile (which may be
the only way you'll ever gel lo
sea Knigh! Rider released). Ol
course elernal life doesn't come
for nothing so you'll have to
stump up £7.95 for tha privilege

Biggles
inners

Loshings ol wizard prangs, old
chaps and chocks away type
banler were received in our
Biggles caption conlest. Bul the
winner of ihe Biggles Goodies
bag ol o copy of the game,
Biggles T-shirn, scar, soundfrack
album, badge and poster is A,
Hulmes ol Allringham in
Cheshire for Biggles comment
to the threatening German;
"Okay, okay. three free llying
lessons”. Twenty five wvalianl
runners up carry olf a copy of
the game, T-shirt and badge.
They are Geol Dagger,
Blackburn; Chris Harris, Sutton
Coldlield; N. Owen, Prestwood,;
Tony Roven, Lianelli: Andrew
James, Tyne and Wear; Charles
James, Tellord; J. Claylon,
Altringham; BJ Kamphuis,
Holland; P Newnham, Weslon
Super Mare; P Serbert, Harrow-
te; Barry Carter, London E2;
orgen Jacobsen, Denmark; C
Parkin, Rayleigh; Joseph Kasa,
Basingstoke; Gerry Galloway,
Liverpool; Christophar Smilh,
Bushey Healh; Lars Stkholm,
Denmark; S. Brodig, Hull; Gary
Bond, Carricklergus; Rob Ram-
shaw, Tynemouth; Alistair May,
Moray; Geol Hill, Belfast; P Poge,
Wirral; lan Hope, Walsall; Chris-
toph Pulhall, Wesl Germany.’

Citizen
Printer
Winner

The winner of the Citizen LSPA0
printer is ER Hepburn from
Dalgethy Bay in Fife, Scotland
who coreclly answerad the
questions on the LSP10% print
speed in NL& mode (25CPS), the
size ol the printer's bufler [4K)
and the lile expectancy
(100,000,000 characiers).

Branching
out ...

. with two new labels are|
Arlolasoft. Until recently
they've been mainly reliant
upon American Cé4 games
for their releases over here,
but now Ariolasoft intend to|
expand with two new
labels. Reaktor, which will
concentrate on arcade and|
aclion gamaes, gets under
way with Deactivators. The
39 Steps label will focus on
adventure and sirategy
ames, starting with They
Sicle A Millien in which you
have fo plan the perfect
crime. Both new titles will
cost £8.95 for the Spectrum
version.

Room 10

CRL look like they'll be having a busy autumn starting with
the September release of Room 10. Sounding a bil like a
mixture of Ballblazer and squash, Glyding is a futuristic sport
played In Room 10 of the Galcorp Leisure Complex, and
incorporates a special splil-screen display.

Then in October you can expect Cyborg, the first part of
a frilogy which carries on the theme of the Tau Ceti game,
and this will be followed by the arrival of Dracula, This was
originally planned as a simple texi adventure, but according
fo a CRL spokeswoman the game “has become quite
sophisticated, and now has 3D graphies™

Dracula and Room 10 will be avallable for £7.95 while
Cyborg will cost £8.95.

~ NEWS
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For ZX SPECTR UM - Compatlble with 48/128k/+2

® MIDI DELAY FACILITY
® MIDI INOUT/THROUGH
¢ STORES THOUSANDS OF NOTES

& CONTROL ANY MIDI COMPATIBLE INSTRUMENT

o FORWARD AND REVERSE SEQUENCE PLAYBACK

¢ FULL MIDI COMPATIBLE ASSIGNMENTS

¢ REAL OR STEP TIME INPUT FROM INSTRUMENT OR COMPUTER
* SUITABLE FOR HOME OR PROFESSIONAL USH

* EXCEPTIONAL VALUE

AMPLE |

FDr ZX SPECTRUM- Compatible with 48/128k/+2

® SAMPLE ANY SOUND e SYNC FACILITY & MIXING OF SAMPLES
& SUITABLE FOR HOME OR PROFESSIONAL USE = SIMPLE TO USE
* REPLAY AT VARIOUS PITCHES FORWARDS OR BACKWARDS

o POWERFUL EDITING FACILITY e ECHO, REVERBETC

¢ SAMPLE SOUND EFFECTS INCLUDED e COMPLETE SYSTEM

» EACH SAMPLE SOUND STORED AS FILES IN MEMORY

o BANDWIDTH-AN AMAZING 17 5KHz

& OUTPUT THROUGH MOST HI FI'S = MICRODRIVE COMPATIBLE

* GRAPHICS SAMPLE DISPLAY » PLAYBACK FROM KEYBOARD

& REALTIME PITCH HARMONISER __________._-——-——_"

SEECDRUM

Digital Drum System for the Spectrum 48/128k/+2

8 DIGITALLY RECORDED REAL DRUM SOUNDS

SIMPLE TO USE — UP AND RUNNING IN ONLY MINUTES

A TRUE DIGITAL DRUM MACHINE

‘REAL TIME' OR ON SCREEN PROGRAMMING

COMPLETE WITH SOFTWARE

EXTRA SOUNDS CAN BE LOADED FROM TAPE

= CREATIVE, EDUCATIONAL AND FUN

e THE MOST EXCITING PERIPHERAL EVER DEVELOPED

o DYNAMIC FILING SYSTEM — STORE OVER
1000 PROGRAMMED RHYTHMS

* SONGS CAN BE SAVED ON TAPE /DISC

e TAPE SYNC FACILITY

.

.

NOW AVAILAB
Latin Kit &EdllérE

POLYPHONIC o COMPREHENSIVE MANUAL
JUST PLUGS IN TO MOST HI FI'S

Prices include VAT, poslage & packing Debreety normally 14 daws Enport orders &t no axtrs cosl  Dealer snguires welCome

Cheetah, products svalsble fiom tianches of o ST WHSMITH @ Hgh 5t Stores snd all good comguter shogs

CHEETAH MARKETING LTD
PWRIDWBRDOE SCHEMNCE PARE
CRICKHOWELL ROAD, 5T MELLOMS, CARDIFF
TEL: CARDIFFIOZIA 777137 TELEX: 497455
FAX:0222 779404




Dan Dare is about to
burst onto the
Specirum in a new
game from Virgin. Win
the game and save the
universe.

irgin's Dan Dare is bound 1o
gain accolades from all
quarters when it's released soon
and we'll be reviewing it fully in
the next issue. To whet your
appetite it's enough to say that
the graphics are among the
best yet achieved on the
Spectrum and it's a game of non
sln? action.
he first two winners carry off

the game plus a special bonus
copy of the book, “The Man Who
Drew Tomorrow", the life story of
the illustrator Frank Hampson
who gave Dan Dare his original
look in the comic sirip. Packed
with lllustrations from the classic
strips the book retails in the
shops for £9.95.

There are a further 25 copies
of Dan Dare for runners up.

Quiz time

All you have to do to enter is
answer three simple questions
on Dan Dare.

1. What comic did Dan Dare
originally appear in?

2. What is the name of Dan's
arch ene

3. What is Dan's spaceship
calied?

When you've gol the answers,
complete the entry coupon and
send it to Dan Dare Competition,
ZX Computing Monthly, No 1
Golden Square, London W1 3AB

Remember o write your
answers on the back of your
entry envelope.

The competition is open to all
ZX readers from planet earth
except employees of Argus
Specialist Publications, Alabaster
Passmore and Virgin games. The
editor’s decision is final and no
interstellar communications can
be entered inta. The closing
date Is November 7th 1986.

i L e

Dan Dare Competition

. SR oweens. . 4 M B R T T P R LAl AR UL E PP S I
I BOMB .ociciiviiiiinnnnnine s Tl o s safhvesvalls abnss O s RO A PRt I
ALICHBEE ...ocovciiisisssisssssissssssssssssarrtiil] B Bl ol nsrastsmsrrnsnsinsssunpsmminssiniion I

Send your enfry o Dan Dare Competition, ZX Computing Monthly, ]
No 1 Golden Square, London WiR 3AR

ZX Computing Monthly - October 1986

ETITION



Qf’ﬁﬁﬁ N
f’/"“; LL Ll “\EX\\\

ALWAYS AHEAD

pm First Division
fiants and opted to

stay with Rovers. ' aner of U P

This promising/ LR AN K . 83X Qe .

N ‘cembackhaaslgl' v i ' - -

i Th‘ﬂfpﬂ annou . T ’ . mstrad, BBCEleciro

~ today. 4 " \ i CE :

B" ""‘ Cox, 1t1'r'l .; ihe \ L . .
y
Em ¢ f-'l.lh i
r'ul "-I.m.l;.,:m » Avenage
EBUT““ ok W e 5
ith »- Bh | o strd
J '-'rhh h h o

a:;:‘xo ‘“\‘\ﬁ‘ - ' { ‘*“0
"”“‘"‘-’ ]om Cly. X 5. L |
ALE overs TN e G

. r medical e 8 I id be : - after noi
- expert Pierrd 5% h B contra ‘
il | | has treated ot ' i b # [ act,
A e co pean Star ST juo (hreatens TH - 4 {
L !' %, __* Jury #'LI.I!H- w o 1 - ol - =

S e islikely 1 jus haters, oouad for the workd signalling the |

a1} ot N —_— remirks ihle wOri
; n il o hﬂl \\Illl,_h h 1% H'nll.jl._
. m‘ born plave
".1 ' 2 5 - I “'.l'”]l_q_lu

prokif
d feluctant It war |h' scorer in ther )
[ n::rd '" L Cagie I'Ihhl-;'.
Menacin Oked the mq




OF THEIR TIME

Future Knight Trailblazer
Cle+4 MSX Spectrum 48K
£6.95£7.95

Available November



SPECTRUM GAME REVIEW

/4

George Du Valle goes
for a spin on Digital
integration’s new
moforcycle
arcade/simulation.

LT. Racer
Digital Integration

£9.95

wWAFas it worth the walt? That

question flashed through
everyone'’s head as they had
their first look at a playable
version of TT Racer, Digital
Infegration’s newest simulation.
Although every simulation
addict will be familiar with the
classic Tomahawk, TT Racer
Pmmls&d to be the first game
rom DI that could be played,
and enjoyed, by anyone.

It took less than ten minutes to
get an answer to that initial

uestion, a resounding ‘yes. As

the author, R.J. Smith,
demonstrated the game, it
became very apparent that the
two years it had taken to write
was well worth it

Although called TT Racer, the

me has very little to do with
the actual Isle of Man TT races.
In fact, the game is sel
completely in a Grand Prix
environment, with the player
balnP able to race un: of the
four full classes, 80cc, 125¢cc,
250cc and the blue riband
event, the 500cc.

Options

Even before playing the game,
the options give a clue fo the
incredible scope of this
program. In total there are ten
initial options, varying from
entering your name fo the
number of additional bikes that
will be in the race. Confused?
Don't be, DI have managed fo
make it possible to network up
to eight Spectrums together to
enable racing. When used (and
yes, | have seen it work), it allows
you to see whoever is ahead or
behind, and they can see you.
Although this is o fabulous
option, and one that it would be
ridiculous to ignore, especially if
gou have a few friends with
pectrums, the main game is
impressive in its own right. In one

load, the game gives you
access fo any of the 150 world

champilonship tracks, including
Silverstone. Then the cholces set
UF your standard: are you a
club racer who needs practice
for five laps, or an experienced
rofessional who Is entering o

ull GP? The cholce is yours

As with many recently
released games, TT Racer has a
tie-in, in this case with Suzuki,
the Japanese motorcycle
producers. However, unlike many
tie-ins, Suzuki played a major
role in the production of this
game. When | first saw the
game, it was being played by a
small Australian character, who
looked totally captivated. It was
later | found out that this was
Suzuki's Number 1 GP rider, Paul
Lewis, who was racing his real
life partner, Niall MacKenzie.

What came as the bi'ggesi
shock was how natural they
seemed to be. | have no doubt
that Daley Thompson would be
hopeless at computer
Decathlon, but lap after lap,
Paul managed to lower his
times. Eventually managing to

t his time four seconds faster
than the author. Although at the
Silverstone GP he unfortunately
crashed on the first lap!

Decisions

Even when you have made all
the Initial options, you must then
make a variety of vilal decisions,
such as tyres. Only then are you
ready to start racing. Anyone
who has ridden a molorcycle
will be at a distinct advantage,
even If it is only for a couple of
minutes. Getting the knack of
accelerating up to nearly 13,000

revs belore dropping the clutch
is something not many car
drivers will ever experience!
Having mastered wheelies, and
managed to learn the one
down, five up, motorcycle
gearbox, the game starts in
earnesl.

Having played the game, |
recommend practice on any
track you intend to race on. To
avoid nny’rhlnci; excepl
humiliation, it is necessary to
know what kind of corner is
coming. Without doubt the most
realistic paris of TT Racer are the
corners. As with any flight
simulator worth its salt, the whole
screen leans, and if you are

ing too fast, you can almost

| the back end sliding away.

Crash

Crashing too Is very reallistic, fo
the extent that, as the bike hits
the deck, grass Is sprayed onto
ur shattered fairing. Thankfully,

owever, you manage fo avoid
Barry Sheene-like broken legs. If,
by some miracle, you manage
to complete a lap, your time Is
recorded for posterity, and if it Is
good enough, it is stored among
a roll of heroes such as King'
Kenny Roberts and ‘Fast’ Freddie
Spencer. (Who? Ed.).

Overall, TT Racer Is one of the
most impressive games thaot |
have seen on the Spectrum for a
long, long time. Not only does It
stre&h the Speccy fo its limits,
but It manages to remain
incredibly playable. For Digital
Integration, it is the most arcade-
esque game they have ever
g;osrducad = and in my view the
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LETTERS

i

Readers to the rescue this month with advice and

practical help for fellow

Sinclair owners

Copying on the Brother

The letter from Janel Walson
aboul! COFYing to the
BROTHER M1009 printer that
you published In Ihe Augus! issue
prompls me lo send you a listing of my
program o do fust that.
he program makes use of the bil
image mode of the M1009. The
problem, of course, Is thal the pixels on
the screen run hovizontally whilst bil
imo mode prints verlically.
hat the machine code program
does Is lo lake lirs! the eigh! byles of the

fop left characler square and store
them temporarily. Then il lakes the leff-
most bilt of each byte fo form a byle
corresponding lo the lirst pixel in each
of the first eight pixel rows. This Is sfored
as the first byte of AS. Then the second
bit of each ol the eigh! byles are
brought together fo form the second
byte of AS. The process Is confinued
until all 256 pixels of the first eight pixel
rows are in AS, then a relurn is made lo
BASIC where AS is LPRINTed in bif ima
mode. Then everything is repealed
the remaining 23 lines ol the screen.
Lines 9980 lo 9988 of the BASIC
program are infended lo be incorpo-

1 RER pyper
10 CLEAR
20 STOP
yS0 OPFEN 831 "b"1
REM Open atream "o channwl
and left margin to 19
POKE 23717.0: POME 23718.4
REM Currant
9982 FOR i=1 TO 24:

REM Z4 ] ines on screen

RANDOMIZE USR 433008

RE™

it B 1.1.84

LFRINT CHR®

AR29%9 LDOAD +»"m™p i1 "™

2T+ 3% +CHRS

screen address = gltart

Copy one line of screen

copyprnt C"CODE @ DIM a®(2%4)

A1 CHRS 2T+=]"+CHRS 19

“B*: ast line spacing Yo 24/214"
an

of display file

to A% in required order

FrEa LPRINT CHR® 27+"M"+[HRS O+CHR® 111
REM Pit image mode for 254 piaels
S LPRINT ast
REM Copy one line of screen to the printer
(=147} LFRINT CHR® 102
REM line feed
ET NEXT |
7928 LPRINT CHRS® 27+%2
REHM Restore normal 1 ine spacing
¥ CLOSE w3: RETURMN
FITE SAVE +"m"11:1"copyprnt B® LINE 1: VERIFY #+"ma*ili"cepyprnt P*
STOF
FY9S SAVE +"m"ili"copyprnt CUCODE 4F300.44F VERIFY ="m™i1l:"copyp
rat CTCODE
8asic Program

Machine Code Program

IR

raled as a sub-rouline within the users
own program. The only stipulation is
that AS must be the lirst variable in the
pm?mm.

he result is notl quite an accurafe
copy of the screen because the
proportions are different. The printed
version is sirefched out a bit: it won't
produce a proper circle

I am sorry aboul the quoles around

all the commenis in the machine code
listing. | wrole the assembler myself and
have only just allered It lo gel the
commenis prinfed on the same line as
the instruction. | haven! yel worked ouf
how lo omil the quoles!
George Brewsler.

Screen problems

Problem No 1. | use my

Spectrum lor "Serious” work

such as word processing
(Tasword ll, and now Tasword Ill), finan-
clalfechnical calculation, for which
Omnicale Is excellent, and would use
it for electronic circuil diaograms W |
could lind a graphics program which
would allow me o draw lo an effeclive
screen area rather larger than fthe
Specirum 256x192 pixel size, and of
course Save and Print lo a lull-size
printer such as the HRS.

Melbourne Draw Is quile odequale
for the drawing funclion, with the facility
lo deline enough UDGs lo meel the
requirements, and | have Saved screens
which are then re-loaded Inlo
Lettahead for adding fext using the
smaller front lype offered by the later.
However, MelDraw only offers the
slandard screen size, and this is hardly
ﬂnﬂl.;g’h for even fairly simple circuils
The HRS printer will accommodate a
print width equivalent lo almost two

= ey e

AT

10 SRR £ - _-—
® w Er AN g i
'
W OE i - ge 0
& i A= -
dy s
L i T
- L. 0 o #
& 6. T g %
W, £ g ™
&
: ai 4
L N g
% N
W N L
=
- r 4 - Tk
I - ol
F L ]
i1 i L f
244 ar ta
i B =8 .
1 A .o barp mert

FFE, (9 Uy Ly C.08
L ' FFIE 1AM 0L LD WL.TE
e LR ab L
FFAT s LM R M
L ¥ FrLS DOCROOLL 40w R H L
¥R 1 M I A
Fraa (# ) b LM
¥ element gl MO° FReC M2 1 I n
FFAE 1 0 DEC
resn A4rY FRAE 2D n B NP
f TEW balte s
0 character sDiTe PR FTA 1 ] PEC  (1¥eTEM)
PP 2R 03N BN
FF% 04 oMo RET
o 8 g aracter® oM
the TEP baller" FFiT ™ 0. BN
B, 3RT PN
Pl AR PR
L Ml 1,
e aMrE i T gl 2 e ]
r reen adirres U SIS I
e L3N0 PRl
'EE] A M L] TOF 237T1Y A
T8 " " KSAD ZTTIT WATM
T - T
rern ptirest [] SATL e

g i .,;,‘-'l Bils s 0 by'"

"Eight Bytes in e TDW Bulfer”

-"1':“ T-'rllr‘_‘ it L L
*ITEF bvites "o e Byliw 0! A

Y
gmtingt wnte] all wight bity of"

“lepch TEWP byt hiwy Bean copigd®

"IT pointy te meat Syte

"ioun! Sowm the B2 Syben ol pach®

“lecreen Ling and continme”

“Wan fim i ppiges g BREQC®

| bt

ZX Computing Monthly - October 19856



Specfrum screens.

MelDraw does offer the facility fo
scroll the screen, bul the scrolled-off
portion is lost and gone for ever! | have
Irled drawing one screen, Saving il, and
then scrolling Il almos! off the screen,
and using the remaining column
andior row as the ‘seed” for the next
screen. However, as you can imagine,
the first screen isn't usually right first fime,
and the complicalions recalling,
amending resaving, and rescrolling
can be imagined.

[ am aware of the AMX Mousa, with
which an "ant” program comes, which
does apparen ala effective
screen, bul al around £80. Its a lof fo
pay fo fill the missing sfot in my program
‘inveniory, and apart from the larger
screen it has a lot of frills which | just
don't require. It oppears that the pro-

m can only be used with the mouse,

ut | cannot see that the mouse ifsell
offers the facility to use a larger screen:
that is the ince of the coding, and
of course the available mamory (Unless,
of course, the mouse has its own ROM
in lis "cage™l)

Now; has anyone come across what
amount o a Melbourne Draw with the
additional facility fo a) draw lo a larger
screen area, b) Save some and c)
provide for copying of the larger area
fo a prinfer?

{Maybe, if one doesn't exisi, Toni
Baker could be prewvailed upon fo
come up with an arlicle on how it can
be done)

Problem No 2 is using Omnicalc
with an Opus Discovery. The latfer can
use the same commands as the
Microdrive for Loading and Saving, and
the Microdrive version of Omnicale can
be saved fo disc. It will run OK as well,
but with one or lwo snags which can be
disastrous! For example, if one selects
the ‘Amend” opfion, and then “Inserts”
or "Deleles” fo copy or erase a column
or row, the program NEWS iisell, and with
it the dafa you have just enfered. . .

As Omnicale users will know, the
program as supplied on lape
apparenily looks for some indicafion
thal a microdrive is praseni, and if it
finds one, converts lisell fo a microdrive
varsion, and saves ifsell to the drive
However, loading with an Opus
connecled does nol effect a Save as
described, even If the space occupied
%.'ha MDRV variables is created by the

nd USR 4007" command available
with the Opus for the purpose.
Presumably Omnicalec looks for
something other than a space which
would be occupied by code bytes il
actually assoclated with a genuine
microdrive.

| bought the Omnicale extension
fape al the last Microfair from a supplier
who sald it would overcome the
problem: whilst it does offer the
opportunity lo add some useful
commands o Omnicale, one thing it
does nol do Is solve the Omnicalc-on-
Opus problem.

Again, any ideas?

Paul King, Hassocks, Essex.

Opus/Tasword

- I read with interest the leter in

the Augus! issue from Janel
BRSNS Waison aboul printers and the
Opus Discovery and problems. Most of
these problems have been solved by
wriling lo Tasman Soffware, who have
baen exiramely helplul.

If any of the programs Janel has will
allow her lo save screen$ lo lope, a
version of fascopy on 3.5 inch disk for
the Discovery can be purchased from
fasman to enable her to print screen
copies provided the printer is "Epson

compalible’. Full instructions are
included with the disk.

codes lo be senl lo the printer. These
are:-

Before saving Tasword Two fo disk, & CLOSE4 3
two additional lines must be included 8 OPEN # 3;"b"
in the Basic program fo aliow conifrol Andrew Bailey, Bradford
cod miss a copy and look forward lo ils
chmkl"g Machine e m;fimf wirhdgrmr anﬂ::ﬁpaf;ﬁ:ﬁ at the
T articies and programm
| must commiserale with Mr . R. Roby, Tasmania, Ausf:gﬁn
Wade Cooper of Burgess Hill
| on his machine code Many thanks to Mr Roby for his
checking problems. | enclose Iwo thoughtul conftribution, I'm
unsophisticated programmes which | sure that the two programs will

have been using for some years and
which may help our friend.

Having been a subscriber fo ZX
since late 1982 | must say that | wouldnot

be of great use both lo Mr Wade
Cooper and others who run into
preblesm with machine code
programming.

10 FOLE T7&%8,. 8

S0 INFUT AT AHICH ADDRESS DO YOU WISH TO BEGIN CHECH el -
=0 CLS

40 FOR 1= | TO 10

=10 FRINT A" esa"jFEEE A

& LET éA=si+]

TO NEXT 1

B0 FRINT AT 15,0; "FRESE M. .FOR MORE C:. FOR CORRECTION Fse TD FINISH"
20 FPAUSE O

100 IF INEEY®="M" THEN GDTO TO

110 IF ITHKEYS: »“C" THEHWN GOTOD 250

120 THFPUT "WHICH ADDRESS NEEDS CORRECTION Cilal L.

120 PRINT C§".«..."jPEEE C

140 ITHNFUT "ENTER CORFRECT CODE",D

120 PRINT Cj"ewsa"3D

160 PRINT 185 THIS CORRECT T..:Y/N*

170 FAUSE O

IBC IF INKEYs="Y¥Y" THEN FOKE C,D:GOTO 210

190 IF INVEYS.:"N" THEN GOTO 140

200 GOTO 120

=12 FRINT "AMY FURTHEFR CORRECTIONS THIS FAGE T":FAUSE o
20 IF IMFEYSs="y" THEN GOTO 120

a=0 IF INMEY®<>"N" THEN GOTOD Z10

=40 GOTO Z0O

ew IF INEEYS “F" THEN GOTO 8¢

&0 CLSiPRINT AT 10,03FLASH 1 "REASAVE YOUR CODE MNOW"

e 0 STOP

ram 4 Check M/C Program — used fo
A:;E:ck and alter an existing M/C program

' Program 2 used for entering machine code
with or without checksum facility and lwth
Input correction

10 FDEE _J&58,8
=0 INFUT "ADDRESS OF FIRSET ENTHY
=0 ITNFUT

"N

40 CLSiLET T=Q

19 [F
200 IF INKEYS: >"N*
210 PRINT FLASH 1"

THEN GOTO 180

..I'H

"NUMBEF OF ENTRIES BEFOFRE CHECESUM TiEnter 12 i1

=0 FOR =) TO N

&0 INFUT “ENTER CODE (Enter S99 to finisni®,C

70 IF C<O DR (CH2=% AND C:2099) THEN GOTO &0

a0 IF C=989 THEN GOTO 210

O FOKE A,C

100 FRINT a3 "...."3jC

119 LET Amf+ s LET TeT+C

120 NEXT 1

120 INFUT “"CHECKSUM {Enter ceroc 1V no chechaum) " , =

140 IF S=0 THEW GOTOD 230

1580 FRINT “CHECKrSUM= ";‘;."1'.-7--L 3T

140 PAUSE 200

170 IF S<>T THEN GOTO -oX

180 PRINT "ANY FURTHER ENTRIES ““:PAUSE O
INEEYS="¥" THEN GOTO 40

SAVE YOUR CODE MOW™:STOF

ol FRINT “THERE 1S AN ERROF +PLEASE CHECK"
230 PAUSE 200
A0 PEINT *DOD YOU WISH TD HM&KE &Ny CORFECTIONS TR FeUSE
2903 1IF IrnEYs="N" THEN GOTO 180
2&0 IF INEKEYS * THEN GOTOD 240
=73 INFUT "WHICH ADDRESE NEEDS CORKECTIOM 7= ,F
280 INFUT “ENTER CORRECT CODE*,Q
200 LET T=T-FEEN F+0
300 POKE P,0
=10 FRINT !'-j T R 8
== [F £ 3 THEN PRIMNT “CHECKSLUMs 'j‘:.. "TOTAL w37
a0 GOTD 240
Guy Windreich, Sderol Hatales 5,

Pen Pals Ramal-Gan 52453. v
I'm a 17 year old Spectrum  I'm 16 years old and would love o have E
owner from lsrael and |would a pen pal. | have a 48K Spectrum but
be delighted fo swap ideas, unforfunately games, books and =

pokes, programs and games with program listings are very scarse here.

anyone from anywhere in the world. | Wilhelm Offermeier, PO Box 20052 L

have both a 48 and 128K Specfrum. Noordbrug, 2525 South Africa. —d
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Free modem with -
your first years subscription

® Does your micro chat to 70,000 people across the UK?

® (Can your micro interview pop stars, hackers and doyennes
of the computer industry?

® (Can your micro provide the answer to your technical and
software problems?

® Could your micro send and receive telex’s worldwide?

® Does your micro do your shopping for you—and have it
delivered to your door?

® s your micro an answering machine, delivering your
private mail whenever you log-on?

NKﬁhmmmmm"mﬂmmd

————————————

To: Micronet 800, 8 Herbal Hill, London EC1

L w l Please send me a brochure on Micronet 800 I

I Name I

: Address |

Micronet 800 I Telephone No I

8 Herbal Hill, London ECIR 5E] | '
Telephone: 01-278 3143 Age Micro

I ZX10/86
—— EE— — E— E— Re—— e— e PSS U —
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Skim across the lakes of Xargon in your
hydroboat, turn the highways to waterways
and destroy the central computer.

XARQ

Electric Dreams
£9.95

B=E epulations are funny things
Some software houses establish
themselves with their first game,
and then bulld on this with a
constant flow of excellent
games. Some houses produce a
whole heap of junk, and Electric
Dreams are somewhere in the
middie. Being one of the top ten
software houses in the UK., they
have produced such classics as
Spin Dizzy, but they have also
gruducad some less than

rilliant games

Many people will, at first
glance, write Xarq off as nothing
but an over complicated shoot-
‘em-up, bul with perseverance,
and not a little manual dexterity,
you can find a good game in
there,

In @ world where there Is no
land, @ computer was
programmed fo create a mass
on which the inhabitants could
live, this world was called
Xargon. Everything went well
until one day the computer
developed a faull, and started
fo destroy the land It had taken
so long lo create.

As an average run of the mill
superhero, it is your task to enter
Xargon and flood the
Zimmerman trenches, destroy the
Central power reactor, and
thereby disable the computer.
Prefty simple, huh? Nope!
Unfortunately, all of Xargon's
defences are fully operational,
and the computer is determined
not to let you get in!

To help you on your mission
you have been equipped with a
Nik-Nik Hi-speed Hydroboal, and
a great deal of firepower. For
some surprising reason, the
United Planets’ Co-operative has
every faith in you.

Using either a joystick
(Kempston or Interlace 2), or
keyboard (especially delined for
those with nineteen fingers), you
must struggle against fighters,
gun turrets, and a variety of
other annoyingly mean weapon
bases.

To help you in your task, you
have a variety of different
weapons. As well as a standard
laser, there are guided missiles,
mortars, and depth charges.
Guided missiles are especially
useful if you want to fire inland,
as they are the only weapons
capable of knocking out the
large and deadly missile turrets.
Mortars are the same as guided

missiles, only not guidable —
surprising ehl

Depth charges are essential if
you are to gain more than 5%,
as submarines have a tendency
of sneaking up unnoticed. On
screen there are also a series of
displays and scanners that give
a continually moving report on
how much damage your vehicle
has sustained.

In Xarq, the trenches are
arranged concentrically, around
the reactor, and It is therefore
essential to get as far in as
possible. Graphically, Xarq s
similar o many metalix
grnphlcs games for the

ommodore 64. The
backgrounds are all very well
delined, with excellent attention
to defail. Your Hydraboat leaves
a little more to the imagination,
as It appears 1o be little more
than an elongated white
splodge!

Xarq may not be the best
ame to come from Electric
reams, and it cerfainly isn't the

easlest, however, il you are
willing to spend a few hours
getting used to the control, and
working out what to do, you will
be well rewarded. rd :L

BRIEAT
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SPECTRUM GAME REVIEW

Stainless Steel
Mikro-gen
£8.95
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Steel yourself for a
classy shoot-em up
from Mikro-gen.

"W his is a game fo test the
mettle ol hardened shootem up
fans. You play "teenage
superhero” Ricky Steel who Is
spending his formative years
blasting everything in sighl, bul
it's all In o good cause os the
excessively evil Dr Vardos Is
inten! on conquering earth and
Ricky is out to thwart him

There are four phases to fight
through belore the ullimale
showdown with the Doc. In zone
one ricky Is a pedestrian In
search ol his “hyper alloy
combat vehicie Nightwind. He
sels ol up-screen along o
smooth scrolling road swarming
with android lroops, enemy
helilcopters etc etc. The main
screen gives an overhead view
ol the devasiating proceedings
and the graphics are large and
well defined. Below the
animaled action is a road map
indicaling the position of
approaching enemies and one
eye has 1o be kept on this as
there is lille time 1o readct il you
are unpreparad especially il you
are allacked rom behind

You have four lives and
believe me you need them
Losing a lile is speciacular —
Ricky fotaily disintegrates with
fragmenis scatiered in every
direction accompanied by a
rather unpleasant scream from
the Specitrum beep box

in the next zone you team up
with the car gnd wipe gul more
waves ol android froopers and
in the linal zone you are
airborne using "uranium
thunderbombs” 1o blow
submarines oul ol the walér
(Using these bombs in the
previous car-leg merely results in
sell destruction). The final leg of
the gaome is loken up with a
gaarch and destroy mission 1o
get Dr Vardos struck off
permanently

slainless Steel is a graphically
sophisticated shoot-em up with
enough sequences lo maintain
your interes!. If you enjoy a
susiained boul of blasting his
game Is worth checking oul bul
be warned It requires an aglle
wrisl and quick reactions in lact
il you happen o have a sleel
arm already make sure your
wrist is well oiled.




Konami’s Tennis

Imagine
£7.9

= =8 nd that rather weak second

service got exactly what it
deserved.” And out come all the
old Dan Maskell stock phrases,
not to mention jokes about John
McEnroe, iceborgs, and the like.

Yes, it's tennis conversion time
and the old arcade favourite,
Konami's Tennis finally lobs its
way onfo the Specirum courtesy
of Imagine’s licensing deal with
Konami. To be honest, when this
arrived | wasn't exactly seized
with raptures of enthusiasm and
the general reaction was along
the lines of "Ho hum, yet ancther
Imagine arcade conversion.” But
once the game was loaded up
it managed to bring a little
jollity to an otherwise cold, wet
and dreary morning.

On the two occasions that I'd
attempted to play the original
arcade game I'd found it
completely unplayable but the
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Spectrum version proved to be
much easier and more
enjoyable fo play and although
| haven't come anywhere near
winning even a single set | can
see mysell lmdln% this up quite
a lot "ill | get the hang of it.

Imagine’s conversion is
something of a no-rills job, but
with the emphasis on playability.
There isn't a great range of
different shots that you can play
with lots of angles, topspin and
so on as has been the case with
some fennis and fable tennis
%amas (which | generally find

r foo complicated to play
well). The direction that you're
running in seems to have some
effect on the direction that you
hit the ball in and the timing of
the shot can affect! ifs length, but
on the whole it's just a matter of
chasing after the ball and
thrashing away like mad in the
huFa that you'll knock it over the
net, | realise that that may not
sound terribly sophisticated but
it's definitely great fun.

The graphics aren't exactly
speclacular — the players are
white sprites on a green court,
with the scoreboard at the rear
of the court — bu! by keeping
things simple you can at least
see what’s going on the whole
time, and there are (virtually) no
attribute problems.

L SPECCY

PLAYER::

Imagine serve up top
seed tennis game.

b LA T AT LT LW L
AT AT AT A TAT AT

The options available allow
one or two players to play a
singles match against each
other. Playing doubles against
the computer Is just asking for
trouble. It's chaos, with players
running all over the place and
the computer managing to co-
ordinate its two players with an
ease that will make most human
opponents look pretty daft.

J i RSN
R s

e Tt

After a while you'll be able to
tighten up your game and
maybe even win a few points
(the computer does seem
vulnerable to a last serve and
volley game). The game seems
to have jus! the one skill level, so
it might eventually be possible
to master the game and
perhaps it would have helped
ensure that the game has a
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long life by providing different
skill levels. Other than that my
only criticism of the game is that
using the keyboard confrols is a
bit fiddly.

The predefined control keys
seem fo be badly chosen and
although you can redefine these
keys player two can't choose
keys set aside for player one
even if player one is usinF a
joystick. This means that if player
two wants to redeline the
keyboard controls then he or she
will probably also have to
redeline player one’s keyboard
controls first, even though player
one isn't using the keyboard
(and this isn't explained in the
instructions either, it took a bit of
guessing and frial and error
before | began to realise why |
couldn't get the keys | wanted for
player two).

Still, tiddly bits aside, Konami
Tennis has still proved o be the
first tennis game on the
Spectrum that I've enjoyed
playing and is cerfainly the only
one that I'm ever likely to go

back to.
BREAT

SPECTRUM GAME REVIEW
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Everything you always

wanted to know about
bug-free programming

as Steve Turner focuses
on program testing.

"W he software for the USA
"slarwars” project will take
something in the order of 3,000
man years lo write. Many people
think that it is impossible 1o wrile
a vas! system without including
bugs that would make it o
worthless heap of coding. It will
have 1o work properly the first
fime it is used operationally.
There will be no second chance.

Well the destliny of the world is
nol dependent on our programs
but we lace the same problems
Why do programs always seem
to have bugs? Why do
programmers make so many
mistakes? Can we avoid making
them or at least eliminate them
from the finished program?

We all make mistakes. | once
heard a nurse siate that if she
made as many mistakes as a
programmer did her patients
would nol survive.

The fact is she probably
makes just as many errors but
few are critical despite her work
Most activities that humans
perform are not critical. There is
a whele area of success with a
gradual transition to fallure that
allows plenty of room for our
natural inaccuracy.

When we do slip up because
we are constantly monitoring our
actions we can spontaneously
make a correction. It is only
when this constant feedback
falls 1o spot a misiake that things
start fo go wrong. Even then
another person will often be
involved for any important actlion
and the misiake can be spotted
and corrected.

But when computers are
involved it is different. Unable to
recognise a silly command, a
machine will mindlessly do its
best o carry it out regardless of
the consequences. We store up
all our natural mistakes in a
program. This is then blindly
executed by the machine
without the benefit of our inbuilt
monitoring and feedback
facilities.

The result of any mistake Is
remole from when it actually
occurred. The time between
making a mistake and spotting
and correcting it may be hours,
days or even years. But the
process is essentially the same.
We all make mistakes but
programmers mistakes have a
delayed action, like a time
bombl

Can we avoid making
mistakes? It may be impossible
lo be perlect but we can try o
minimise the mistakes we make
The most important factor is to




really admit to ourselves that
whatever our experience we
make mistakes. Then we stand a
chance of avolding them or at
least finding them later.

The way to avoid errors Is by
discipline and | find it
somelimes is in direct conflict
with the creative process. If you
can reach a compromise
between the urge fo write and
the control to do it properly you
will be a much sought after
programmer.

Trapping the bugs

Eliminating bugs Is a question of
sefting traps at every stage of
the design and programming
process. It is no good finding
that during programming the
overall design Just does not work.
There Is never time to keep on
checking everything so much
that all bugs are found. We have
fo whittle dawn the number of
bugs by looking in the places
they are most likely fo occur.

Design checks

1. Program size

Estimate the size of each file or
table, buffer, map area etc.
Guessing the size of the actual
program is harder but base it on
previous programs that you have
written. Write down a list of every
routine required as a guide.
Check when writing you are
coding within the size you have
allowed for an average routine.

2. Program speed

Often speed Is critical,
especially In animaled games.
Calculate execution times of the
critical routines such as
refreshing the screen. Try to
astimate a frames per second
figure for your program. Adjust
the screen area and cpu load
accordingly.

3. Game design

To check the game concept try
a BASIC or paper mock-up.
Explain the game to someone
and note their ideas etc. Try to
think of all possible ways people
could misplay the game.

4. ram objectives

Veny often, especially in
business, the design does not
achieve all that Is required. First
you must decide exactly what
you are trying to achieve. Before
you start the design make a list
of the requirements and use it as
a checklist when your design is
complete.

5. The human machine interface
If you are trying any new control
method fry it out first before you
commit yourself to it. Is it too
difficult? Can the average user
handle it?

6. Program structure
Test the overall program structure

chart or flowchart by reading it
through, to someone else |f
possible. Explain how it works
and invite questions such as
“what happens if?", Play the
game in your mind following
your diagram in execution
sequence. Be the machine and
try to execute the program
drawing pictures and diagrams
of what is happening. Write
notes as to when the main
variables are initialised or
updated.

Programming errors

| have drawn up a Top of The
Bugs chart listing the machine
code errors that are most often
made in Z80 assembler. These
are well worth looking out for
when a routine has been coded
before you waste time trying it
out. It is always advisable to
read your code when you have
finished writing it especially if
you have keyed It straight in
without putting it on paper first.

You can only ever see a very
small portion of code on the
screen. | am a believer in
ﬁriniing new routines so | can

ave a quick drr run. | do not

o round loops for every
iteration but at the very least |
try the first and last cases.

For calculations | work
through considering the
maximum and minimum values
writing down the possible range
after each step. For bit shifting or
bit manipulation | draw bit
diagrams to show what
happens. Of course many times |
cannot be bothered to do this
until the computer proves me
wrong! It always gets done
sooner or later.

[111/)

The other day | had a large
routine that worked first time. |
was so dismayed at this unusual
event | spent the next two hours
pulling the routine apart
confident there must be a bug
somewhere. . .and there was, a
real time bomb just waiting for
me fo forget all about that bit of
code.

Run testing

Despite all precautions some
bugs still manage to survive until
the routine Is run. Tesﬂn? should
be systematic. Test small portions
of code at a time. Then if it
crashes you know where the
error |s. Gradually construct the
program by adding small
untested bits to the reliable bit. If
any parts are self contained get
them working on their own first
then try them in the main
program.

| work the same way in BASIC
although | will test groups of
lines out as | write them
checking variable contents out
elc

Play/user testing

This stage is not so much to find
bugs but to see if the program is
achieving its aims. As other
people than the programmer
are involved unexpected Inputs
take place and often more bugs
are found. | tune a game up at
this stn?e to optimise its
playability etc.

The final trap

When one of my games is ready
for launch it undergoes one linal

Top Ten Bugs

2. Condition reversed (

4, Data and add
_ fequired).

value not re

numbers are involved.

1. Desi
s

7. A register or variable is used for a second

1. Variable or register not initialised properly.
3. Reversed operand o 'r'mc'll.nmﬁa"na’m A Is required).
{ etss Saniite (eg. LD HL,1000 WhehriD HL(

5. Loop counters Incorrect. Each must be initialised, felched,

and the first

purpose
restored. Very often occurs when subroutines are
called or extra lines have been inserled.
8. Arithmetic errors, especially when a mixture of 16 and 8 bit
9. Communication between routines. Define the inpuls and outputs
of each routine.
10. Confusing hex and decimal numbers.

How to reduce your mistakes

1000) is
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test. | document the whole code
from scratch reading every
rouline makin sura | understand
it. The odd la ? is found In
this way. Then it is the public’s
turn.

Making a test plan

To run test a routine properly we
need fo be systematic. The best
way fo do this is to make a test
plan which can be used as a
checklist as each test Is
complete. It also helps when fest
dota has fo be made up.

Each test can be given a
relerence number. This is written
alongside the record of test dala
that has been made up fo test
that case. Very often the tes!
data will be human input such
as joyslick commands.

You can still be systematic
and list all the specific
conditions you must create. You
can use a program listing as
your test plan. Mark on it or a
separale piece of paper each
group of instructions between
any conditional instructions, eg.
JRz , DUNZ , JP C elc.

A test is needed to make
each set of instructions execute.
identity the condition and the
function of the chunk of code
and you have the test that is
required. When it comes fo the
actual testing many ol the tests
on your list can be ticked off
easily without any specific
sefting up. You will then be left
with specific conditions fo set
up.

Prove each section of code
really did its job. That does not
mean just seeing If it runs
withoul crashing. Decide where
you will break the routine 1o
check all registers and variables
are sel up correctly. You do not
have to do this for every group
of instructions unless it is a really
tricky routine. At the end of each
subroutine for example, Is o
good place 1o do this

The list of functions to check
serves another important
purpose. It should include every
maljor task that the design
requires of that routine. A routine
must not only work, it has o do
the right job.

An example Test Plan

Here is a test plan which you
can use fo check the example
MONITR routine works. Belfore
reading the list see how you can
do. Turn fo the program and
identify all the functions to test.
Then compare your list to mine
below. | have included the
name of the routine performing
each function.

Monitor Test Plan

1. MONITR — No action if
MONON = “0" if any key but
"1" is pressed.

N oy
[ boit b )
W . =t
O [}
Type D Type 2 Other
ek o (detault)

Structure of manitor routineg

2. MONITR — When 1" is

MONDIG number to a

ressed MONON Iis set o "1" minimum of 07

. MONITR = It MONON=1 9. DOWN — Causes digit 1o roll
routine is executed whatever down.
key is pressed except “0". 10. UP — Causes digit to roll up.
4. DELAY — Is speed slowenough? 44. TURNBT — Is each digit pair
5. KEYSCAN — Exit working Iif “0" in turn updated?
is pressed. 12. TURNBT — Do left and right
6. KEYNO — Are keys "S", "6", "7" digits in a pair update?
and “8" recognised and 13. OPTYPE — Does MONOP =

0" cause a peek, “2" cause
a poke and anything else do

control passed to each
correct task. I none are

ressed does nothing nothing.
appen 14. PEEK — Geftting memory?

7. KEYNO — Right cursor test. 15. POKE — Changing memory?
Does it increment the 16. HEX — Digit pairs decoded?
MONDIG number o a 17. NULLOP — Print file built up
maximum of §? OK?

8. LEFICR — Left cursor test, 18. COLMON — Aftribute cursor

Does it decrement the moves OK? Does it miss

How fo find that hidden bug
¥ Starl Iooklng at the lines you last changed. The bug is usually

2, Try to locate the error by executing less of the program. Execute
each routine in turn using a monitor until the error occurs.
Then do same for each section of the faulty routine.

3. Write BASIC programs to validate any large data files.

4, Talk through a problem area with a friend. You usually see the
aerror as you explain I,

5. Sleep on really mugh problems. Next morning you often find the
answer just comes o you,

&lerduﬂﬂupmblemm dry run it and plan a search stralegy

using
How to debug a BASIC program
'I'hll Ih!olﬁptmould holpwuﬂwuhmi'vpad In @ program from

o
Hﬂhhﬁﬁmmmwbeu
n

anurbuiiha If It looks

ke a I'll"liﬂ' listin witl be |n ur typing In.
2. Cheok problem areas 1ike po Lot i
3.mmme bllni mabylmarﬁn STOP statements.

i?

nt any vaﬂublmiumwhui happening. Then
to carry on the program,
&Mmmmm#uﬂmmhm loops efc to print out loop
counters or other variabl
5. lnol: for all the clues. wma down what exactly happens. Try it
in. Vary the input and fry to pin down the exact
rcumstances when the error occurs. Then try to find routines that
pmcmthutmnmmv.
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gaps? is the default colour
left behind?

19. PUTMON — Is the mini dump
picking up the right dala
and placing it in the print
file?

20. HEXTWO — Is the print OK?

Well, that is my list. Note the
similarity between the list and
the structure diagram, If | had
taken the structure to a low
enough level one box on the
diagram would be one test. If
you want you can use a
structure diagram as a test plan
provided you list all functions
within a box.

Although the list may seem
long it takes about 30 seconds
o run through the tests. That is if
they work. If they do not you
have a precise definition of the
error condition,

Real Time Monitor

This month’s example program
acls as a window info the
machine. Unlike most monitors it
is very small and operates as
your program executes. You can
waich your variables as they
change.

You can speed up testing by
applying values to variables (as
long as somewhere else is not

resetting them), This is invaluable
for tuning up games. Constants
can be changed in flight Io get
speeds rlqht posiﬂnns ri?

rates of firing adjusted e

Merely call the monitor from
within your mainline loop, | put it
in the keyboard scan routine
then it even operates in the
game’s pause mode. This means
by pausing the game you can
set up several variables.

The routine includes an exit
from your game il the O key is
pressed. The jump address
should be changed to the entry
&snt of your monitor or back o

IC routine. | use the
breakpoint entry point of my
main monitor which allows me
to get back and continue the
test if | want to.

To find the entry address to
your monitor breakpoint routine
set a breakpoint and look to see
what instruction and address
has been placed. It may be o
call or g jump. Change the line
JP EXITAD accordingly.

To use this facility always start
off the test session from your
main monitor 5o it can initialise
its variables. Then jump fo the
program under test.

You can call the routine from
within any loop you are testing

and you will have an escape if
it loops forever. There is a delay
within the monitor which can be
reduced if the rate of call is
slow.

The routine prints at the top of
the screen using the print routine
in the August issue. Alternatively

you could use RST 10 instructions
by loading b=MONOUT as a
count and HL to step along
MONLIN.

Instructions for use

switch monitor on

cursor left

cursor right

decrease digit

7 = Iincrease digit

Set op. Type 1o 0 to PEEK selected

address.

This is the same as the first
byte of the dump. If the value s
changing too fast lo read freeze
it ﬁhunglng the op type from 0
o 1.

1 to set up selected byle. No
update of memory takes place
yet (default mode).

2 to POKE selected byte to the
selected address. The monitor
is dangerous il left in this
mode. Change the op lype
back to zero unless you are
block filling.

oon =
Wunn

e EQZL DEOD 24240 LD C.0
008 D1 200 EXRIPLE DISPLY BOIF 1F 04550 FINDY RRA S FIND FIRST EIT ZERO
G000 84310 Enm 3002 04350 Iu: N KEVNO
=i Ay ——— 02 H4ET0 HC C
ﬁﬁ :ﬁ S0 'i"lﬂu 005l LGN Shoae kg .i:f'll 4520 JB FINDH
[l M ;|I| a4 B4 l:".lkg?'u EETHD LD A,C }  UFTATE
D) 04550 Ede 2 |- Z8E1 D430 LD HL «AOHD TG
GOk 04 350 A B243 112381 24310 LD DE.HONRDD
QE00 04370 electad bt GhaL =9 04220 - -
PR 04320 ED4E 2211 B4330 JE =:LEFTCR
N il TS . BOSH FLDZ E% 'n:il Fa
] ] O il =L 231e g P
0300 01410 i BO%4 FER 04360 e 1
e o420 . BO%E ZBla 04370 JE o P
Q000 4470 upd of § b Bo5e Q4350  RIGHT CURSOR
0D STEEL B0%3 vE L4250 LD P HL ¥
QDR R BRS3 3C aR0n INC A
DD D44ED gusa FEQT @010 [ I (M ETH DIGIT
SN D470 BEL  OEODOH BOSL 300 L] JB HC.OPTYPE
[Ein) (4SS0 MOMITR L 8 BiySE v 05030 Lo (M)A
EDN) IA2EL 04470 LD A CHONOH) SO SuiTew BOSF 1825 OO oot OPTYE
EDOZ A D4 AN Ml A t:ﬂul TE ﬂ:.U’fU LEFTCE LD MiiHLD .l.ufdm LEFT
B0 SO0 04510 B W2, 150M JAF HOT oy BR6S FEDD _.ll._-l.“_._-f.'f CF o L PU T ]
006 QIFEFT 04520 LO BC,OFTFEH LTEST 1 Ky E0ed W0 i e
poas EDTE 04530 IH A.CC) B & _'.l.' *.I-.-'e'."-..‘.'l CEC A
BOOE FEFE 04540 F  OFEH Bo&: 7 L LD CHLJ.A
BOAL FEFT 04750 CF OFFH BR62 LBIC o0 £ OPTVPE
pNWF (2 TED FET 7 ,FETUEN IF ROnOH=p BOGA DEFT 3110 [ORdn LD l._,.l.!-'rH LOKEF
E01@ JEQ1 04570 LD A,1 IF | FRESSED  BOSC 1002 S120 & TuRNeT
BO12 322TEL 04500 LI LMOMOM 2. A Lh!'.‘#? (L 21} -.-',-l.r.J ¥ LD Cel i HIGHER
ED1S 210048 04520 150N L+ HL.4000M -SLOW 17 oo 25140 TURNET )
EDLE 20 OdE00 DELAY GEC L 3 DO 070 '.I;. 95150 LL AAHL:  eRIGIT WO
EO1Y 2OFD 04610 SR N2, DELA BOC1 47 9160 3G
EN1E 25 D460 DEC H 211 .'r.§'h' oz170 Lk H.0 _ )
BOIC 20FF G460 JE  HZ,DELRY E04 CBEF 3198 #A A i*2 FOR BVTE
D4E40 FEVSTAN EQVE €F Q5130 L L:A
BOIE DIFEEF D4E50 LD BL . BEFFEH o e Q2200 ADC HL.DE _
BO21 EDTE QdEEl IH  R,CH i NETETD Bg7E V8 u‘.’.-,:l-:! W A HIGH OF LOM
8023 FEES T OF DESHSET UNUSED BITS E:;‘ E€0] 0 i: -dtﬁ.- ;::11. +NIBELE
L 33 e LI L:A el ia Uag A LB .
:g-f E;I'uu 4 g-lr.' _:3 L BC.OF7FEM BOVL 2006 05240 JE NZ. TOMONB
B0 ED72 T R IH A:{C) et ey | EOTE AV Qoz%0 FLA
BB 17 o471 ELA =4371% BOVF 1V @elel FLA
BO2L FelF Q4720 UK LULFH JaaDeasnn En0sa 17 5370 FLA
BEZE A5 D4T I AND L i e SETES0 E:'L-‘I"*I L’ 52 ": :—IF* e
2F FEFE 4.7 cP JFEH ER8L Eofu 0T ANk QFQe
!{r,ﬂ:ll il 4TS JF HZ . HDOULT BOT4 Ta 25300 TONDMNE ARG ALAHL
BOZ3 COOFFY 04750 J EXITAD i neRCHAMGE BRdy o F%F10 kb WHL):R JUPLRITL
BRI Q4770 JTHIS LINE TO YOUR MAIN MOMITOR — BOSG oo !
pRds 04750 JEHTFY POINT engs a5330 DO OFERAT IO
B00E e EQSE 112EE) 05240 OPTVPE LD DE.MONLIN
006 FEFF Q4500 HOOUIT C OFFH | PPOCESS KEY BODS IAZTEL OS50 LDy A NONADD
BO32 CROGED a0 JP 2.0PTYFE i [ L H. i
BO3E 1IF Q4820 R BOSL JACHEL 08I0 LD A CMONADL+ ]
BOIC IF 04330 EFA LOs0 £F o53E0 Lo L.A HL=SELECTEL
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ARE YOU A BUDDING
PROGRAMMER?

- X is always looking for top
quality games and utilities for
publication. If you have a top
notch game or a useful utility for
the Spectrum or QL why not
send it to us for appraisal on
cassette or microdrive complete
with a listing if possible.

There is also our new feature
Short Cuts to showcase your
practical, novel or imaginative
short routines with cash prizes for
published listings. For longer
programs we pay competitive
rates, and if you have an idea
for an article or series for ZX —
drop us a line or phone Bryan or
Clift on 01-437 0626 to talk it over.
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SPECTRUM REPAIRS
ONLY ONE COMPANY OFFERS

@ Over 15 years computer maintenance exper-
ience on all types of systems from Main-
frames to Micros.

® We repair ALL Spectrums sent to us. Not
only the profitable ones. IF they are sent to
us first. We receive many that have been
tampered with by other repair companies
and returned to their owners unrepaired —
often further damaged by an attempted
repair.

® An honest six months parts and labour
written guarantee on the WHOLE computer
- not only on the fault repaired — read the
other adverts carefully.

® Free update and overhaul with each repair - it
is in both our interests for your computer to
be reliable.

® NO "FREE" games — your moneay is best
spent on top quality components and profes-
sional computer engineers.

® All Spectrums are returned fully insured by
1st Class post. Normally within 24 hours —
please do not send power supplies.

® Allinclusive price of £20 or £15 without
update and guarantee, regardless of the
number of faults found.
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M. P. Computer Mainlenance,
The Laurels (Dept 1),

Wendling, Dereham, -
Norfolk NR19 2LZZ =

‘ol: 036287 327 =
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SPECTRUM
IN MANCHESTER

. ONE OF THE BIGGEST
RANGES OF SOFTWARE
IN AND AROUND

MANCHESTER

100’s
OF TITLES!!

[ i e e B
JOYSTICKS, INTERFACES, LIGHT PENS,
SPEECH SYNTHESISERS,
MICRODRIVES, ETC. ETC. ETC...

LUS.PLUS..PLUS..PLUS..PLUS..PLUS..PLUS..PLU

A WIDE RANGE OF SOFTWARE FROM
WORD PROCESSORS TO GAMES
ALL GAMES AT BUDGET PRICES:

AT LEAST 5Qu0

NOW IS THE TIME TO CALL IN AT:

BUDGET

=
S m SOF TWARE

I“I“

=i 51 FENNEL STREET
o MANCHESTER M4 3DY

ORTEL: 061-834 2808
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There's a bumper crop Bf goodies
for the Spectrum and QL User a
this year's Autumn Microfair in the
Ceniral Hall, Westminster, on
Saturday 25th Oclober B&'

See all the New Season’s
products including the New
Spectrums, — plus the usuol
lontastic Microlair borgains, wilh
big reductions on selecled
hardware ond woltware

of software, peripherals, books
ond mogozines on sole = just
about all you wanted for your
compuler under one rooll

Talk 1o the experts on the
User Club stands or find special
bargains at the bring-ond-buy
You'll enjoy a great day out in o
frendly atmosphere

Send NOW for the reduced

pnce odvance tickels on the

The Show offers full support coupon below
for all the SINCLAIR machines [ond You'll be nuts to miss
compatibles), with a huge ronge this show.

THE AUTUMN MICROFAIR

LR lER =L 3
g i) ‘*‘-rmi«_J 25th October 86
7;‘}“”“ i | A# the Ceniral Hall,
é::r-:'f‘."* Westminster SW1
ey
10am—6épm

e

Admission £2.00 (Adults)
£1.50 (Kids under 14)

{ SEND FOR REDUCED PRICE TICKETS TODAY |
¥ Semd g Mube Johoston ((vganeser ), Teps ZX MICROFAIRS, 71 Park Lane, Lonsdon NIT OHG 0
I Flrase sl mer mdvancr ket Pleaas wrnad imer wlvancr bl I
| (Adaln & [1.30) (Child wnder 14 & [1.00) |
| Name |
e oES
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i ]

L_l‘dﬂﬂ“ium ﬂhﬂnﬂdmﬂl‘q‘rﬂmﬂ.bwﬂhpnﬂrullﬂuﬂiu’_l

Exhibitors ring Mike or Moira on 01-801 9172 for details of stand availability.
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Ray Elder presents an expanded Short Cuts
this month reflecting the programming talent
of ZX readers. So if you have an astonishing
routine hidden away why not flaunt it in
Short Cuts. Remember there's £10 awarded
for published routines and the £20 Starcut
prize for the outstanding mini-

programme of the month.

Sounding Out

Robert Glavas of Bury supplies
our first program, a routine fo
detect sound entering the
cassette porl. This could form the
basis of many programs. He
supplies us with a demo

showing how it could create
graphs.

A couple of points. First, some
older computers need to be
allowed to warm up for about
five or ten minutes before the
signal settles fo a standard, and
secondly you have o provide
the sound!

This can be done in several

ways, either connect a
microphone to the ear socket,
but this may not be very
successful, or record a word or
message and play it back into
the Spectrum by the usual lead,
or put your recorder info “play”
and speak inte the bulilt in mic
. Testing 1, 2, 3, 4. Testing 1, 2,

SHORTCUTS

ho
o

1 REM sound sensor
19 DATA 33,129,92,54,08,6,1,219
.254,253,11?.32,1,52,1&.-9,231
28 FOR #=50088 TO S@816: READ
a: POKE +,a: NEXT +

HERE'S & :CREEN DUMP:

196 REM demo 1,
118 LET s=1

120 POKE S@8086,70
218 LET x=s: LET o=@
388 LET 1=USR S@0880
319 LET a=PEEK 23681
3280 PLOT x-s,0:
338 LET o=a
398 LET x=x+s:
ET x=s: CLS

3586 GO TO 389 |

i Wi

AMOTHES

graph generator “ | ll

Ll

il

DRAW s,8-0 AND

IF %2255 THEN L

e ———

.._“’
—
T
—
e e T T
na s oy
P

118 POKE 58886, 59
128 LET 1=USR S8008:
23681: IF a>1@ THEN BEEP .©81,3

® e 00 10 120 .W/ il

168 REM demo 2, try whistling ! ;”

LET a=PEEK

e all—————
=il
T

ﬂ
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Sound kit error

B J Kamphuis is a programmer
who hails from The Netherlands
and is a regular ZXC conlributor
and he has asked us fo make a
correction to his last published
program.

In the program we published
in our July issue the code should
have read in the THIRD line
35,126,35.etc and NOT 35,125,35.
Slap on the wrists all round, but
meanwhile here is another
sample of his work, a simple but
interesting machine code
routine to convert numbers
between 0 and 255 fo
Hexadecimal.

load the program and RUN it.
Lines 9,10 and contain the
main MCode and to use it in
u?& adaption of your own POKE

the number, call 64002
and collect the results as CHRS
from 64000 and 64001. A little
exercise would be to make it
deal with numbers greater than
255 (I have, for my own usel).

I REM dec to hex

18 DATA S8,0,298,245 ,4,4,203, 46
3,14,752,203,20,2%99,58, 08,250,241
w23P,15,203,208,299,58,1,238,291,
190,40,234,38,216, 178, 7,281

Z0 FOR f=44002 TO &4835: READ
A! POKE #,&! MNEXT 4

I#@ REM demo

118 INPUT *"Dec Value 7 *jd

128 POKE 44000 ,d

138 RANDOMIZE USR &4802

1&@ PRINT d1°® Hex Value="|)CHRS
PEEK &4000)CHR® PEEK 4489)

170 60 TO 11

Double Up

And now 1o Tim Rance of Bucks.
He sent a short, simple BASIC
routine fo print a message in
double height, | know we have
used other variations before, but
it's neat and there must be
thousands of new readers who
are looking for such a routine!

i REM double print
2 RENM Characters ALB in line
20 are entered in
GRAPHICE mode
1@ LET x=@: LET y=@: INPUT "En
ter Message...") LINE as
20 FOR a=1 TO LEN a®: LET c#=153
&1l&+ (BORICODE asial=-32)): FOR b=
TO 7: LET d=(USR "a*"+i{b%2)1). FO
KE d,PEEK (c+b): POKE (d+l),PEEK
fc+h): NEXT b: PRINT AT y,x]"A"
AT weol nj"B*: LET xwxell NEXT a

VU Calc Controlled

Another reader from Holland,
JK.H. van den Bosch sen! us a
routine to allow all users of VU
CAILC fo print out onto a proper
printer, although there is a built
in COPY for Sinclair type printers,
only four columns are printed at
a time.

To use this program make sure
your DATA has been saved then
quit the program, NEW the
computer and LOAD and run the
program given. Lines 1,2 and 3
include interfoce control codes
for the Kempston E Centronics IIF.
They perform the following
functions and you may have fo
modify them if you are using o
different IIF.

Line 1. turn the Sinclair
fokens olf.

Line 2. POKE 23679 sels the
number ol characters per
line.

Line 3. Checks, and puts the
printer into condensed
mode il the number of
characters per line is greater
than 80. Some printers may
print more without needing

to be changed, and some
printers may use different
codes, check your manual.
A useful program, anyone
Eng?a anything similar for VU
IL

{1 COPY | REM CHR® @

2 CLE : INPUT *NHumber of colu
maaPI(MAx 10)*Ju: LET s=xfVAL *7*
: POKE VAL *Z3479",x+5GN Pl

3 IF =)»VAL *@G@* THEN LPRINT
CHR® VAL *27* 1CHRS VAL *27"iCHR%

VAL *13*
1P INPUT *"Start at Column?®|y:
LET y=y-SGM PI
20 INPUT *Start at Row?*jze I
F LEN re=SGN PI THEN LET ze== =
LF 1
30 IF ze(2)="" THEN LET z=COD
E zeili=-VAL "92*
a0 IF z#(2)<>** THEN LET z=(C
ODE z®{(Z)1-VAL *97°)1+I(VAL *24" AM
D seili="a")+ (VAL *32" AND z%(l)
.Ib-’
50 INPUT *Nusber of Lines? *jr
f LET re=r-80N Pl
&0 LET g=VAL *“30477*+IVAL *7"%
whe VAL "428"8z)
70 FOR #=g TD g+ i(r@VAL ®“428")
STEP VAL *420°
08 FOR g=NOT PI TO =
98 LPRINT CHR® PEEK (4+g)i: NE
XT g: LPRINT { MEXT 4

Cassette Labeller

Finally for this month is a
program from Lawrence Millea
ol Liverpool and it produces
cassette labels for the actual
casseltte on a Sinclair or
Alphacom or compatible printer.

The main problem he found
in writing this program was that
a correct sized label wouldn't fit
on the paper, so he solved it by
printing it sideways!

And so who gets this month's
coveted Starcut award? (and
twice the normal feel). Well this
month we were unamimous in
awarding i lo Lawrence lor his
cunning routine, and lidying up
of our office tapes!

Bye lor now, and keep ‘em
coming!

| REM cassrite labels
3 00 SUB 100p
10 PRINT AT 7,7} INVERGE 1J*CA
GSETTE LAPELLER*®
20 INPUT FLASH 1) *ENTER)>*| FL
AGH B1* THE CASSETTE SI1DE NUMBER
YOU REQUIRE (1 OR 2): *iIA: IF A
€1 OR A2 THEN GO TO 28
A8 LET A%=CHR® (149+A)
I8¢ CLE : RESTORE 1v8: FOR 1=}

T™ 2

110 READ A,B,C,D,F,J,K,L

120 PLOT O,A: DRAW @,B: DRAW 12
sC: DRAM 114,0; DRAM B,D: PLOT 4
Q,A: DRAW B,F: PLOT 98,A: DRAW @
+F: PLOT 31,J: DRAW B,K: CIRCLE
73,L,25

125 IF J=1 THEM FPRINT AT 21,14
1 "w® AT 19, 14]A%

138 IF I=2 THEN PRINT AT 18,3}
"="1AT P, 30" IAT B, 31="IAT 7,3
TR TAT 6,31 "w"IAT 2,14)"a*IAT |
141" IAT B,14) "

149 COPY : CLS : MEXT 1

198 DATA 8,106, 18,-114,58,8,87,
S1,175,-106,-10,116,-58, 128,47, 1
24

TITLE -

280 INPUT "Do you want to print
more labelaY or N *"Ib%: IF bS<{)
“y* THEM STOP
2if0 GO TO I
108 RESTORE 10id: FOR i=USH *a*
TO USR *h*+7: READ x: POKE i,x:
HEXT 1: RETUHRMN
18I0 DATA 0,0, 192, 1¥2, 295,295, 1Y
2,192,0,0,195,193,255,2585,195, 1%
S,0,0,3,3,3,3,255,235,8,8,195,21
P19, 219,205,295,0,0,223,223, 21
PRIV, 250,251 0,0, 126, L35, 195,17
B,295,255,0,0,3,3,255,235,99,3, 8
o, 243,251, 219,219,219,223,79
1R IREN graphics chars.
A=p B=pq C=_
Do E=in Feg

PP —————————

e e L LT E R LTy
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RANDOM MEMORY
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' MEMORY

Bn the last column | sinned! |
showed you how to USE UP
memory instead of saving I, so
for my penance |'ll start this
month with another byte-saving
idea.

You may remember that in
Part 1 | suggested saving space
by holding the value of
variables only in the variable
area of the computer’'s memory
(called VARS), and not in the
program area (PROG) as well.
For those who missed Part 1 the
program line:

10 a=35
lakes up some 16 byles of
memory space when really all
you want is the machine o know
that the variable a has a value
ol 5. So type in, with no line
number,
LETa =5
and press ENTER. You'll get the
OK. message. Now LIST. Nothing!
Not really surprising since you
nave no program, but the
machine does know the value of
a. You can prove this by typing:
PRINT a (ENTER)
and you'll get 5 printed on
screen. | said then that you
could only use this method lor
variables which didnt get
changed, not for those which,
for example, control strength,
score, objects held elc in @
gomes programe. Actually you
can use the same idea for these
rovided that you reset them
elore you start again, having
just lost your last lite by bumping
intfo a Balrog. What you do is
wrile a short program 1o set up
these variables. Something like
40 LET s=10 : LET I=5: DI
1$(10,10)
where s, | and 1$() are strength,
lives and finds array. Now, RUN
your program then delete all the
lines and SAVE. Yes | know that
sounds crazy, but what you'll be
saving is just those Initial value
in VARS.

All you have 1o do now is
MERGE this information with the
main programe when you want
fo restarl, with a line such as:

9999 PRINT "“You're Dead!
Rewind tape and play to
?Euln" : MERGE '"data” oo%
Three points. First, SAVE the data
programe on the advenlure
lape at the beginning. It makes
it much easier o find when you
want lo resel. Secondly when
you save the main program,
make sure the data in VARS is
already on board, and finally,

don't ever use RUN. You'll lose all
the datal

Graphics

Last month | left you with the
problem of how to make larger
llustrations with user define
graphics. We'll start this month
with some solutions.

It Is quite easy to enlarge the
5 by 4 character illustrations
we've already made lo double
that size, provided you're
prepared fo accept a slight loss
in resolution. (The sort of quality
found in the “"Dangermouse”
adventures.) To do this you need
to make use of the large
characiers routine found on your
present from Uncle — your free
Horizons fape. You need a cnﬁy
ol this to work on, loaded hig
up In memory so,
CLEAR 65090 : LOAD "c" CODE
65091 (ENTER)
and play side B of the lape.
You'll get some programs and
codes listed first, but after about
two minutes the code you need
will load in and you'll get the
QK. message. Don't be tempted
to try it straight away or it will
crash. The reason is that it uses
the machine code instructions
CALL and JUMP Each of these is
lollowed by an address o move
to, but because the code is now
much higher up In memory than
it should be these jump
instructions are not in the right
places, and have o be
corrected. Program 1 will do this
for you. Type it in and RUN. It will
find those incorrect addresses
and correct them. It's worth

saving a copy ol this amended
code with SAVE “newcode”
CODE 65091,277. This is part of
the code you must have on
board when you print your
illustrations.

Now for the udg data. You
can design thisas a Sby 4
block as belore, then use the
‘Horlzons' Character Generalor
program to convert each into
code and SAVE it as explained
last time. If you want something
fo work on, Table A gives the
data for an lllustration of a boot
(and why not? Don't you always
find them laying around in
adventures?). Load this in,
reading across each line, usin
FOR t = 40000 TO 460159 : IN
I : POKE 1,i : PRINT 1,PEEK 1 :
NEXT 1
You'll be using a statement
similar to this @ number of times
50 when, in the future, | refer fo
"codeloader” this is the
statement | mean.

Save it with
SAVE "bootg"” CODE 60000,160
Now, to try out the Ideq, type in
Program 2. Let's have a look at
;‘L?rflﬂ it's going to do belore you

Line 10 POKEs into the printer
buffer — ood place o store
things — values that the
"newcode” needs to use. The first
two are the required
magnification, horizontal and
vertical, so the 2 in this case
means lwice normal size. The
numbers 144 to 148 are the
codes for the udgs A to E. The
255 is an end marker.

Line 20 sets up the value of s,
the dala start less 1152. The
reason for the subtraction is
worth an explanation. The
routine looks in the ROM — the
computer’s own memory — for
the shape of characlers to print.
You have to direct it lo the udgs
instead, but as the first udg Is
code 144 and there are eight
bytes per character the routine
has fo be directed 144x8 (=1152)
bytes below the real start. (If
you're confused by that take

ZX Computing Monthly - October 1986




consolation in the fact that I've
only recently sussed it outl)

Line 30 does all the hard
work. It resets the character
pointer as explained above, sels
the row and column pointer
each loop, then calls the routine
to print that row of udgs. Each
loop prints successively lower
rows, and Line 40 resets the
character’s pointer.

Now RUN and you'll see a big
bootl appear cenire left ol the
screen. Il you want the
ilustration elsewhere you must
change the POKE 23306 value in
line 30 to the number pixels
across, and the first number in
the POKE 23307 expression to the
number of pixels up. The chart
:nlpage 76 of your manual will

elp

In colour

if you want the picture in colour
you'll need to add that
information fo the boot graphics
data. Again you could use the
utllity | supplied last month, but
I'll give you some to get on with.
These are found in Table B and
will produce a blue and red
boot on yellow paper. Add these
exira 20 bytes, one for each
character square, with
“‘codeloader”, altering the
FORITO values to 60160 and
61079.

You could get these onto the
screen using a BASIC program
as we have done before, but it
would be rather slow. We would
do beflter to resorl 1o some
machine code. What we need o
do is take each data value, and
POKE it into the attributes file in
blocks of 2 by 2 character
squares. Enter the data from
Table C using “codeloader” with
the FORMO values at 650446 and
65090. As this Is added just
before the "newcode” which is
already present, you can save il
all mq}e!her with:

SAVE "gcode” CODE 65046,322
Nole that the routine assumes
that the position of the top left
character is row 10, column 0.
You can change this with:

Clyde Bish returns with
some more byte saving
advice

RANDOMIZE row *8 + column
4+ 22528 : POKE 65050,PEEK
23670 : POKE 65051,?!&!( 23671
To use this extra code make the
following changes to program 2:
Line 30 — add INK 7 to the start
of the line, and append INK 0 to
the end.

Line 40 — add 1o the end of the
line, RANDOMIZE s + 1312: POKE
65047, PEEK 23670 : POKE
65048, PEEK 23671 : RANDOMIZE
USR 65046

Now RUN and you'll find a multi-
coloured boot suddenly
appears on screen. The reason
for the sudden appearance is
the INK 7 ... INK 0. The boot is
drawn in white INK on white
PAPER and so is invisible until the
colour is added.

You could ol course, use these
Ideas to produce other
illustrations. A double size 7 by 3
illustration top cenire could
provide a localion scene with
tex! underneath. If you
understand the system so far
you'll find It quite easy to make
the changes (If nol, drop me a
line ot Golden Square and I'll
give you some help)

Now what about those
perlectionislis who want large
pictures plus maximum
resolution? No problem —
except the amoun! of memory
they'll use up. A full screen
colour lllustration uses up 6336
byles, so you could only getl live
in the top 32K of memory. This
may be OK. if the controllin
program is quite simple, and I'll
show you how lo design your
own "Mugsy-type game in the
next issue, but tor the moment
let’s stick with smaller fry. How
about a 16 by 8 character
illustration top centre, with space
either side lor scores, strength
elc, and scrolling text
underneath?

Pictures

First the pictures You've
obviously get lo design these
yoursell. (Try two simple ones first.
Leave your upgrade ol
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"Runestone” until later!) Once
you have these drawn out on a
suitable pixelicharacter square
grid help is at hand to store and
colour them. Load in the
“character generator” program
and convert each character
square along the lop row o an
udg, then save these o lape
(remember you only want A fo
P). Repeatl the process for the
second and subsequent rows
and repeat for the second
picture, saving each of the
codes in order, one after the
other on the tape. Now you
need a utility to slore them as
complete pictures in high
memory, and also add colour
Information. Program 3 is what
you need. Type it in, SAVE lor
future use then RUN. Answer the
first prompt with the number ol
pictures to store (in this case
two). The program clears the
required space and fells you the
address of the start of the first
picture. Make a note of this (and
subsequent addresses), as you'll
need them later. You'll then be
invited to play the data tape
you made with those blocks of
16 udgs. The program will load
these in to the correct addresses.
When the eighth block of a set is
loaded, stop the tape and add
the colour. You'll see the picture
displayed with the first character
square flashing. Input the
attribute for this and subsequent
squares. You can work them out
using the table in the last issue
{or by INK + PAPER * 8 + (128 for
FLASH) + (64 for BRIGHT) il you
don't have it — That'll leach
you!)

if the atiribute is the same as
the previous square just press
ENTER. When all 128 have been
filled in you'll move to the next
picture 1o repeat the process,
then save the combined code 1o
tape, ready to load back in al
the correc! address.

To use this data you'll need a
short machine code routine 1o
drop it down instantly fo the
Display and Attribute Files. Use
‘codeloader” to enter the data
from Table D, chan indg the
FORI/TO values o 65%2 and
65367, then save as
SAVE "downcode"” CODE
65324,44.

I'd like to explain how the
routine works bul space Is last
running out so I'll press on and
give you the routine you'll need
to have in your program 1o
make use of il. One important
point though, you must sel the
variable n to the slart of the
required piclure data (noted
from Program 3) belore calling .
Assuming that you did just save
two pictures, Program 4 will
allow you to switch instantly
between them. Type this in and
try it out (making sure you still
have your picture data and
“downcode” on board). Fast,
wasn't i1?

¥ RANDOM MEMORY
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Now for the promised scroll.
This is called from the ROM
using RANDOMIZE USR 3583. It
scrolls only the bottomn 11 lines,
so anything on the top half of
the screen (your illustration for
example) is quite sale.

Add the following lines 1o
Program 4:

15 RANDOMIZE USR 3583 : PRINT
AT 21, 0; "“This is picture 1"

25 RANDOMIZE USR 3583 : PRINT
AT 21, 0; “This is picture 2"

then change between them a
few times and you'll see the
effect.

That's all for this issue. Tune in
next month for the Big Time,
including a way of holding a
whole screen colour illustration
in less than 200 bytes!

i

(11}

b

1l REM You must have on board
"memcode" and "bootgs" codes
12 FOKE 223308 ,2: POKEF 23392 ,2
OKE 23310,8: POKE 23311,144: F
E 20212,145: POKE 23315,146: F
E 23514 ,147 POKE 23315148 e
E 23318 ,288
20 LET ==5S8848 REM st1art c 3
Phi1C: data Le=ss 1152
@ FOR =0 TO 3: RANDOMIZE = +4
f:. POKE 25606 ,PEEK 23870: POKE
SEQ7 ,PEEK 238671: PORE 23307 .81
#218: PFPOKE 23306.,0: RANDOMIZE o
cSSasl NEXT f
49 FPOKE 25606 .,@ FOKE 23007 ., od
1@ INPLUT "Moo, of pictures 10 £
,E FOKE 23681.p
2@ LET d=68367-1p+ll1S2+44: ks
NOOMIZE 4: POKE 23728 ,PEEK 23879
FOKE 23722 ,PEEK 23671: CLERE 4
LET 3=2563PEEK 223671+FEEr =20
% LET ==d LET p=PEEEK 23521
B i=1 TO p: CLS
25 PRINT "Picture "“;i;" starts
Tt ";d
<0 FPRINT FLRY THFE"
49 FOR =1 TO 8: PRINT AT 4,0,
gcading row “;f LORD ""CODE 4+
-1yxiz8
E@ NEXT f: PRINT “"STOF THE TR
": PRUSE 200: CLS
7@ LET c=0: FOR f=d TO d+l@=ze
EP 125: RANDOMIZ f: POKE 2387
FEEK 2367@: POKE 23675 ,PEER 23
1: PRINT AT ¢,8; "ABCDEFGHIJKLM
P": LET c=c+1: NEXT ¥
M Caps in quotes are udgs.
ter in G mode
8@ LET d=d+1@24: FOR (=2283C T
2276 STEP 232: FOR n=f TO r+1%5
FOKE n, 125
Q@ INFPUT "attribute’ -1 IF
=" THEM POKE n,a 0 TO 1ie
@@ LET a=URL as FOKE n,s
10 POKE d,a: LET d=d+1: NEXT T

128 NEXT 1 .
138 INPUT TltLE For ode™ " ,35%
149 SRVE as$CODE = ,p = P

PROGRAM 4

[TH]
Mgt
iy~

e ]
I

-
.

1 REM "c"CODE from "HOQRIZONS"
tape mustl be Lloaded 1o 55281
arter CLEARR &S5S@ag

@ LET =s=65091

@ DEF FN i) =INT ((s+4%x) 72561

Q@ DEF FH bixlzs+x=-258+FN a5 1)

@ REZTORE FOR 1=1 TO £ RERA

FOKE s+4,FN bi¥ FOKE £+

FM 2ix) NE¥XT 4

Q@ DEATR 106.32,1287.,164 ,868,3 15

&,251,156

BEM™ G mMuUst hawve downcoge
) on o board

LET n=53018: G0 SUE =S998 I
"Frezs enter";as

LET n=64171: G0 SUB 2292 I
"Fress enter aE

c0 TO 1@

EeNCOMIZE n: PORE £5325,FEE
§7C. FOKE 885326,PEEK 23871
OMIZE USR 8S324: RETURN
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Playing is believing as far as this the ultimate chess playing sensation for the
Sinclair Spectrum is concerned. The many features of this superior version
means it will beat all existing Sinclair Spectrum chess programs published.
¢ Varuble level performance ¢ Sel pieces
o 1900 standard book opening ¢ Problem solving
plus many, many more unique ieaiures....
From beginner through to tournament playing expert Cyrus If is the only
chess program that should interest you.
YOU DON'T BELIEVE Us!!
Senel s your old Spectrom chess program and we W send you Cyus B ior the specal
offer price of £6.95. I you are nof completely satissied we 'l refund your money along
ih y el chess game. Mark 1-Specirum 48K Mark Il - Specirum 128K

A

e [N

o s N ]

fo- Alligata Software Lid., | Orange Streed, Sheffield, S140W.

ALSO AVAILABLE... MARK 1l
3D CYRUS Il FOR
SPECTRUM
128K
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Listing 1

a0
110
129
!"‘l"!
140
190
149
[T
L K
et ol ol
e
i
270
il [
B L
=rn
0
=N
%0
-an
""1“
o0
I=0
x40
S0
=60
70
=00
=0
ADD
aljc
4=n
ATNH

CLTHO
hao=0
FClreat ctars
=20

level=0
s=0D
RECMsat o, _twn
rATC S:pLT

it e R
=14E=CIIRT {2144}

T |
A 4

b=1

vl

wW=2

=9

gy

t=14

tid=0

rita

RECMeat program

Jubbe

kall_u

lkall

I w2 THCHN spolke

IF ==a ANMD y=b AMD u=l
Eime

CHND RCPeat projram
REMark IRE® rita XXNRX
DErine PROCedure rita
BCHarl: TIXEX rita RXIKX
IF F2420 THEM =113
DIM alf),pil},ell?, 35S
FOR j*1 TO |

rCCr 100,

119 ofji=RNDI(1 TO 1C)

A%0 pijI=RHND(1 TO 34)

ALD Brocli=eloljl,plj))

470 Ir krocl=1 THCN GO TO 440
ann IF otj)<10 AMD pt( ! 2 TIICH C
0o TO 4490

N efolj) ptjlli—l

=00 MANCR RHD (1 TO ™)

%10 AT otj),ptj):PRINT = *
S0 CMND TOR j

==0 Faregr 3

4N FO7 j=0 TO 17

==
=en
-y
=00
5270
&0
€10
r"“"\
¢
e Lal

£=n

AT j,D:PRINT = *

TECr 12000,j+5S

AT j,36:PRINT = °

CND FOR

rorR j=3& TO 0 STCEP 1
AT O,j:MFRINT = °
Ir j<=1% THCH ECLCP
AT 17,j:PRINT = *
l‘ll|c I'Dr,\ J

Iy

AT 1%, 7:PPINT

10002, 'S

*TIME *

THEN ta

Héa0
&0
ftalal
620
00
={n
S
=AD
e A
&0
o
00
=1
ann
N
£2n
i it o)
fAD
e L)
e
n=n

oy

LT Ty
210
a1
0N
=4 n
o
LI
L el i ]
[Tt
2R
o P
110
A
Rakda

1nAn

a1

T
M~
1P D
| Kk aal
1100
1110
11320
{ =D
l“In
11Aan
1159
R A,
ir=n
1190
E-Tal
 Redatal
I-llﬁ
=an

rorR j=o0 70 ™°

FArErR j

AT 19, J'iPRINT = =
EMD FOR j
FAreErR 3

AT 1?,146:PRINT
AT 17, 27 :FRINT
AT D_19:MRINT
lovel=leveli ]

"Ll “is
"HZ "iho
*BLOCKS =31

AT O,T:FRINT *"LEVEL *"jlevel
m=RND(1 TD 18)

n"RMD(1 TO =95)

krecl:=elm,n’

IF k=ocl=1 THEM SO TO ~&0
rAPCR ©

AT m, n:PRINT =""

rita_bur

EMD DCFine rita

RCMar): TIYE® gubbe TXIXNX
DCTrine PROCeodure gubbo
RCHerl X¥YX gubbo XXNRX
rAPEE 0

AT 2, !PRINT = ©

A S=TMVCYS

IF ny¥="" THEM nyS*plis

IT n, T-CHREI(172) THEN »=y-1
IF A, S=CHRS{Z2C0) THEN =41
™F n,®%CIIRS(Z0B) THEM x=x -1
I nyS=CHRE({Z1646) THEM Z=x4l
oldE=n %

™~

AT e A PRINT ==

€0 7O 310
PEMarl. XYE¥ Loll REXX

»erE rPOCedure loll
"CHarl: EERNE Loll ENRER
bempgheplx, )

IF kkrocii=1 THEM tuti:alut
IF «»=0 O =19 THEM tut:slu
Ir =0 OF =346 THEH tuticlu
WM “CFine Loll

Fr™Mer!: XEEX Lime XEANX
DEFine MROCeoedure time
PCMarl: XXEN Lime HNNN
tid=tidsil

IF tid=13 THEN

PAPCP Z:AT L17,L:PRINT * ":it
= k=i 1

rup IF

Ir t=4 THEM Lfutiz=slut

™™ &= THCMN EEEF 100,11

EMDE DEFine Lime

PCHar1: BEIKE spole REEN
BEFine PROCedurec spoke
eEMar-l XYNY apalie TAIMN

Y

IF w=0 OP u=19 THEM GO TO 1

[
M
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CATCHE.

Capture the ghouls in

this ghostly maze game  ghosts in lim

for the

QL.

Avoid the blocks in the maze or

you'll find yourself joining the
Your aim Is dgef
key, capture the ghost and des-

patch him to prison.

/2

by Tomas Jonasson

1220 IF vvC OR w~346 THCN GO TO 1730
t=aAn 1740
1777 Lrachk=elinm, v} 1770
1740 Ir krockvl THEM GO TO 1340 1730
1292 “APCR O 1790
1740 AT o, BIPRTNT = = 1800
1270 IF q=l1 THEN b=b-1 1810
1780 IF g=2 THEH a-a-1 1920
20 I¥ =2 THEN brb+tl 1830
1300 I g=4 THEM a=atl 1240
1210 ra®™CR TIINK O 1850
1720 AT a,b:PRIMNT CHRS(34) 1840
1TI0 END DEFine spal:ie 1]
1249 RCHarlk KEXY fal NXNEX 1e90
1720 q-PHDI1 TO q) 1890
1750 EMD PCrRine 1900
1T PCMarl: BEXN we BAXE 1®10
1731 DCTine PROCedur & ww 1920
R0 PCHMarl. #1TH Wy EXEN 1930
1AND = at veh 1940
140 IF g+l THEN vev-1 1930
1A20 TF Q=2 THEM wrw-1l 19460
14730 IF gwl THEN wvmsil 1970
14492 IF g=1 THEH 7wt} 1980
1asn "M PEFine ws 1990
14460 RCHMar!: ¥EXY clut AEXX 2000
1970 DEFin® FPROCodure slut 2010
1A PrMorl #XXE slut #EEN 2020
1490 INK AICSIZE 3,1:TLATH 1:AF Z03I0
ER &iCLT onan
1=00 AT 2,TiFRINT "GHOST CATCHER 2050
. 2040
1510 FAFER O:INK TIFLACSH O 2070
1920 AT Q,T:FRIMNT CHRY (21 2080
19790 AT 2, 21:PRINT CHIEE(31) >nen
1940 T*W TIPAPER 6 2100
18%0 AT 2,2:PRINT "3CORE "is 2110
1340 IF a’he THEM LET he==:FLATH 120

1 2130
1970 AT 4,2:FRINT ®*HI SCORE "jhs 2140
1580 FLASH © =130
1990 AT &,2:PRINT “LEVEL *“jlevel =1L
1600 AT 8,2:PRINT *"PRLCS5 ANY KLY =170
TO PLAY® 2180
1610 TNV OICSIZC 2,0 Fig Rt
1620 AT 19,7:FRINT *ikk¥ Tomas J P
orasson ERER" ez1D
1470 FOR j=1 TO 4A00:END FOR j 220
1640 RCPeat till_start . L1
14630 IF IMKEY®-"*" TIICN ELSE CHD o240
RFPeat atn-i -
14460 EMD REFeat till_cztart o
1470 REMark XYY kell_u XEXY g i
1590 DPEFine PROCedure Loll_u -=80
1490 PCMark XEXY koll_u ¥EXN o270
1700 “CLect ON u 2300
1710 OM uwrC 2310
1720 IF *m AND ,*n THCHN 2320
1720 PAPER Z:1IMK 7 a3To
1740 FOR j=1 TO 10 ~ran

BEEFr 10000, j

gEg k]

AT 19,22:PRINT =
END FOR j
u=}

END 1IF

oM u=l

IF ==a AMD
oM u=2

IF z=1 ANMD =TT THCM
FPAPER ZJ:IMK ™

roP j=1 TO ¢

grgd]

AT 1?2, 22:PRINT =
PEEP 100072,
EMD FOR

EMD REFPcat n,
EMD 1IF

END SELect
END PEF ine
PEMar!; Y¥EY¥ tut TIEKX
DEFine PROCedure Ltut
REMark #FE% tut TXIX
FOR j=40 TO 1 ZSTEF -1
BECF 10000, ;10

BEEF 10000, j;

BEEF 10000, 320

EMD FOR j

BEEF 1,1

END DEF ine tut

FEMark XEXEE rita_bur
DEFine PROCedure
REMaril: #8X% rita_bur
PCZTORE 2150

FOF j=1 TD £

READ ba,bb,b:z-,bd

LIMC ba,bb TO kc,bd
END FOR

EMD DEFine rita_bur
FEMarl: KEXEE data TEXE
TATA 1%5,71,154,100
DATA 19&,100,1465,100
PATA 145,100,145 ,71
DATA 1&%,91,155,7!1
PATA 1%82,%1,15%,100
RATA 194,74,143,71
DATA 1%4,97,16%3,77
NATA 152,71,1462,100
PEMarl: XXIEN Lta E¥EIR
NEFine PPI-cdure La
PEMarl; H¥EX La FXEXX
PAPTE J:INK ™
FOP (=10 TD 1
PEEF 10000, i
ewgh]

AT 19,22iPRINT =
FOF |

_tur

=TEP 1

rmum Ir

pEFno

s=b THEH ta

ENEX
rita_bur

N4
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CTRUM GAME REVIEWS

SPE

This game is of the maze, chase,
saarch and lind variety and o
most acceplable one al that
The cassetle inserl instruclions
are beoutilul In their brevity, |
quote:

“There ore three types ol
barrier key, red green and
whitee Each key allows you 1o
pass through the correspond-
ing colour barrier. The nine
blue-prints are spread out into
different sectors within the
gome. You have lo collect all
nine belore you are allowed
access o the lelepor room.”

There are several olher
objects which you may collect
fo increase your score, others
will give you more energy of
use it up. Avoid all conlact with
robotls”,

Given just this | would not be
inspired lo open the cose lel
alone load the program, and
that would haove been a shome
becouse for me I had thal
perfect blend of difliculty and
challenge thal makes a game
addictive. OK, so it is an old
format, similar io many others,
fihe animafion is preffy simpie,
enamy sprites are lew in variety
and sound Is lairly elemeaniary
Bul for me il works

Much as | love pilling wils
with o programmer who haos
token great pains o devise a

ORI Dy 2>

ditficull, devious game, | also
love relaxing with a straight-
forward live key exercise in pure
reactions

The live keys in this gaome
control LIRIVD ond fire. Collect-
ing an object is done by getting
naxt to it, screens are anlered
and exiled by wandering off
the edge and a new one is pre-
sented, no scrolling or tiresome
fades

Mapping is a possibility as
blue-prints and keys appear 1o
be in the some locatlions, cer-
lainly the maze is not randomly
lormed, personally this is oo
much like haord work for a
program which | infend lo use
lor simple pleasure, bul anyone
who desires 10 lake | more
seriously would be able o do
50

locations vary ond are
nicely designed, walch out for
the blob which simply blocks
your way, il can frop you and
then it's a case ol end of game.
You are only given one lile and
nol much energy.

Worth adding o your collec-
tion os long as you do nol
expect a siate ol the art
program

UHLTE EARRIER H E

Star Firebirds

Firebird
£1.99

| well remember reviewing this

ame when It was sent to us by
nsight and saying that it was a
?ood game but overpriced
ither they harkened or sold oul
1o Firebird.

It remains o good game
and more realisically priced al
£1.99, so much so that | have no
hesitation in recommending il
to Zap-Em-All lans everywhera

You may have gathered
from the above thal this is o
game in the “il it moves, shool
it” class, and so it is. Forget the
insart blurb, the game consists
ol wave alter wave, @ach com-
prising ol 50 “birds”, of aliens
aftacking you and you have o
20p them quickly as they circle,
swoop and dodge As you
progress through each wave
the action gels laster and other

oblems occur, such as scaller
mbs!

The animation is simple bul
eflective, the birds oppeoar and
get larger as they follow their
patterns and you move left and
right and blast away of them as
fost as you can

Just to make life that exira bit
difficult they will sometimes
oppegr from benegth you of fly

along the boltom ol the screen
making the task ol avoiding
them awkward, I nol
impossible.

Of course they are nol
helpless siting pigeons, thay
drop bombs at you and con-
fact with one is falal, your five
lives are soon depleled. Sound
is limited 1o o few burps during
aclual play and o respaciable
intro tune, colour Is bright, cleor
and doesn't ciash, and
movement is smooth.

A range ol oplions including
loysticks and starting levels is
provided and a ull high score
"hall of fame” is included. It is
vary easy o beal the scores
which start the Hall of Fame, butl
no problem, your own sals can
be saved and reloaded il you
wish.

A nice unprelenlious
mindless killing game, and I'm
not knocking i1, after a day of
reviewing the latest mind
stretching arcventure it's just the
job to finish off with belore
going to my well earned res!
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It had passed *hrc:-u?,h vy mind
al some time thal there was a
ol of lite left in some ol the
earlier games lor the Specirum
and now Elile has seen il 1o
marke! what to us old hands
arée indeed classics

This program was originally
produced by Micromega and
received much acclaim in its
lime, so how has lime Irealed ir?

Belore going inlo personal
opinion | think o description of
the gaome is in order. Il is o
moltor cycle racing simulalion
in perspeclive 3D and you haove
control over leftiright turn and
lean, accelerate and brakes
gither via the keyboard or
joystick. You can choose o race
any one ol len circuilts, all ol
which | am assured are authen-
lic representalions, selecting
the number of laps and prac-
lice or race mode.

Your view is ol the tack
stretching out from the bottom
of the screen and providing you
are racing. other bikes disap-
pear or loom larger as you are
overlaken or overlake other
riders

In the sky, area inlormaltion
is given on the track, lap
number, speed and posilion.

You will skid il you lake a comer
too last, slow down if you run off
the irack and stop il you collide
wilh any ol the other rides, a
frequent event for me as they
weave around unpredictably.

There is a bil of llicker,
especially on the other rides
and some colour clash when
your cycle goes oll the rack,
sound is a rather high pilched
blipping which, with a bil of
imagination passes for an
engine noise. None of this spoils
the game lo any real exlent
and you soon gel absorbed in
Irying to beal those computer
controlled machines, all 39 of
them!

Il was great o replay this
game, one of my old lavouriles,
the original ol which lurks in the
depth of my program box, and
it made me wish I'd kept i
closer lo hand. Mo it hasn'l lost
any of its magic and Id still
recommend it 1o you even il i
was still at the original price. At
£299 it's a snip il you havent
already got il
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Players
£1.99

You have been leleporied fo
the land of Cagara by manag-
ing to get yoursell caught in an
evil gypsy's crystal ball. Presum-
ably, you crossed her palm with
cupro-nickel instead ol silver.
The only way you can regain
your Ireedom is o exploré the
castles, mazes and jungles in
Cagara and find the magic
chalice A reasonable if hardly
original storyline. An element ol
originality is brought into play
by the lact thal you are accom:
panied on Ihis adveniure by
your sulky pel hamster called
Eric who lor some strange
reason has sprouted helicopter
blades!

Nol 1hat you would nolice,
for he is depicled on screen as
a small red blob with spikes on
who always seems (o run off the
lirst screen, never 1o be seen
again. This is a frifle unforiunate
as he is supposed 1o fight your
batties for you. Instead, when
you (represenied on screen by
a medium sized blob) are
chasing through a maze and a
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monster appears (a big blob)
you lend lo gel killed aulo-
malically as it can lly through
hedges and you canl. One
contact by a monster and it is
curlains for you — game over
time. There are other ways of
defending yoursell. Scatiered
around the grounds are a
number ol objects You can only
carry one ol these al a time
and must work out which thing
does whal. This is made more
ditficult for you as the items are
such small blobs thal they are
instanlly unrecognisable. The
only one thal looked like
anything was a pink castle that
teleported you lo anolher
caslle.

The rooms have equally non
stunning graphics, the highlight
ol the jungle chambers being
whether they have twa, three or
lour exils. The game looks as |l
it was writen when the Spec-
trum first come ou!, Cagara Is
s0 bad, it is almost worth buying
for that very reason, y
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In cose you are wondering
ICUPS. stands for the Interna-
tional Commission for Universal
Problem Solving. Now you know
thal you can forget it immedi-
alely. The inlay blurb blathers
aboul your special mission atc
bul doesn’t even claim that the
game is real. You are nol ‘al the
controls of a Hypermegathrust
sirike fighter’ as per usual In this
lype ol game, instead it rather
lamely tells you that these are
compuler games lo lest your
skill and decide whether you
con become an agent for
LCUPS.

In short what we have here
are iwo unrelaled bits of game

sluck together with a poor al-
tempt al giving it some sor ol
unilying ideq. First off is a brisk
shool em up in three sections of
space lunnel. The mothership
dumps you and you have lo
blastiavoidioutrun the enemy
ships and get o the end where
you enter phase two controlling
a “Hostile Environment Anth-
robot” who must find four parts
of bomb hidden in his starship.
The robot glides nicely through
a rather unpopulated maze of
decks but even the inevilable
nasties are hallhearled and
dont seem too intent on in-
flicting damage.

This is o very poor product
lor a full price game which
seems to have been thrown
together with the thought that if
one fired formulo idea wonl
work maybe two will, Unforl-
unately it doesnt and emphao-

sising that you are just playing
another computer game s
surely a misioke. Arent com-
puter games aboul crealing
illusions? Who wants to be play
a game aboul playing a com-
puter game? You guessed Il
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SPECTRUM GAME REVIEWS

Virgin Atlantic

Challenge
Game

Virgin

£5.95

You've 1o 1o admire the man, il
there’s on angle Richaord
Branson will exploit it, | suppose
you don't gel 1o be a millionaire
without that kind ol acumen
anyway.,

It's been some lime since |
saw a Virgin compuler game
but, after a shaky start, their
producls have been quite re-
speciable, so, is this o bil of
Branson genius or a right
pickle?

Well the game itsell is of the
Siralegy type with the nice frill
ol a graphic aclion seguence
1o lift it out of the usual run of the
mill rut. You lake the role of
Richard (o role I've been Ih,rm?
lo emulate in reol life for ages!)
on his much publicised and
friumphant attempl lo cross the
Allantic in record lime.

You control a recognisable

graphic of him along the deck
ol the Challenger to the Telex,
Radar, Galley, Map or Engine
room displays He con also be
made to climb into the cockpit
1o aller direction.

As you may gather, this is not
a leisurely decision making
exercise bul o mad dash
around the screen in response
lo compuler messages o adjusl
the various parameters ol
direction and speed, eal and
lo make lighining business
decisions o lelexed questions.

| was sure he had other
crewmen aboard o help him
with all of this bul in this game
he does il all on his own, he
really ough! lo learn how lo
delegatel Il this is a realislic
simulation ol his day he'll have
a hearl allack soon.

No it's nol easy and | found
mysell gelting quite irritated
with il, the number ol lishing
boats and icebergs lloating
around seems unrealistically
high, also in joyslick mode the
responses seam rather slow al
limes

Probably my biggest moan
is the lack of high score lable,
| know | was gefting beller

scores:— 5% and &6 al the lime
of writing, but it is nice o have
previous ones on screen as Q
reminder.

Finally | must admit to
enjoying playing it and il this
kind ol menlal gymnastics Is
your cup ol tea then you'll like
it oo,
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Junction

%m

Luigi is a frainee iraffic cop and
has come all the way from
Macaroni lo learn how we Brils
couse accidenls over here
Before he can return 1o his wile
Fettucine, he has to let lols ol
cars go pasia him without
keeping anyone wailing foo

he screen is divided inlo
iwo areqs. The junclion lull of
assoried bikes, cars and lorries
wanting o go every which way
occupies the main area whils!
in the bottom left hand comer
of the screen, there is a large
picture ol luigi doing sema-
phore impressions and another
box giving details of how well
he is doing them. There are
plenty ol game options o select
from ronging from degrees of
difficulty (light, heavy and rush
hour haffic) o whelher cars
drive on the left or right side of
the rood.

Luigi can turn to loce any ol
the four directions and can
then wiggle his arms around lo
give various signals such as
slopping o lane ol lrallic or
allowing another lane to furn
right. Everything musl be kept
moving smoolhly and no-one
should have o wail oo long
belore being allowed o move.
Dither too much and the cars in
the lane in queslion start lo
flash. Unless you now remedy
things straight away, the gome
ends. Poinls are awarded for
each car successiully through
the junction. Gel everyone
through withoul crashing or
walting and you move 1o the
next, more difficull junclion,

Sbugelti Junctlion is a
pleasant enough game o play
but doesn't really have any
losting appeal. Unless you have
always wanled o be a police-
man or fraffic warden or the
Malia haove mode you an offer
that you cannof reluse, give this
one a miss <
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Who you goin' to call? —
GHOSTBUSTERS! Nol exaclly a
haunting tune bul rather one
more likely to give you night-
mares as you lind tha! you canl
gel it out of your brain, Now, the
game of the film has been re-
leased in an enhanced version
for the Spectrum 4128. The
added lealures include beller
music and graphics butl the
game remains the same.

For anyone who has been
away for the last couple of
years ond doesn! know the
storyline, New York is suffering
from an invasion of ghosties,
ghoulies and things thal go
bump in the night. You are
sefting up a franchise lo make
as much money as you can by
catching ghosls and sloppin
ihem reaching the Temple ol
Zuul where the climax of the
game iakes place. First, you
must buy and equip your car.
There are lour'basic models lo
choose from with speed and
amount of equipment thal can
be carried increasing wilth
price. The bits and pieces thal
you can buy include ghos!

vacuums and ftraps, image in-
tensiliers and marshmallow
SENSOMS

Having equipped vyour
vehicle, you musl then drive
round the sireels calching
“roamers”’ and slopping in fron!
ol buildings where a slimer is
present. By careful positioning
ol your men, you musl
manoeuvre lhe slimer using
your negalive ioniser back-
packs above the frap you have
laid and then bingo! Your credil
rating starts lo increase. Failure
lo accomplish the task resulls in
the immortal phrase “He slimed
me" [some dodgy voice synthe-
sis here) as your man gels
covered Iin a dose o
ecloplasm.

Despile the vas! amount of
hype that preceded this game
on ils initial release and despite
the fact that it is one of the best
selling computer flitles ewver,
Ghosibusters is not a particu-
larly good game and is cerain-
ly beginning to show ils age
now. Even with the added extia
bits on the 4128, it is still nol very
good value for just -4
under ten pounds = ¥
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This is one of those games thal
doeas nol il cosily into any of tha
usual calegories applied lo

games, Mastertronic them:-
selves describe Il as an “icon
driven arcade adventure”
which just aboul covers all the
available oplions

However, 1o narrow it down a
lime, it iIs o maze game with
siralegy ond odvenlure ele-
ments | suppose that if one was
being generous, the rather
primitive moving graphics ||
draw the line at calling it anl-
mation) would quality it in the
orcade’ section

It up 1o now | sound a little
less than enthrolied with the

ma-. please do not be misled,

s a good program ol its lype
und slowly grows on you. But first
you have lo overcome the
cryplic and limited instructions,
then gel lo grips with the screen
display and icon system, then
sort out who Is who and what
you are frying lo do and how lo
do i

Afler that it is a straight-
forward seek, collect and sur-
vivie exercise

Taking this program a step at
a time pays ofi, | rushed straight
from the menu o the game and
missed some lurther instructions
that are displayed aulomalic-
ally if you wait = they helped
a linle.

The main screen is bright
and colourful, action is con-
trolled by elther live keys or joy-
stick and is mastered after a bil
of trial and error. The lower hall
conigining a panel ol lwelve
usable icons and fthree non
usable ones and on the right a
birds eye view ol your charac-
ler in the maoaze Al the lop is 0
mini map and sel ol info
windows

You control a commander
character and eight droids, one
at a lime by using the icon
salection routing and you move
them around in a reacior maze
to rescue 26 survivors ol a heavy
chem atfack,

One of those games where
patience and persistence |s
required to get the most from i,
for the price and for fans of this
kind of game | recommend |,
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This Is a conversion of a very
successiul arcade game bul
may not be an automalic hit
unless there are sullicient shoot
‘em up fans oul there who preler
lo do their blasting at home
You take olf in your fighter
from the deck of o carrier and
proceed across land and sea
confronting waves ol enemy
planes. There are four phoses
on each level belore you can
land salely back on the carrier
which reglly means just dil-
feren! permulalions of planes
coming al you. One phase has
a hu bomber and bringing
this down will bring you big
bonus points but it's not neces-
sary to destroy i 1o get onlo the
nexi phasa
Destroving cerigin plones
will give you extra lirepower of
clear the screan ol atlacking
lanes for a momenl. Aparl
rom that there is litile 1o diverl
you from the business ol shool-
ing the enemy out of the sky

and amassing vast numbers ol
points. You are allowed a
cerfain number ol aerobalic
rolls to get you out of tfrouble on
each level and you have live
lives in order 1o get as far as you
can.
Llonding back on the carrier
gives you a thoroughly deser-
5& oﬁoinr bonus belore
vou take off again. Once back
in the air it's the same old thing
with jus! a few more planes and
marginally more llak lying.
Ominously the level gauge slips
back from 32 1o 31 presumably
meaning there are 32 flights el
to complete. Personally |
pocked my goggles after three
levels and had lo pul my Irigger

finger inlo traction. As an oul’

and out shoot 'em up 1942 cer-
fainly succeeds bul il you are
looking lor somelhing more
than a musclebound joystick
hand and zillions of points give
this one the flypast
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TRIVIAL
PURSUIT

Domark
£14.95

The only potential problem with
converling a phenomally suc-
cessiul board game like Trivial
Pursuit 1o the home micro would
seam to be lampering with a
winning formula.

Few would have thought that
the llounting ol irrelevant
knowledge would exert such o
hold over people but as irivial
pursuil addicts know when the
cheeses are down knowing
whether frozen peas lloal or nol
assumes huge imporance.

The Trivial Pursuil craze
shows no signs of abating and
Domark have produced a
gﬁlcmg-ﬂ faithiul 1o the original

with several uselul addifions
that add to the fun,

There are 3,000 questions
loaded in blocks ready 1o lax
your memory for lacls you
would rather have lorgotien
belore Trivial Pursuit come
along. I's a two cassetie pack.
One being the game iisell and
the lirst balch ol questions, the
second an additional “Uni-
load™ question pack which can
be looded inlo a Specirum,
Commodore or Amstrad.

One enhancement on the
original is the Iinclusion ol
musical and graphics ques-
fions, so that for instance you
con be confronled by the map
ol o country and asked lo
identity it

Another Inclusion is an
animated question master

called TP who bounds around
the quesiion screen in a
number of guises He's deslined
lo become a “love him or hale
him” ligure. Some may leel he's
a cule bonus while the purisls
will argue the original gome
‘gvol‘ along Just line withou! him,
Isely Domark ham added a
cut off switch so you're nol stuck
with him
You can lix a time limit for
answering questions — oany-
thing from live seconds lo nine
minutes A very usalul leature for
strategists Is the Inclusion ol a
score charl which keeps an up
to the minute record of all the
players perlormances. The
breakdown is lor each cale-
gory ol questions so when a
player Is going for the linal
winning queslion you can
knobble him by confidently
choosing his weakes! subject,
Graphically the game s
leasing 1o the eye and the
rd layoul Is very clear. Mos!
importantly perhaps it's very
easy to play and you can find
your way around the me
andallyoucandoinn lono
lime
Trivial Pursuit is bound 1o sell
well on the strength of the
board game and I you én-
joyed that you won't be dis
appointed with ils compuler
game counlerpart.
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UNIVERSAL
HERO

Mastertronic
£1.99

A totally nail-biting. mulli-
dimensional, hi-resolution Awe-
some Arcade Adveniurel’ And
all that for just £1.99. Actually,
Universal Hero isn't quile as won-
derlul as the longue-in-cheek
hype suggests, bul it's still pretty
nifty lor a piece of budgel
soltware

Il seams tha! our Hero hos
just gol seven seconds 1o save
his planel, and in those seven
saconds he's gol lo wander
through a set of caverns and
lind the spare parls needed o
repair his space shuttle, which
will fly him lo another planal
where ha has 1o collect the
equipmen! needed 1o repair
the ou! ol conlrol space
freighter so that he can hel
back to earth in one plece

Universal Hero Is, as you
might have guessed, a wander-
‘round-the-caves-collect-the-
objects-and-ovoid-the-monsters
lype game, and though it's a
linle old fashioned it is a highly

polished aond well designed
example of the genre And
thare's also a cerain elemant ol
strategy thrown in as well, since
some of the items that you have
lo locale can only be reached
by solving puzzies For instance,
there Is one cave enfrance
blocked by a pile of rubble and
you've gol fo work out which
objects can be used o starl a
rock slide and open up the
anfraonce Hero can carry up o

nine objects in his pockels, so
there's scope for some Qquite
complex combinalions of
objects 1o be used.

As he makes his way through
the gome, Hero uses up oxygen
from four cylinders and collision
with some ol the naslies in the
cavet drains his air supply, so
you've also got to go looking for
spare oxygen supplies o keep
you going. For some reqson
thera are one or two monsiarns

alal sa

BUCCANEER

Firebird Sliver 199 Range
£1.99

| wondered when this one
would make its appearancal |
reviewed three games from a
company called Insight some
months ago and sinca then two
ol the three have béen repack-
aged and marketed by Fire-
bird. Now this completes the st

Described as a challenging
arcade game In the classic
gyl it means just thal. A game
on the lines ol the classic
"“Space Invaders” type, wave

'IJL:*II\H IWEYW RS l}n“.

afler wave ol nasties 1o be shol
at while they try to shool of
crash into you. The aclion is
difterent in thal you are sup-
posedly flying a Buccaneer
aircraft and the aliens attack
horizonlally on an aarth based
scrolling background.

Jus! the kind ol game | love
fo linish off a night ol mind
strelching arcventure reviewing
Sit down and 2ap away mind-
lassly. There are some exira
leatures 1o alleviale the mind
numbing effecl, a docking
sequence and o dodging
sequence, bul in the main it'sa
good ola lashionad kill ‘am all
game

Al the original price of over

IX Computing Monthly - Oclober 1986

seven pounds it was not worth
having, but at the new £1.99
price It is the kind of program
averyone should have, if only o
compare how far the lates! pro-
rams have progressed from

the good old days

Sophistication is oul, but
great last and furious action sur-
vives with Buccaneer. Graphics
and animation are average lor
this kind ol game and sound
bluzzes away merrily while
colours clash cheerfully and
death and destruction abound
Nol one for pacifists

You hawve live aircrall, or lives,
and have 1o keep an aye on
luel and shield levels, conirols
are simply up, down and lire
Keyboard indentification and a
full range of joystick oplions are
included

It's no good, | known | should
hale this game and be all any
and snobbish but there is some-
thing aboul it which gppeals lo
my inborn sense ol mayham, A
no nonsense, outl and oul war-
mongering program o appeal
1o all our more basic instincls
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that just wipe oul your anlire
supply in one go withoul any
warning. and there’s a lump ol
plutonium thal has the some
eflect although again there's no
warning that the object is actu-
ally plulonium. These things are
a bil irritating as they make the
game dependent on luck al
soma poinls, bul once you've
come across these raps once
you can generally aveid them
in fulure.

On the plus side there are
some nice graphics and
smooth animation, and the
fligure ol Hero has a jounty litle
walk as he sirides through the
caves Thanklully there Is o
deline keys option, but It would
have been a good idea il the
cassaetle inlay had given a bil
more Iinformation aboul the
goma

Universal Hero isnl a llowless
game, but it does have its good
points, and, as always, Masler-
tronic are still giving more
expensive gumﬂs a run lor their
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I{ANE

Mastertronic
£1.99

A man’s goflo do what a man’s
gota da’ And in this cose whal
you've golla do is mosay on
down o the old Spectrum and
make peace with them thar
injuns (well il makes a change
from blowing their brains oul
doasn't I17).

You're the Sherill ol the town
ol Kane, and in order 1o make
peace with the locals you have
tour 1azks 1o complate. The first
Is lo shoot down some birds so
thal you can ftrade with the
indians lor paace tokens In this
parl of the me the screen
shows g small cowboy figure al
the bottom ol the screan with
mountains in the background
and birds llying overhead.
Using the keyboard or joyslick
you move a sight around the
screen and attempt 1o shool the
birds down with your bow and
arrow. You've gol a limited
supply ol arrows, and with the
birds being a moving largel
you've got o have o good
sense ol liming o gel a decen!
amoun! ol lokens. You nead a
loken to move onio the nex
stage, and additional lokens
give you extra lives in the later

slages
L N
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Once you've demolished
the local bird population you
hop on your horse and ride
ocross the prairie back o Kanea
But along the way you've gol 1o
make sure thol your old hoss
doesnt go stlumbling over any
rocks or bushes or else you'll be
out of the saddie and oul of the
game.

Once you've made it back
o town you still don't gel 1o rest
os all the bod guys around
have decided o lake a pot shol
al you. Theyre all hidden in
doorways and around cormers
ol the lown's buildi bul every
now and then they 1l slick thelr
heads up just long enough lor
you to gel your sight on them
and show whos boss

After cleaning up the lown
it's back onlo the horse lor o
roce against Ihe train as you hry
lo overioke and slop il. Again
you've got to jump over all the
bushes and rocks, but this lime
there are small treas thrown in
os well ond some ol the
obstacies are so close together
thal you'll need a lerrific sense
ol timing lo make il past them
all

When | flirst sow Kane |
thought thal il looked prelty
primitive — like a magazine lisl-
ing in fact — bul once I'd given
it a couple of goes it turned out

lo be fairly good. It is very
simple, but the difficulty of the
tasks has been well pitched so
that you can get started easily
but stll ne fo praclice in
order 1o ge! anywhere Going
through the same four slages in
Iheir lixed order all the lime
could gel boring, but sensibly
there’s a praclice mode which
allows you lo choose any slage
of the game and one of three
difficulty levels This allows you
o a bit of praclice on all the
different parts of the game and
then, when you think you're
ready, you can iry 1o lackle the
whole thing in one go.

o0 AT W F A

new slandards In games pro-
gramming, and Il it looks old
lashioned thal's because It s
butl its enough fun to while
away the odd rainy afternoon
with and will probably appeal
o younger compuler owners
who don' require siale-ofthe-arl
megagames.
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LAP OF THE GODS

Mastertronic
£4.99

e “RIRME" | @9

Yel another inleresting budget
game from Mastertronic In this,
your lask is 1o collec! a number
ol gems in order o persuade
the Gods of ZZarn o return you
lo your home Bul belore you
can acquire the gems you will
need o gain special powers by
collecling the elfigies thal are
scattered around the sixleen
sats ol chambers thal moke up
Ihe gome’s playing area.

As you gaiher logefher the
various efligies you will be sel
upon by ‘devils’ that look
remarkably like androids {ond
make me wonder who wrole
the casselle noles, especially as
they tell you the wrong key-

&

board controls). I the devils
calch you they will lake the
elligy from you and return it lo
its resting place, but i you lose
an effigy three limes the gods
slap your wrists by laking some
of your powers and one of your
lives oo

The sals ol chambears are all
separale, and the only connec-
fion between them Is via the
leleport chombers, bul these
will only work if you've coilecied
the right efligies

The screen display uses the
ouler section to display your
lives left, crystals collected and
20 on, while the aclual playing
areq is shown in g square inside

this border. The graphics are
relatively simple, with the
passages and chambers
drawn in quile large blocky
!%mphlci These would be per-

clly ok if the scrolling were o
bit smoother, bul as it is the jerky
scrolling gave me quile an eye-
strain, as did the rother dis-
fracting moving siripe all
around the border ol the
playing areaq.

Still, ruptured eyebolls aside,
LOTG is quite playable. II's one
ol those games thal is simple
and flairly repetitive but which
draws you back for one more
iry 1o see il you can collect a
complele set ol efligies and
move on to the nex! sel ol
chambers.

There is o Tire' bution, but this
only pulls down a menu which
displays the oplions and
powers available to you (where
would Masterfronic games be
without a pull down menu, eh?).
It would have helped the
games playability if you were
also able to fire at the devils as
they come at you. As it is, you're
more of less al their mercy as
they move laster than your own
ligure and can'l really be easily
avoided.

LOTG probably isn't the
game lor fas! reaction acrade
freaks, but il you've gol a bit ol
patience, delerminalion, and
£1.99 to spare you might wanl o

give It a go

0002

OLYMPIAD

Allantis Software
£1.99

I'm at a loss as to how | can
review this game constructively,
other than o say that it simply
isnl very good.

Olympilod is an attemp! o
produce a budgel sports gome
along the lines of Daley Thomp-
son'’s Super Tes! and Includes
five ‘evenls’ — Weight lifting,
Canoeling, 200m Sprint, Skeet
Shooting and Discus. For some
of the evenis all that is invoived
Is pressing a single button when
the powermaeler is af its height,
The powermeler is a small
clockiace in the top lelt corner
ol the screen, around which a
dial rolates consiantly and
when il reaches the 12 oclock
position (the highesl anergy
level) you jus! slab the @ bution,
This is how you play the welgh!
liting and sprint sections and it
doesn! give any ol the excite-
menl thal the joystickkeyboard
pounding style ol Super Test
provides.

The Canoeing section
simply Involves moving the
cance leltlright across the
screen in order lo avoid the
rocks that scroll upwards from
the boltomn of the screen. | com:
pleted this seclion withoul
making a single mislake on my
first attempl, so il can’t really be
described as much ol a
challenge

The skeel shooting is the only
pari of the game that has any
complexity to it — you aclually
gel 1o use live controls lor lefl
righliup/down and fire when
positioning your guns sighis

mw

The graphics aren’t loo bad,
bul they aren’t good enough 1o
makea up lor the lack ol Involve-
ment in the games themselves
The program doesn’t seem lo
accepl joyslick conlrol and,
whean someone suggested thal
It might be simple Basic or com-
plled Basic, | Irled to break the
Emgmm just by using the BREAK

ay al which poini a messa
flashed up saying ‘Show O
and then the program crashed,
No points lor user Iriendliness’

I'm airaid the only thing that
Olympiad has got going for it
is the budgetl price, bul even
then it's nol as good as some of
the budget solftware from many
other companies
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NAME THAT
GAME!

This is your chance fo
put a title to
Mastertronic’s Game
With No Name.

IR astertronic are putting the

final touches to a new Spectrum

ame and are T}ving ZX readers
the opportunity to christen the
release with a catchy
imaginative title,

Not only will the winner get a
kick out of seeing his title on the
shelves of his local software
emporium (and perhaps
climbing up the charts) but he
or she will also receive one of
Mastertronic’s new Magnum
Joysticks, @ Mastertronic T-shirt,

sters, the five lafesf

astertronic Spectrum releases
and of course a copy of the
Game With No Name.

There will also be 10 prizes of
the Game With No Name and T-
shirts for runners up.

The Game

The game has been written by
Geolf Foley, author of Octagon
Squad and Ticket To Ride. It
features the exploits of a strange
being apparently half foot, half
head that is trying o escape

from a planet surface of narrow
pathways surrounded by water.

o

In order to escape he must
accomplish certain tasks like
finding discs fo place in disc
drives, refrieving coins, locating
energy packs and putting flags
on flag poles.

As il all these tasks werent
enough there are alse numerous
twirling nasties stalking the
pathways to destroy him.

Your turn

So now it's time for you fo get
pondering on the title. The prize
will go to the originator of the
most apt, original and above all
calchy title for the game.
Mastertronic have two
provisional titles already and for
any reader who inadvertantly
guesses either of these titles

This game Is In search of a name

there will be a special prize.
(Using psychic powers to find
these titles is strictly forbidden).

As Mastertronic are almost
ready to release the game, the
closing date for entries is closer
than normal so get your snappy
title in quickly and remember to
write it on the outside of your
eniry envelope.

The closing date is October
24th 1986.

The competition is open to all
ZX readers excepl employees of
Argus Specialist Publications,
Alabaster Pasmore and
Mastertronic.

Send your entries to the
Mastertronic Game With No
Name Contest, ZX Computing
Monthly, No 1 Golden Square,
London WiR 3AB

ey e o NP . S e e L

Mastertronic Game With No Name Contest

| NOMB ThiS GOMB........cornnmmmmisessssnmsinissmasssmmsasisssssinsssssssssissassmsssssisesssssons

Address

........................................................................

Send to Game With No Name Conftest, ZX Computing Monthly,
No 1 Golden Square, London W1R 3AB Please remember fo put

your fitle on the envelope

&
uting Monthly - October 1986
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Dynamite Dan is back
to prove there's still life
left in the platform
game.

Dynamite Dan |l
Mirrorsoft
£7.95

=B ust when you thought it was
sale to come out of the
cupboard, when you were quite
sure that Doctor Blitzen and his
evil bunch of cronies had finally
been destroyed, and you had
managed to float away to safety
on the wings of a hot-air
balloon, you must start all over
again, Yes it's Dynamite Dan II.

When Dynamite Dan was first
released, it had a lively aura
about it, it was the type of game
that you imagine would have
been as much fun 1o program
as it was to play. Thankfully, DD Il
seems to have lost none of the
orig}nal charm and novelty.

hat the passing of time has
achieved is a better standard of
game. All the definition is
excellent, and unlike the original
game, there is very little colour
clash.

Together with many other
people, | slightly miss the days
when six hours spent jumping
from ledge to ledge was six
hours well spent. | miss the days
when at least three new ledge
games would be released every
ten minutes, and | miss Jet Set
Willy. Playing DD Il brought all
this back to me with a
vengeance; the perfectly timed
jumps, the agonising falls, they're
all here, plus much more.

As you would expect, DD |
does have an objective; you
must travel around a total of

e e
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SCORESODE LS

eight islands, collecting a
record on each, and Insarﬂn? it
into a jukebox. Having done this
you must find some fuel for your
trusty Zeppelin, and fly away. To
help you in this seemingly never-
ending task, there are a total of
thirty two different objects, each
with its own effect, varying from
extra energy to immunity to
bullefs.

This may all sound very easy,
but not surprisingly, life is made
amazingly difficult by a stunning
variety of baddies. They jump,
spin, twist and drop around
making life total and utter
misery, and very nearly
destroying your immaculately
colffured hairl

Perhaps the most impressive
part of the game are the
graphics. Varying from hi-tech, to
jungle, they are brilliantly
defined with obvious amounts of
care. The characters too are
animated with as much
atiention 1o delail as | have
ever seen on the Spectrum.

It and when you get o the
final island, you must blow up
the last jukebox, and then make
a desperate run for your Ieg.
within a matter of minutes. Only
then will you have completed
this 180+ screen masterpiece.

My only criticism would be
the sound. Although there is a
good attempt fo get a tune and
effecis out of the Specirum; the

lc)

chip Is so strained that it soon
becomes annoying. However,
even this cannot make DD |i
unenjoyable.

It is probably because there
have been so few ledge games
recently that DD Il seemed s0
good, but | still believe that any
arcade adventurer worth his salt
will relish the thought of
bouncing, jJumping and
swimming his way to success
Overall, DD Il is a programming

masterpiece, and on top of that
it is real fun to play!
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PsiCHESS

Not one but two excellent chess programs
have just been released for the Spectrum and
both are a good alternative it Kasparov
chickens out of your challenge maich.

ek

Basic Features

\INCIDIMEA NS

(5l

(Board can be rolated
and seen from all four
sides)

Swa hva'rf:ga' lavn Is.
nse fime varying
from instantaneous fo 3
minutes.
Six ‘Correspondence’
levels.
Blitz Chess — variable
times. Balance of levels
mode — the m
attempls i'? maich your
response fime.
Beginner's level mode —
the Frogmm handicaps
itsell to play a less than
brilliant game.

Problems can be set up
using an algebraic
method or by joystick
and icon fo situate
pleces There is no “solve
mate mode” but on
some levels Mates can
be solved In two or three
moves.

Instant replay/takeback.
Colour change options
on board and pieces
and border.

Problem mode

Other features

=i
. | 4 S cos
\/

2 Dimensional Board
3-D Board

Average mode —
variable time limit
providing hundreds of
ible levels.
ournamen! mode —
time controls on the
number ol moves made
as in fournament play.
All the Moves Mode —
Blitz chess against the
clock,
Equity mode — the
program keeps pace
with your elapsed time
clock.
infinite Mode — for
puzzles or correspon-
dence, the computer
searches indelinitely for
the best move.

Comprehensive mode
for solving check mating
problems. Can solve
mates up fo seven moves
ahead also “Sellmates
and helpmates”

Instant replayltakeback.
Colour changes options
on board, pieces and
border. Invisible Mode —
enables you to ph::v
"blindiold chess"
making either b or
white pieces (or both)
invisible,

Joystick/keyboard.

SPECTRUM GAME REVIEW
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- Psi CHESS

Spectrum Chessmen

W SPECTRUMIGA

good. Psi Chess goes

ey for a visual as well as
— intellectual appeal. instant restart fo a game — |f
— r::l..l w:l"ll' revenge v%u I'I'Igi'iI press
r change m an
i B> si Chess features the sort of IS e Sard ta
LA 3-D Chess graphics that But fo restart you must press |

lously have only been seen  gnce more and then M and 1. If
%mmulr owners on QL Chess you are using a.joystick this must

also be sel again belfore a

Joftllck conftrol can be a bit
sensitive too. Unless you hit the
piece that you want to move
du;gd centre it can bhit:y to "pl%
: Psi Gh%“hm a mgtm N
lection of levels an e lowest
of thmmuq#;m is instant
response. This s so fast thot it
can fake you several s
mmﬂ&gﬁ }Hqgﬂrd.j HY
m bl J:_'ia
OB y omnig d; ;
r‘ i'-',.. i | _.,H.,'h.._ -%‘_1::
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READERSHIP SURVEY

All n
Win a free subscription! ! veunewetodo s il i the asestionnalre

defailed on the fourth page. We pay the postage
This Is your chance fo tell us exactly what you so send off your answers as soon as possible

think about ZX Computing Monthly. We want fo  Decause there are free subscriptions fo 2X fo be
know the features you enjoy and those you skip  Won for the senders of the first 10 surveys pulled

over. Are there subjects you would like to see out of the hatl. Surveys must reach us by the

covered In more depth or subjects you would like ©'05ing date Friday, November 7th.

to see buried forever? Your answers will be treated with the strictest
Your answers will help us fo bulld up a picture  °°nfidence.

of exactly the magazine you want to read. Bryan Ralph (Editor)

IX Computing Meonthly - Octlober 1986
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ZX COMPUTING READERSHIP SURVEY

1. Wouid you plomﬂtchﬂwbmugnlnﬂihtmmmlmm
ch-tulhuhmrnur.hnlzlwu normally read

Read through all leatures and reviews [:L
Read through some fealures and reviews D:
Just read through the occasional feclures and reviews [l

2. Please lick ihe oppropriote box that shows how you evaluale the
lollowing sections (Five is excellent, 1 is bad). Il you would like to see
w leatures on a parficular subject fick the oppropriale ‘more’

4 2 3 4 5 Mome
News EI1 I:I:' DI D- Dn Dl
Gomes Reviews I:Ir I:II I:l- DnDuDﬂ
Hardware Du:DuDuDquDu
Utilities DHDNDHDHDHDH
Programming series DHDHDHDHDHDH
Mindplay D:IDnDnDHDHDh
Compelilions DnDanDuDH Dn
Communicalions DHDHDHDHDHD"
Software House Proliles D"DHDHDHDHDH
Shorn Cuts DHDHDHDHGHUH
Gl features DHDHDHDHD“DH
The 81 Page [:lﬂDHDHD [:Iﬂl:lﬁ
Games Listings DI:DHDHD E] [:1:1
Utility listings Ll Jel Ju el Je s
What else would you like fo sea in 2X7?
3. Which compuler(s) do you own?
Ix 81 D1 Spechum [:l:
Spectrum + [ 15 spectrum 128 [l
(=18 Ds Other (please specity) Dn
4. Do you own of hove access 1o:
Printer Di Modem D:
Discdrive [:]1 Microdrive Da

5. How much do you eslimale your compuler equipment is
presanily worlh?
Under £220 From £220 fo £300 E:
( %;meimmtﬁm
5

Ll

D: £101-200
£201:500 [ 1. over £500 Cls

7. Hw;aMu Spectrum 48K are you considering buying the 128K

La

Yes []:Hu

8. Do you use your compuler for the following:

All the More than Somelimas Never
time hall the time

Original programmings [:I ' 2 D: D;
Typing in gomes lislings [:li Dr D ' [:]l
Typing in ulility listings Dv Dw Du Du
Playing gomes b " D-& Du
Educalional uses Dn Du Dn I:In
Business uses [:In Dzz Dn Dn
9. Do software reviews influence your buying?

Yes [:I'l No D:

10. What types of games do you enjoy playing?
Mcudel:h Adventure | |2 MD: Epnml:]a NnnaDs

1. Do you lvpa in the games and ulility listings in ZX7

Games DI ﬁuﬂ'
Utilities D4 8 Di

42. How many games do you buy in a year?

20 or more v 1520 Dr
1015 [ 1y 540 e
Less than § Lls

13. Does anyone eise read your copy of IX7
1 1 or 2 others D: 3 or more

No, only me
14, mmmmbmmnuamunulnzx.dom:

Read or look through most or nearly all of the ads |:|.
Read or look through some of the ads [ s
Just read or look through the occasional ad. [1a
Very rarelyinever look ot the ads P

15. Thinking specifically about the adverlising conlent in ZX would
you please rale the two types of advertising matier:— Display or

Classified — In terms of uselulness (please tick one box against
each type)
ﬂhﬁm Claossified
Very usaful L 2
Useful ) O
Not very useful Cls O
Not af all useful [:I:r E] ]

16. Hove ordered | aller read|
m'wm or bough! producis ng an

Regularly L
Occasionaily [l ‘
MNever 3

ZX Computing Monthly - October 1984 I



17. Il the answer o question 16 is yes, what

was the last item you
purchased in this way, and whal was its value?

48. Do you use the Advertisers Index?
Yos DI No DI

19. Do you keep your copy of ZX for:
One month + Six months Daﬁmmm D:

20. Which other compuler magazines do [5,“ regularly buy?

Your Sinclair Dq Sinclalr user 2
Crash [ ] oL word Ll

Other (please specily)

B RN AN B BT RS RE SRS

21. Did you read ZX when it was bi-monthly?

You Di No D:f

225ince ZX went monthly do you think that the mogazine Is

Beter 1 Worse D: Same Ei;
23. Are you aware ol IX's scheduled publicotion day?

Yos [:l'l No [:]:

It the answer o question 23 is yes, do you attempl fo purchase
mugudnannrhaql"'duﬂ PR

I:]'I No DJ

i3k

25. Do you normally oblain your copy by:
Chance purchose 1 Newsagen! home delivery I:I:
Newsagen! shop collection [:]: Subscription Da

of ihe foll
Subseriplion loo expensive mp
Nol every Issue required Ll
Have subscribed previously, but lapsed |_|»

26, Il you do nol oblain your copy by subscription, is it due lo one

7. u do nol subscriba, from which ol newsageni do you
mos! uﬁrn obtain your copy? o

[+ estate shop Ll
:.::::lm [:I:u Cormer shop D-

28. Which of the daily newspapers do you read?
Daily Mail + Daily Express [,
Daily Mirror (15 me sun i
Today [1s the Guardian A
The Times [ 15 the Daily telegraph  [_Js

Financial Times (e the siar e

29. Which of the lollowing Sundoy Newspapers do you read?

The Sunday Times « The Sunday Telegraph ||
The Observer 3 Mail on Sundoy Ll.
sunday Mirror [Js sunday express [l
News of the World |7 The Sunday People |l

30. Do you read?
TVTimes

[+ Radio Times s

3. Please fick the box which represents the annual total of your NET
income (e after tax, National Insurance and other deductions)

Pocke! money (] Fromea78010 85970 [ )2
From £5980 fo £7470 || From £7.480 10 £9.340 | s
From £9,350 fo £41,680 | s From £11,690 .

32. It would be a great help o us il you would kindly onswer the
followi The answers will enable us fo oblain a more
positive ol our readership.

Under 15

1 1524 D:ﬁ-ﬂ D: 35-44 E]l-
4554

Ds 55-64 Elaﬁ&-l» [:I:

34. Do any of your children follow your interest in ZX Computing?
Yeas I.__li MNo Dz

35, MOME ..o
Sex Male L[ Jifemale [ 2
Occupotion ...

34. Finally, have you any other comments o make cboul 2X?

ZX Computing Monthly - Octlober 1986
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The strongest chess
program for the home
micro finally reaches
the Spectrum.

W his program is definitely for
the chess connoiseur — and the
chess masochist. With an
“opening book" of
approximately 3000 positions
and a move evaluaton system
that examines on average 170
moves per second in the
middlegame we are looking ot
o class program here and
unless you are a class player
m‘wlll be staring defeat in the

Of course there are features
e e e omouer can’
be compelled fo choose @
second or third move fo
sofien the :

game

even then It wil give you a hard et
‘ ._ .‘._‘. Tk - ;._.. -..rv : : : _Iq-'r l' l,

COLOSSUSZIEHESS

3-D
Graphically, Collosus 4 is more
than ude?uale. though not
stunnln% he 3-D dispiay

although nice to have is not well
ano-ugg defined to make it
enjoyable o play with for any
len of time. It can be




A

Programmer Martin
Bryant reflects on the
grandmaster in the
machine and its cheat-

prone human
opponent.

*“ B started writing chess
when | was ot
niversity back in 1977. Then in

1982 | wrote White Knight for ¢, ..
BBC | knew there could be a
different a ch so | decided
fo take the ledge I'd
aquired and write a better

ram.

lossus | o red first on
the le in 1 and since
then have been gradual
improvements on newer versions
= usuulliv m'it: about six mhs
mproving the program a
year o write versions for other
machines

On improvements

The calalyst to write a new
version comes when someone
out a new program fo
chalenge it. There is no clear
cut way of improving a chess
program although there Is
s e e
making the as strong
as possible within the time you

have
There is no magic algeorithm

g

lnpoolﬂ“;m Iv&w”p nlmtu
e It's im

make the computer ignore

obvlously stupid moves when
deciding its next slep. From any
strategic position the program
can generate all the ble
moves In reply. This is ‘game tree’

theory and hopeful best
lrnrnﬂl'rabfunch

On fancy graphics

‘Putting Colossus on the
Mmm#ndam@ed

55 ek bla oy . e i o NN
e

¥ .-__.LI-II._.-;I.JJ-J

‘| don't play as well as |
Obvi a lot of

Pt e e

I
rog
Is not ego involved



Alarr Davis, recently

{ retymed from the

1 Realms of interaction
/ sefts out once more on
*j a quest fo produce a
g‘ superior command
analysis system.

-ty

_ 2 Frniy £ %
B -VENTURESPEAK

B 1's often said that the quality
of an adventure game is
predominantly determined by
the originality and imaginative
scope of its plot, and really it
would be hard to deny this
Virtuosity of programming, text
compression, complex language
analysis, and similar
sophistications have been loudly
trumpeted by many a software
company, and equally loudly
hailled by many a reviewer; yet
these count for nothing if the
heart of the game — iis plot and
atmosphere — is dull and
uninspired. All this Is true, but of
course there are limits. It's
eguallv possible for an
adventure o be wonderfully
imaginative In concept, but
rendered almos! unplayable by
inordinately long response times,
shabby on-screen presentation,
or sheer "unfriendliness”.

It's not difficult to find
examples of this second
category, even among recent
commercial advenlures: the
grotesque “Lord of the Rings”

b,

comes most readily to mind,
with its excruciatingly slow
responses coupled to o
keyboard Input routine whose
sluggishness makes accurate
eniry of commands a sore test of
lience. Or how aboul those

ordes of Quilled advenlures,
essentially rapid in response, but
so often suffering from
stereotyped presentation,
unfriendly vocabulary, and the
rigid restriction of the standard
“verbinoun” input requirement.

Faced with this situation, the

BASIC programmer with a yen to
write adventures may well be
E;m off for good. Even if he opts

r the simple “verbinoun” input
format, the need for a large,
friendly vocabulary necessarily
implies long delays in response
whenever the program decodes
the player's input and scans the
vocabulary lists. Even then, If this
limitation Is accepted, there are
many occasions when the
“verbinoun” type of command
analyser Is iInadequate — for the
fact remains that you just can't

't' "

ADVENTURE



[111]

write an interactive “"Hobbil"style
adventure withou! some
capability for dealing with more
complex commands.

Instant response

The obvious solution fo the
problem is to resort to machine
code programming in order to
deal with the command analysis
aspects ol adventure writing,
since this has many admntu%as.
Firsl, program responses can be
virtually Instant, regardless of size
of vocabulary. Second, complex
and multiple commands [ag.
PUT THE JEWEL IN THE CHEST AND

LEAVE THE ROOM) can be dealt
with, again at no cost in
response time. And finally, extra
facilities may be incorporated
into the command analyser o
%ermu. say, detalled editin

cllities to improve “friendliness”,
or the option of “real time"
operation in the completed
adventure if required.

Such a solution in turn raises
its own difficulties — not leas!
that ol interfacing the machine
code routines with the rest of a

redominantly BASIC program.

e mus! also lace the problem
of (preferably) writing code
which offers enough flexibility for

us to use it for any adventure we
may care to write. This, in o
nutshell, is what the
Venturespeak command
analysis system has been
designed for. Even if you have
no understanding of machine
code programming, you can
use Venlurespeak yourself 1o
write sophisticaled adventures
which retain the flexibility and
ease of BASIC, yet which are
largely free from its speed
limitations.

Venturespeak essentially
consists of a single “"package”
which can be conveniently
divided into 3 sections as

ADVENTURE

o
r

follows:
1) A Keyboard Input routine
which accepls typed
commands up o 63 characlers
long, complete with single key-
Ll Sk BB press facilities for deletingl
P i EEEEE 859 CALL PRONPT mnunpﬁg;nmnnds. and a real-
S iT0ts Featroeg | Thoed s = = EE; Ei'“ 2) A Parser routine which
Pass | errors: 00D =.==i === RET 16 decodes complex commands
60203 910 X0R A containing up fo three verbs
T “55; Eg: RET and four nouns, such as "ASK
o0 20 ‘" onc eoo0e So206 948 PRONPT LO 4,62 SAM TO PUT THE COIN IN THE
eooas a0 "EYE0 A8 i3eser.n  Se2e9 989 . LA— PURSE", as well as permitting
60005 50 CALL CLERR S R WS @ several commands 1o be strung
0011 70 RESET JOR A 69215 998 Je | Rz cont together in sequence using
5'::2 44 tg Hg:;g; '= 60221 u|= HET commas, full stops, or "AND".
60018 100 L0 (23874),a 50232 1333 CURSOR PUSM OF . 3) The menu-driven
gosst 118 .. b8, RFOUNTLA  SeRiE 1048 AsT  1b Venturespeak Editor which offers
80925 130 to" (a3sesr.n 89226 1088 ReT 16 comprehensive and easy-fo-use
$958% jap vt 3 £ 1WGNV  S5EES 1998 L8' &7 ccum facilifies for adding, deleting, or
89632 170 cont Lb A tasséey 68233 1030 pop OF changing vocabulary. It Is
ﬁ:"? l:: 5: : HALT2 ::;g; =t=. SPACE LD A 17 capa le of nﬂrﬂ“ng a singla
60044 200 &8 60237 1130 AsT 16 block of code which
3338 315 3’ faneeeeT SR8 11ds Rar 14 incorporates both keyboard and
60051 238 CALL Z,CHECKM Soa41 1130 e Nt parsing routines together with
seess 24e 2 uarr 60244 1170 RET the vocabulary needed for any
s8ess 260 e 12 89245 1188 DELETE LD 8, (COUNT) particular adventure.
60061 270 CALL Z,CHECKEM 60248 1190 -
Seves £as e g 88230 1200 gs  Euim
gesss 298 T T\ L 60255 1220 st 16 Assembly points
sieyl 3% 5 NC malrY 60286 1230 MERE  CALL SPACE
60074 320 LD (CHR), 80289 1 ‘E £ §° .
68077 330 e is se262 1260 837 & ccouum This month we'll be dealing with
ST 23 8 gENTER 60265 1270 oEC A’ the input routine, and the other
coe0s 3 Jp DELETE 69266 1200 LD  LCOUMT).R aspecis ol Venturespeak will be
Inl’ I;: LD ‘: (CHR) ::!Iﬂl IE': JP HALT tackled i i icl
bt + + A 14 e 7 272 1308 TLINE LD A 216 ckled In succeeding articles,
89092 390 Jp  I,uipE $382¢4 1313 %3a A but before we begin Id like to
60097 ﬂi b E,unn i“ o S T make a strong recommendation
soioe 42 Lo A, (count) a8 Rar b that you equip yourself with a
s0108 44 JP I WALT 20383 31338 merear in R iEounT deceni assembler program (if
60198 45 b ul,sTanT So382 1328 e LD A, (Count) 't
goiis 480 £8P Sesos 1388 o R uert you don't have one already). You
goi1s 42 2 & Teum 60291 1400 cALL cLEAn can poke in the machine code
oeiis 498 ROo ML ,OE 60294 1410 CALL PROMPT routines from BASIC of course —
69110 500 Lo ulr,n 60308 1430 to &, tcra) and I'll provide decimal dumps
goize gu CALL Eﬁgun 8838t 1488 v I e bl for those who wish 1o do so —
60184 540 t ?é?unn.n 8388 1478 " . T - but we'll be dealing with over 1K
60130 E:i cLean Hom A 88312 1488 v blre LMIT of machine code altogether,
e0131 578 GALL Biset 60316 1308 Ci2 BEFS © and the scope for errors when
sei3z 538 o i $8313 1338 StAmr BEFS &5 typing in the long lists of
Seias 13 e AR en BETY 60303 1530 TINE  DEFB 0 numbers is considerable, even
seids 838 R3T 16 0307 1580 | ' CALL CLEAR ' with checksums. An assembler is
b4 b o S "EE 8 60390 1560 RET well worth the investment — | use
60148 ==§ L2 a.s Pass B SPPEFS: OO Hisoft's "DEVPAC" and find It
60148 670 e HZ SCAN — onh 28 8h excellent.
ik In i S I:I..Eie €2  CONT  ERGS Now that the hors-d'oeuvres
69188 700 cHECKW LO  (CHR).A Eﬁggan E83¢ Eitere SROE are out of the way, we can get
60161 720 P o EHTER EDOA HERE ~ EBGO on with this month's main course.
60163 730 JB Z.AESETA EEYBD CAGD PROMPT EBZE Belo LEAR
60186 249 LD A, (CHA) guir Eac PERT £828 re you starl, fype C
60169 750 RESETA RET st | "i 1 !Eg: 59999 1o lower RAMTOP so that
i R SN our code an be sored salely
g:};: ;== tg a*{:saﬁ"‘l TLINE FEB70 MAT EH?I al address 60000 and above.
A Lo tkray,n HRIT2 EAZC HIPE  EBL |n§:ﬂdenﬂ:lllvir}w ﬁhusan this
address so that the
HHH =§E i i Eﬁ' fcounrs,n  Table usea: 321 rron  34s Ventures k routines will be
compatible with those from the
previous “Realms of Interaction”
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ADDR BYTES CHEEK
conbn 62 8 50 106 92 18
GODDS 206 226 234 FNE 46 916
GO0D1e 235 175 G0 120 92 672
G001S S0 121 9 50 !Ii 435
Goo20 92 S50 155 235 175 707
bﬂsiﬁ 50 8 92 58 121 329
0030 9 264 2 Ial 50 [
60835 235 S0 B 2 254 Ga7
Londn o 203 124 234 254 Bid
GOD4s G 202 123 235 254 8z
GonS0 13 204 251 224 252 956
GUNSY o 202 120 304 254 1@
GUOGEE 1# 204 251 234 254 aus
GODGS 0 202 120 234 254 Hie
60070 123 210 120 234 50 7az
G007E 157 235 254 13 202 ael
G00BO 10 235 254 12 2O2 ?}3
GonBS AS 235 S8 157 23S 270
Ghogn 254 J 202 25 23% 222
GODSS 254 32 218 120 234 asa
G0IDE B 155 225 254 £33 268
GO10% 202 120 234 33 158 s47
Ga110 235 23 0 95 58 410
GO11S 167 225 25 119 19 555
Ghld0 205 62 22% 123 S50 675
60125 155 235 195 120 204 939
60130 L7S 205 1 22 205 LT
60135 38 235 & 64 B2 405
Gol40 22 167 315 193 & 642
GO145 120 254 0 194 235 aid
GUIS0 234 208 gn 235 201 913
GO15S H0 157 236 58 |55 GhG
GRIG0 235 2654 o 202 9 SO0
GRIGS 236 60 157 235 J01 HoG
GO170 205 226 234 62 1 F20
60175 &0 223 228 58 155 721
GOlBO 235 S0 156 235 201 Brz
60185 175 S0 155 235 205 Bz2o
GO190 226 234 205 46 235 46
60195 195 12D 234 &2 22 633
6G0200 21% 125 215 175 215 9495
GOROS 201 62 62 215 201 Jal
Ge21l0 G8 165 235 254 ] J02
GORLS 194 133 234 205 224 989
LaZ20 2265 201 213 62 17 F20
GOR22S X1 62 6 1% 5O H56
GO230 187 235 215 209 201 1017
60238 62 17 215 62 7 263
60240 215 62 32 215 201 725
60245 &8 155 235 264 W 733
G050 202 112 2205 62 ] G619
GO255% 216 205 75 225 62 f92
60260 8 214 S8 156 225 671
GO26S Gl S0 155 235 195 G090
60270 130 234 B2 22 215 653
60276 175 216 62 21 216 Gag
GO2D0 195 96 2358 E& 155 739
GO285 235 254 0 194 120 ool
60290 234 206 226 224 205 1104
60295 46 235 17 188 23% G691
BU3D0 SA 156 235 50 15% G54
O30S 23% £ o 79 2% 25
60310 GO 32 195 120 234 Gal
GOILG 2 13 5 76 16D
GOI20 26% 3@ B3 dO0 65 215
60JIBS 67 69 25% 65 JO 534
60230 68 232 21 9 232 2082
60335 ) 28 2%% B4 72 S62
L0340 B9 232 4 RO 87 a3
GO34S &9 26 32 73 78 aze
6D3%0 3@ B4 Fr 69 3I2 209
LUI5G 223 69 63 84 375
GRG0 255 84 7 28NS 47 J13
GOIBS 63 S0 61 43 60 205
GO370 HE 69 59 59 24 273
60375 J4 39 39 40 41 193
60380 28 0 ] 1 50 o9
60385 223 235 205 226 234 1123
La3%0 200 1] 1) 1] i 201

series, should you wish to
combine them, (The code Is nof
relocatable).

Listing 1 gives the assembly
language program for the
keyboard input routine. The
code is organised at address
60000, and is 391 bytes long. For
those assemblerless individuals,
Listing 2 provides the (decimal)
bytes you'll need in conjunction
with the BASIC loader giving in
Listing 3. Type in Listing 3, and
then RUN. Jus! follow the prompts
the program gives you, enfering
the individual bytes from Listing
2 one at a time, including the
checksum after every fifth byte, If
a mistake s found, the program
will ask you to enter the whole of
the offending line of § bytes
again. The screen display which

builds up should be identical fo
the layout of Listing 2, and this
should help you to check
everything as you go along.
Once the whole thing has been
entered without errors, the
program will save your code to
tape as “KEYBOARD" CODE
60000, 391.

What, then, does this routine
do when you call it with LET m =
USR 600007 Well, basically it
prints a small “prompt” symbol
at the bottom of the screen and
waits for you to start typing a
command. Each character you
type is stored as a single byte
above RAMTOP, the bytes being
stored 59{1? entially from address
60318 (START) onwards up to @
maximum of 63 characters.
When you finally press ENTER, the
routine does an immediate
relurn to BASIC, with the total
length of your typed command
held at address 60315 (COUNT).
All is then ready for the parser
(which of course we don't yet
have) to take over and analyse
your command. However, this is
by no means all that the routine
can do for you. The following
facilities are available:

1) CAPS SHIFTIO acts just like the
usual Spectrum “DELETE" key,
erasing the last character typed.
2) CAPS SHIFT1M deletes

everything you've typed so lar.
3) CAPS SHIFTI2 enables you to
recall the whole of the last
command you entered, either so
that you can enter it again
unchungad. or for editing using
the “"DELETE" key.

Zero time

The routine also has a built-in
real time facility which operates
as follows: if nothing has been
typed, then after about 10
seconds a return to BASIC occurs
with the address 60383 (TIME)
holding the value zero. If on the
other hand a return to BASIC has
occurred due fo the player
entering a command, the
address 60383 holds the value 1.

fEM &s WAC LOADER
REr

REM

PRINT “RADDR. "JTHH 13§ "ETTEE
B 26;" CHECK™ " THR ;
OR 1=GOO00 TO EDI i &TLP 5

T

T o

PUT "HEXY BYTET?™*¥: IF X»
25 H 60
K
*

(4]
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de+H;™ T AHD X<100;7 " AW

1]
E
E
H
E
]
ﬁx
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L
d
H
0
E
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re BI=rrom

e o=

UT FLASH 14 CHECKSU 0N
5 P ig: PRINT TAE 27;

2 ann st 100, s 2 ko
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é =%H KEYBOARD TEST ROUTIMNE
d REM
& LET input=G0o0on: LET Starte
GO318: LET count=6031%5: LET:tine
=603IBI: LET scroll=2582
iD CLS
20 LET m=USR input
20 1r HDI PEEK ine THEH FRINT
AT 28 u{ Tine passes.”™: GO SU8
i100: GO ToO 20
d0 PRIMY AT 20,0;: FOR 1:5%!5

t
To start- Ithi¥ count: PALH H
50 GO SUD 100: GO TO 20
100 LET nasUSR scroll: IF PEEE o
GuUnL»A2 IHEH LET m=USR scroll
118 RETUR

This means that on exit from the
routine we can test PEEK 60383,
and execute appropriate
subroutines (say for independent
actlion of characters) if that
memory location contains zero, If
on the olher hand it contains the
value 1, we know that a
command analysis must be
carried out first.

It you don't want your
adventure to run in real time, this
feature can be suppresed by
amending the code with the
following POKEs: POKE 60033,0:
POKE 34,0: POKE 60035,0. (You
might like to save two versions of
the code — one with real time,
and one without). Alternatively, if
you want to keep the real time
feature but slow down the pace
of things, Iry poking different
values into 60032. POKE 60032, 4
will give exits to BASIC every 20
seconds or so, for instance.

Still, trying all these things for
yoursell is much more fun than
reading about them, and Listing
4 will enable you to check the
routine oul. First CLEAR 59999,
load in the byles, type in the
lines of BASIC from Listing 4, and
then RUN. When you see the
prompt at screen bottom, type in
any old command (note that
CAPS LOCK Is set automatically)
and press ENTER. If all is well the
lower screen will clear, and your
command will be exactly
reproduced in the upper screen
{confirming that it has been
stored correctly in memory).

Try pressing CAPS SHIFT/2 to
check that the “recall last
command” facility is working
correctly, and in addition check
the delete functions. It's clear, |
hope, what the benefits of these
facilities are: suppose your last
command was "ASK 5AM TO
ATTACK THE ORC", and that on _
your nex! turn you'd like Sam to
beat the dayli dghls out of a troll.
All you need do is recall your
previous command using CS/2,
delete the word "ORC", and add
the word “TROLL" before pressing
ENTER.

All OK? Fine. Make yourself a
well-earned cup of coffee, for
you now have about one third of
the complete Venlurespeak
system salely stashed away on
fape. See you next month, with
the second instalment. . .

ADVENTURE
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£ SPECTRUM PROGRAMMING

MACRO-LIFE

Toni Baker plumbs the
mysteries of creation
with an intriguing
program for the
Spectrum. Just like real
life, Macro Life is what
yvou make it.

W his is what you might call an
artistic program. Not an arlist’s
program, you understand, but
an artistic program, for it is the
program itsell which creates all
the patterns — all you have 1o
do is start it off.

The program is called Macro-
Life, and is essentially a version
of Life, a program which Is
supposed fo represent the
birth/growthideath cycle of a
colony of cells living on a grid.
It produces rather fascinating
results. Before your eyes you see
a constantly evolving pattern —
always changing, always
growing — almos! as if il were
alive. Who knows — perhaps it is.

Life was invented in 1970 by a
man called John Conway of
Cambridge University, and |
believe that the Tate Gallery
really ought to have a version of
LIFE running at all times,
because although It is intended
o represent the growth of cells
which follow hard and fast
mathematical rules, in practice
it becomes a rather effective
pattern generating algorithm.

The rules of Life (or indeed
Macro-Life) are very simple. A
grid is initialised by having a
number of its available squares
filled with cells (A square may
either contain a cell, or it may
be emply. Only one cell al most
is allowed per square). This
initial configuration is called
generation zero.

Successive generations are
worked out by a fairly simple-to-
understand process. Every

square on the grid is surrounded

by eigh! other squares. These
neighbouring squares may or
may nol conlain cells. What you
do is count how many of the
neighbouring squares contain
cells. Every cell which has
precisely either two or three
neighbours will survive to the
next generation, and all other
cells will die. In addition, new
cells will be born in every empty
square which has precisely
three neighbouring cells.
Although these rules are simple,

the algorithm produces
surprisingly elegant resulls.

A better life

| have seen quile a few versions
of Lite in my time. | have seen a
small, eight by eight version; |
have seen a couple of sixteen
by sixteen versions (this is the
usual size); | have also seen a
twenty-four by twenty-four version,
which was also quite interesting.
The largest version | have seen
so far Is a thirty-two by twenty-
four square version which used
the whole of the Spectrum’s
screen, with one character
square for each square of the
grid.

This version of Life Is quite over
the top. it uses a grid of 256 by
192, with a single pixel for each
grid-square. It is the largest
version of Life which could
concelvably fit onto the
Spectrum’s screen. The patterns
which it produces are
dramatically different from those
produced by smaller versions —
they are more infricate and
delicale, rather like a close up
of a snowflake (except that the
symmelry here is fourfold, not
six-fold).

When | ran the program for
the first time, after having written
it and got it working, | was quite
stunnag by the intricacy and
beauty of the designs it was
producing. | felt that since the
overall effect was markedly
different from the smaller
versions of Life, then il needed a
different name. Such
sanctimonious fitles as “Mega-
Life" and "Super-Life" came to
mind, but it was John Conway's
original idea which gave me
the idea for the title | have used.
You see, Life is supposed to show
cells multiplying and dying.
Living cells are, generally
speaking, microscopic. In my
program, however, individual
cells may not even be
discernable (depending on the
quality of TV picture), so that the
overall patterns are determined
by large numbers of cells
collectively — cell structures.
Large cell structures are
macroscopic (rather than
microscopic), and are a result of
the underlying microscopic
cells. For this reason, and also
because of the double meaning
of the word "macro” (it also
means a machine code
procedure which may be
duplicated several limes in a
program) | decided to call the
program Macro-Life.

The machine code part of this
program does NOT create the
initial configuration (generation
zero). Instead, | use IC for this
purpose. Lines 1000 and 1010
integrate the machine code info
the BASIC. Line 1000 generates
the next pattern, while 1010 is
just a repeal loop, which also
enables the user fo break out by
gressin BREAK (or CAPS

HIFTISPACE) in between
generations. All BASIC lines
between 1 and 999 may be
used to create generation zero. |
have provided seven examples
of small BASIC programs which
when merged with lines 1000
and 1010 will provide beautiful
examples of the kind of thin
that Macro-Life is capable ol.

You can, of course, write your
own BASIC programs to create
the initial configuration, and
indeed this was my deliberate
intention, and the reason that |
left the construction of this initial
pattern to BASIC

The machine code ins at
address 8000 (hex) and is less
than two hundred byles long.
The machine code runs from the
label NEXT__GEN — this is the
address referred to in BASIC line
1000. In addition, whilst running.
The program uses addresses
C000 to D7FF to store a back-up
copy of the screen. The back-up
copy contains the "last
generation”, while the current
generation is being calculated
direclly onto the screen.

Cell blocks

I've also discovered that
interesting effects occur If you
place new live cells onto the
grid between successive
generations. Try deleting all lines
before 1000 and adding a new
line 1005 CIRCLE 128,80,80.

The grid used for this program
exists in a strange warped
space continuum, whereby the
left hand edge is joined 1o the
right hand edge (and vice
versa), and the top is joined to
the bottom (and vice versa).
Technically this represents a
doughnut shaped universe. You
might try changing this feature
— you can do this quite easily in
BASIC by killing all cells around
the ad?as. Adding line 1005
INVERSE 1: PLOT 0,0: DRAW 255,0:
DRAW 0,175: DRAW -255,0: DRAW
0~175: INVERSE 0 will do the
trick. You can try out this, as well
as many other experiments. Use
your imagination, sit back and
watch the speccy go to work.
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M

67

1855

FERP TEST_TOP
2031

%07

182D

809 RIGHT
331
RIGHT_1

IR
¥

B REEITEREES

:
:

1]

-
-

-]
0600  LoOP

0BG 8000
DEC W

LD A,H

oR F8

ING A

JR NEZ,EXIT
LD A,L
SUB 20

LD L.A

LD A, H

JR C,TEST_TOP
ADD A,08

LD H,A

JR EXIT

CP W

JR NE,EXIT
LD H, D07

JR EXIT

INC H

LD A, H
AND 07

JR NZ,EXIT
LD A,L
ADD 4,20
LD L,A

LD A, M

JR C,TEST BOTTOM

SUB 8
LD H,A

Ji EXIT
cP b8

JR NZ,EXIT
LD H,CO
JR EXTT
RLC €

JR NC,EXIT
LD A,L

DEC A

JR LR
RRC ©

JH NC,EXIT
LD AL
INC A

xR L

AND ¥
XOH L

LD LA

LD A,C
AND (HL)
RET 2

INC B

HET

ORG BOAD
LD HL,4000
LD DE,C000
LD AC, 1800
PUSH DE
LDIR

FOP HL

LD C,B80

LD 8,00

Op one pixel (assuming within chr square),
Ars high part of addreas.
Use only bits 2, 1 and 0.

Jusp I within character squars.
Aim low part of addresa.

HLi= pix addr, assuming croased from one
soreen=third to another.

A= high part of addreas.

Jump if crosaed from one third to another.

HLi= pizel address (all remaining canen).
Jump to exit.

Jump unleans off top of screen.
Point HL to bottom lins of screan, Note bit

T of # set for all screen addressss here,

Dowm one pirel (asmiming within chr squars),.
A= high mart of addreas,

Use only bites 2, 1 and 0.

Jump If vithin eharacter square.

Ai= low part of addresa,

HLi= pix addr, ansuming croased from ome
screen=third to another,

Ai= high part of addresa.

Jump if crossed from one third to another.

HLi= plxel addreas (all resaining casea).
Jump to exit.

Jusp unless off boltom of scresn.
Point HL to top lime of screen,

Jump Lo exit.
Left one pizel (mssuming within chr squarse).

Jump Af within ehr square.
A= low part of addresa,

Decrement (Lo move left).

Right one pixel (manuming within ehr squarse),

Jump if within character square.

A= low part of addreas,

Increment (to move right).

Combine A and L by taking bites 7, 6 and 5
of L, and bita 4, 3 2, 1 and O of A.
Thia has the effect of "joining™ the
left and right hand edges of Lths screen,

A= pixe]l position within square,

Teat the apecified scresn pixel.

Return il the pizel im PAPER colour (reset).

Othervise increment count in B register.

Foint HL to mcreen,

Foint DE to scresn copy.

BECi= number of bytes in screen,

Stack start addreas of screen copv,

Maks copy of l-l'.'ﬂ.in..

HL pointa to [irst byte of mcreen copy.

C has leftmost pizel set, thus HL and C
togeither point to firet pizel in ser copy.

Initialine cell count am zero.
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¢ SPECTRUM PROGRAMMING

c5 FUSH BC Stack pizel position.
B ISR HL Stack moreen=copy addresn.
Cpooao CALL 8000, UP Count, in B, the number of cells vhich
CoADB0 CALL 803D,RIGHT purrcund the given pixel.
Co1Ba0 CALL BO1R, DOWN
Ch1BAO CALL BO1E, DOMK
CHYS80 CALL 80%5,LEFT
CoA580 CALL 80%5,LEFT
CDO0A0 CALL B000,0F
CDOORO CALL 8000,UP
T8 LD A,;B Atw number of cells surrounding pixel.
E1 FOP HL
c1 FOP BC Reatore HL and C to point to given plrel,
CREC RES T,H Polnt HL into screen (rather than copy).
FEOZ? CP 02
La0C JR C,NO0_CELL Jump if less than two cells surround pixel.
FEO4 CP 04
1006 JR NC,NO_CELL Jump il four or sore cells surround plzel.
FEDY CF 0%
2008 JR NZ,CONTINUE Junp if emactly two cells surround pixel
bi CELL LD A,C A= pixe]l position.
o m (HL) Propare to set pixel to create cell.
180 Jr AT
79 N0 _CELL LD A,C Ats pilzel poaition,
ZF CFL
13 AND (HL) Propare to reset pizel teo remove cell.
i) sy LD (ML),A Set or reset pizel as required,
CEFC CONTTNUE SET 7.0 Foint L back into mereen copy.
CBOG RHC © Bight one pixel (assuming within chr square).
50C5 JH NC, LOOP Jump back if within charactisr sguare.
CDd 180 CALL BO41,HIGHT_ 1 Right one plxel (othervise).
70 LD AL At= low part of addresn,
ES1F AKD F
20ED JR NE,LOOP Tump back unlean of ¢ right sdee of sereen.
Ch1Ba0 CALL BRO1R, DOWN Down one pixel,
Tc LD AR Aim high part of addrenss.
ERCO Xoh CO
) R L
2084 JH NZ,LO0OF Jump back unless wvhole screen done.
c9 RET
BASIC progras to accompany machine code: Circles: Grids
L SN P 10 FOR § = 10 TO 80 STEP 10 10 FOR § = USR "A® 70 USR "A® 4 6
W00 10 vem 20 CIRCLE 128,80, 1 20 JONE 4. 9
10 NEXT | 0 NEXT |

m-tgd initial cmfiﬁ-uutsqn-:

uare g

40 POKE 1,295
S0 PHINT 90§ AT 0,04

10 PLOT 88,48
20 DRAW 80,0
30 DRAW 0,80
40 DHAW =80,0
50 DRAV 0,-80

Cross:
10 FOR { = OSR "A™ TO USH "A™ + 7

HRayn:

10 OVER 1

20 FO’R { = =128 TO 127 STEF 3 90 NEXT i

10 PLOT 128,0
40 DRAW T,17%
50 NEXT 1
ED0 ONER O

G0 FOR { = 1 TO TO4

TO PRINT "graphic-A"}
A0 IF 1< 65 THEN PRINT €0;"graphic=A";

!ﬂll!
10 FOR { = 60 TO 140 STEP 20
£0 FLOT 0,1

20 POKE 1,128
30 NEXT i

30 DHAW 2%%5,0

40 PHINT #0; AT 0,163 "graphic-A") TAE 16; "graphic-A"
50 PLOT 0,80

60 DRAW 25%,0
70 FLOT 128,0
B0 [RAW 0,17%

Stranpe avmbola:
0 FOR { = 1 T0D 4
20 LIST

30 NEXT i

40 WEXT |

50 FOR i = 16 TO 256 STEP %2
&0 rLoT 1,60

70 DRAW 0,79

BO NEXT 1

ZX Computing Monthly - October 1986



Mission Omega
Mind Games
£9.95

I veryone dreaded ever
recelving a Priority 1 order from
Star F Command. It was the
regular nightmare of a certain
Captain Allen. Thankfully,
though, Captain Allen didn't
control a big fighter, or a space
carrler, so he wouldn't get a
Priority, would he?

So his mission had been a
fallure, even Star Fleet Command
wouldn't execute a caplain of o
mining ship, would they? Surely
not. Flying back from the outer
reaches of space, all these
thoughts, together with many
more, were nkleplnq about
Captain Allen's mind.

How could he be expected fo
know that at thal very minute, an
unidentified flylng object,
roughly the size of earth’'s moon,
was rushing at 99.9% the speed
of light, fowards his home, earth.
He could also hardly have
guessed that at a general
council meeting, the
Ambassador for the Ukraine had
Just passed a resolution stating
that a small ship called The
Windwraith should examine the
object before It was blown apart
by missiles.

One thing Captain Allen did
know was that his ship was
called The Windwraith, and he
had just recelved a priority 1
order.

This Is where you fake control
of the mission, now called
Omega after the UFO. Having
sel whether you wish fo use

oystick or keyboard, you are
en ready to fake on this
challenge. You have one hour —

In fotal — to make the Om

Inactive, by shutting down all

lour reactors.

As If this were not enough,
you must then escape, with all
your crew. If you succeed, you
will probably be heralded as a

hero, given a Knighthood, two

million pounds, If you fail,
well it could be worse, but not
much.

Mission Omega Is Argus' |atest
attempt to have a hit, and they
may just have cracked it. Unlike
many games, it cannot be fairly

ade Iag&n*sull trP o
arc adventure, with stralegy
and shooting. And all this Is icon
driven. Most of these are pretty
obvious, with a bin halting any
Intended moves, and the rest
being labelled.

Al the fop of the first screen
are four icon headings, and fo
start with you must choose o
bulld some robots, with which to
map the Omega, and
accomplish your increasingly
difficult task. Once you have
chosen to build a robot, you are
glmn various different options.

Irstly must choose the robot
!g:“ sh fo use as a base unit.
are fast, but can only
carry a little weight.
Consequently there are others
that can carry anything, but are
very slow.

Having chosen the robot, you
must choose a weapon, a
navigational device, and a
power pack. Again, there are
different choices in each
category, with weight being the
vital r. However much you
would like a fast robot with Infra-
red lurm mlultlhal:’ and a =
nuclear battery, is just n
possible!

Having decided on the first
robot, you must name him. If you

wish to start playing, may
however, hul& more m:'l one

robol. As you find out when you
first embark Into the spaceship,
having a few robots is a very
necessary precaution.

ling the robots is a
matter of choice, and position.
The three options are automatic,
program, or manual. Using
automatic Is good very early on,
but to get anywhere It Is
necessary fo elther ma
previously used roufe, or fo do |t
all manually. Getting lost is a

W.ussion

very real problem, so sticking
er and using the map Is
mhnmnl for the i"mlmlnmma
e game is p , 80
screen is updated depending
on which robot you are currently
controlling. At any time, you can
from one to another,
and indeed this Is essential to
1‘.:|'I::1r"ru|'urIm eucll mlzplmm fo
recharge. ayed on
screen s the ever decreasing
amount of time you have o
linish the mission, or die (mostly

the latter).

Most of the UFO. Is made up
of separate rooms and corridors,
with the odd computer, and
fmn some baddhlgtl. who r&n
fom very easy spose
pretty Impossible. Both the
graphics and the sound are

, especially animation of
e robots, which enables them
to be distinguished at first
glance.

Mission Omega Is one of the
best games fo come from the
Argus stable of companies, in
this case Mind Games. it
combines neat ics with
some excellent ¢ ideas, and
mho Iu; up wlﬂ} ?uguma that
should appeal fo everyone
willing to spend more than fen
minutes trying to save the world
from imminent destruction.

ot
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Shetfield based

software house (

o

o

-
--

finishing ouches Io
four very different
games. ZX blazed ¢
trall northwards and
found an oufstanding

arecade game.

#2, rthur Scargill is not known for

his support of the software
industry but indirectly he was
responsible for vln Gremlin a
helping hand w ey were
starting out in buslness back in
1984, Monty Mole, one of
Gremlin's first games featured an
a!ii of Arthur and the media

cked up on it with coverage of
Ihe game given on BBC and ITV
NEews.

“We've really grown from
there," said Gremlin director, lan
Stewart “and after Monty we
concentrated on animal
characters like Potty Pigeon, Sam
Stoat and Monty sequels. From
there we decided fo diversify
with ?c:mas like Bounder, Way of
The Tiger and Jack the Nipper”

Slnce 1984 Gremlin has
expanded fo the point where it
now has 12 full time
[::logrummars working together
n Sheffield and other smaller
teams working elsewhere on
outside projects” | would
imagine that by next year we
will have about 30 programmers
on the payroll” said lan.

Gremlin’s immediate concern
is gearing up for the Christmas
market and they have four
games lined up, an original
arcade game, a combat
adventure, a football strategy
game and an arcade
adventure.

Trallblazel

Of these, Trailblazer, a game that
looks as if it is fresh from the
coin-op arcade is now complete
and It is immediately impressive
from the first tug of the joystick.
The idea behind the game s
very simple, so simple you
wonder why nobody had
thought of it before. You control
a ball and have fo manouevre It
down an ever changing path
that rushes towards you at an
alarming speed. Some squares
slow you down, others give you

the abllity to bounce and the
black spaces are conveniently
placed for you to fall through
once you think you've cracked
the game.

There are 18 levels all with
differing lengths and layouts
which will test the reflexes and
skill of even the most
accomplished arcade fan. A
nice fealure is that you can
practice any three levels belore
you have a go at the whole
course and it's essential fo
familiarise yourself with as much
as possible to give yourself a
fighting chance. All runs are
fimed and you need fo
accomplish each level within a
time limit in order to progress fo

Traliblaxer

the next level. If you make it
within the time limit you get
bonus time fo carry over onto
the new course.

Gremlin programmer, Greg
Orme, who wrote Jack the
Nipper showed me the finer
gglnls of trailblazing after the

uncing ball under my control
had inllen off the path with
embarrassing regularity. “The
main thing,” said Greg as he
wrestled with the joyslick, “is to
bulld up a rhythm because |f
you miss a jump It's difficult to
make up the time."

In keeping with one of the
unbreakable laws of
damnnsquttn? games the
bouncing ball disappeared



= Dy FAF

Avenger screen near o completion

through a hole In the road. “it's
funny how that always happens
when you are showing someone
a game,” said Gregg.

raliblazer looks set to
become an Instant classic when
i's released in November and
although I'm wary of predictions
| would say that unless the
charts are abolished Trallblazer
will be a number one.

Avenget

AvanPor. the follow-up to Way of
the Tiger Is nearing completion.
Having polished up on your
Ninja skills in the three stages of
Way of the Tiger you are now
ready to start your mission of
vengeance. Your foster father
Naljishi, has been killed

Yoemon, Grandmaster of flame
who has also stolen the Scrolls of
Kettsuin from the temple. You
have sworn to the God Kwon that
you will avenge Naljishi's death
and recover the scrolls.

There are six levels to explore
and Gregg explained that in
programming the game the
emphasis had been on making
the Ninja figure move around
the locations quickly as most
games of this sort tend to be
very slow. "He's a Ninja after all
50 you can't have him hunqing
about. We've left out things like
diagonal movement so he can
ge! aboul quicker."

The graphics are impressive
even at this stage in producing
the game and a lot of
incldental detail Is included. The
actual screen size of the

animated acting Is smaller than
in similar games but it does not
detract from the actual
gameplay.

“The reason for having the
smaller screen,” said Greg, “is
that you can get a larger map
into the game and you have
more memeory to play around
with for characters and
graphics”

ithout giving anything away
about completing the game
Greg sald, "Theres a lot of
nasties fo contend with and
finding @ monk Is important but
there’s quite a few roamin
around and you have fo find the
right one belore you can go on.

There are three major villains
in the game and each of their
faces are sel beside the main
screen. When you kill one of
them there is a nice, if ghoulish,
touch as the lace gradually
sheds its skin fo reveal the skull
beneath. Although difficult to
evaluate in its present form
Avenger cerfainly looks as If it
will be worth waiting for.

Gremlin have two other
games in the pipeline which
weren't avallable for preview —
Footballer of the Year and
FutureKnight. Alrhnu?h football
strategy games would appear fo
be well trodden turf, lan Stewart

is confident that Footballer of the

Year will be breaking new
ground. “There's still a lot of
mileage left in football based
games and this
in that it's taken from the
individual footballer’s point of
view. You are really running
yoursell as a business so that
u can transfer yourself to

pain or ltaly to get cash and

prestige.”

me Is different
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The aim of the game is fo
further your career from the
lowly starting point of a 17-year-
old Fourth Division player with
£500 in cash to the pinnacie of
success — the foolballer of the
year award.

FutureKnight, described by
Gremlin as a "Blastventure” is a
refrieve the Princess story
runﬁlng over various locations
such as castles, spaceships and
forests. Spegbott the terrible has
the princess Amelia in his
clutches and you have fo
teleport aboard a spacecraft,
the SS Rustbucket where she was
last seen. There are twenty levels
fo battle through against
Berserka robofs before finally
reaching Castie Gremlin on a
nearby planet where a final
showdown with the Henchodroid
protecting the princess awaits

u.

A decision was being made
that day on whether the
Spectrum version of FutureKnight
would include a scrolling
screen. "At the moment we
haven't finally decided whether
it will scroll or use a flick screen
between locations In the end
the decision will be made on
whatever’s best for the product.
Although scrolling would be
aesthetically pleasing the
gameplay may be improved |If
we use flick screen. "We'll see”
sald lan, “mind you It would be
a shame Iif we lost the scrolling.”

L RL-

Gremlin have found that the
games business doesnt end with
just producing games. An “after
sales” service has developed for
harrassed games players stuck
in the middle of Gremlin games.
“We've experienced this with
%umas belore bul nothing like
the response we've had with
Jack the Nipper. There's always o
danger that games will be
played for a day and if they get
nowhere they won't Flck it up
again. leini ople hints if
they are stuck Increases their
enjoyment of the product.”

“It's always difficult pilching
the du?ma of difficulty of a
game. | think that in some of our

st games not enough
nformation has been given and
they have been foo hard. On the
other hand you don't wan! fo
make it oo easy.

With Trallblazer, at last,
Gremlin seem to have solved the
dilemma. No one will complain
that it's oo hard-they will be foo
busy playing It.

GREMLIN




Here'’s your chance inwm Colossus Chess 4. There are 20
copies of this superluﬂﬁppgrum from CDS just waiting

4 b cd & 9 h

Your move?
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COMPETITION

€« =olossus Chess 4 is @
formidablelinvincible chess
adversary depending on your
level of play and the level at
which you choose fo play it.
We've got together with CDS to
give you the opportunity of
carrying off Colossus and all you
have to do Is solve a chess
problem set by the writer of
Colossus, Martin Bryant.

The Problem

Look at the endgame situation
on the board illusiration. You are
playing the white pieces. White
to move, and checkmate black
in six moves. What you have fo
do is note down white's first move
from this situation to ensure
viclory in six moves. Please wrile
your answer using the board
coordinates, for example Pawn
B5-B6. Write your answer on the
coupon provided and also
clearly on the back of your entry
envelope. It's your move. . .

The competition is open to all
ZX readers except employees of
Argus Specialist Publications,
Alabaster Pasmore and CDS. Post
your entries o Colossus
Competition, ZX Computing
Monthly, No 1 Golden Squagre,
London W1 3ARB The closing date
for entries is November 7th 1986.

ﬁ'ﬁ to be won — but ﬂ‘ﬁpm is a problem. ..,

& ;
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'———— — — — — —

CDLGSSUS COMPETITION
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Post this coupon to Colossus Competition, ZX Computing Monthly, l
I_No 1 Golden Square, London W1R 3AB ; g =
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Brother bother

Deaar Sir,
| own @ acfrum+ with a
Brother EP44 printer. The inter-
face | use Is the ZX Lprint 3
RS232 interface
Al the mament | am having difficul-
ies conlfiguring Tasword 2 and Master-
file to run with the interface
Could you please provide me with
precise instructions on how fo incorpor-
ate the Lprint 35 commands info both
these programs.
Your assislance would be greally
cppfeclal'ad Thank you.
haam Kong Whee,
Kuala Lumpa,
Malaysia.

A very nice sel up indead and

A it should operate withoul any

real problems | assume thal
you have ZX Lprint's own R5232 lead or
that you are cerlain that the one you
have is wired correcily, so let’s look ot
Tasword 2 first and take It in easy steps

1. LOAD Tasword 2.

2. Use the “STOP" option fo get 1o the
menu.

d. Selecl 'B' — Go Into Basic,

4. Type LIST 15 and press ENTER.

5. Press key N In reply to the Scroll?
prompt.

6. Hold Cops Shift and press key 1 fo
EDIT. The line will appear at the bollom
ol the screen.

7. Add o the start ol the line, alier the
I_IEEP number, LPRINT | CHRS 5; CHRS 0;

(Note: the rest of the line must follow
on Irom here and the ' character is
essentioll. Now press Enter g ingert the
line in the program.

8 Type GO 10 25

9. Mow select menu option 'G.

10. Press ENTER o move out of the deline
?mphiu page.

1. Answer "Y' o change control codes
12. Enter 0,0,0,57855, one at a fime, for
the lour codes and leave the rest by just
pressing ENTER for each question.

11 Use option T and SAVE your modi-
lied program lor futlure usage.

OK? 50 now on lo Masterfile.

Masterfile cannol be modilied so
euﬂln First you will have o determine
which of the sequences CHRS 0; CHRS
12,3 or 4 operates best with your prin-
ter in graphics mode. | use CHRS 0;
CHRS 4. Once you have done this then
lcod MF and use one ol the SAVE
options Then BREAK the belore
of during the actual save. (There is no
nm lo use a recorder),

PRPN‘IQI modily line 4010 to read:

wm L LPRINT CHRS 0; CHRS 4,
CHRS 0; "5" CHRS 13 CGPFGD'DUSHE

This will allow a simple puge ]
copy. 1o lailor the fo lake
advantage of the full 80 co Iurnn: und
various layouts will iInvolve using more
advanced prnummmln? and the
drops In and oul of basic to line num-
bers a sorl of Interrup! system, Is ex
plained in the manual. It will also
depend on the layoul and contents of
each file and would toke ai least a
page In itself fo explain. | am atraid that
you will have 1o study the manual and
experimenl.

Finally type GO TO USR R and then
SAVE a copy of your modified program
{option V).

A strange one
Dear Sir, ;
would be grateful for any
[é]adwcamalmcanaﬁarm
a problem that | have with my
compuler equipment,

CRS

S

NIRI=

Ray Elder presents more readers’ problems — and

solutions.
lusea m+ with an Opus Dis- v e ;
covery 1. a lew weeks use the STOP 10 LET P3=CHES ZT+CHED S2+"Testing [talics Mode
keyword developed an intermittent N S
fault, and wn‘?!::’qu“n"rd failed -0
M?ﬂﬂdvufﬂa this bu!ﬂl.:.‘:ﬂdlﬂ 30 STOF: WEN or rest of progras
an?g;i:wboardfsﬂna when fhe et dle Bt il

trum is not connecled to the Discovery
and, Just to add lo the conlusion, works
OK with a ribbon cable attached o the
expansion slol, but not when the multi-
loce or Is attoched io ithe cable

The works OK with another
Spectrum, so I'm lairly sure that isn't the

I've sent the Spectrum fo Mancomp
for repair, but they merely re the
keyboard membrane and ignored my
comments aboul faults when connec-
ted lo peri Is The foult persists!
Yours faithiully,

W J Thomas
Newfown, Powys

| have a Iriend who is an elec-
A fronics engineer and | ook
SN fthis lefter io him, his reply was

unprintoble. Apparently this is a prob-
lemn which is rather more frequent than
is realised, and It is very lime consum-
ing (and therelore expensive) o chack
oul. He showed me a BBC thal worked
perfecily, yel showed up on his lest
equipment as faulty.

It seems thal on occasion two or
more units that in oll ways should be
compoatible just will not opetale 1o-
gether. It could be a small hairline
crack on a PCB which only fails when
it is connected lo a particular plece ol
equipment because that is slightly out
ol ali:,:smanl and it puts pressure on If,
or a chip or diode which only lails after
a mir;rl.:re drop in g;aﬂ pm-erha t|-m|l1::-':;‘\-:;..“
usually due toa ral, as in using
the Opus bullt in PSH

Yes there Is olways something ot
foull, but trocking down the precise
reason is a lengthy and l'ruslrotln? Ioh
Il you must have il done, and | wo
most unha 1o let such a situation
conlinue, then your complele system
will have to be checked as il could be
any one or more ol the units which is
causing the lallure

Take the lot fo a reputlable engineer
and be Fmpnmd for a long walt and
a big bill. It could exceed the cost of
a new computerl You are one ol a
number of rather unlucky owners and
you have my sympathies

C

128 Printer problems
Dear Sir,

Would you please help me
operale my prinler. |, like one
of your readers, boughi! a
frum 128 with o serial B05&
printer. My problem is with the
printer codes | can gel a prinf oul in
normal text mode with FORMAT “P* 1200;
this however does not work in the 48K
mode.

So could you please explain how lo

ZX Computing Monthly -+ Oclober 1986

9005 POKE add+]1,CODE Piia)

$010 RANDONIZE USE add

%020 ¥EIT a

@030 FOKE add+l,10: RANDONIZE USR add
G040 POKE add+1,13: BANDOMIZE USR add
4050 RETURN

990 LET add=85368
#9901 FOR a=add TO

add+10: READ n

9993 GO TO 10

FMOKE a.n

9992 DATA 62,0,205,0,91,205,39,1,195,0,91

NEIT a

Mic Program

operate the codes and how lo operale
the printer when in 48K mode, the small
booklet you get with the printer shows
be vary oroveful f you Coud help e

very grateful if you cou p me
I. S. White, Tonbridge.

N Meanwhile a mysierious
FARN reader who didnt include hig/
her name and address sent us

Qa Fuﬂ solution. ZXC has the most help-
ful and skiltul readers and we really
appreciale your help and imolvement!

I hand over 1o M. lous: In Cross-
wires (July), two people had problems
with the rum 428 RS232 port.

First you need a proper %clrum
lead, | have a Brother M-1009+128 Spec-
trum and | gol the lead from RSD
Connecitions Lid. Depl ZXC, PO BOX 1,
WARE, HERTS, It costs £12.08 and they
have a wide salection ol accessories

To operate the printer so thal we can
send control codes we have 1o resor 1o
a shorit machine code m. This
LOADs the A regisler with the code 1o be
sent and then calls some bulll in
routines o gel it to the printer. | give o
small program fo show how o use il

The is located in the UDG area
but can be pul anywhere you wish, al
the momen! you can only use il in 128
mode and once you have ty it in
start by going 1o line 9990 (GO 10 9990).

In line 40 you should set up P5 to con-
fain the codes you want lo send. Once
the printer mode has baen sel than you
can print in the usual way until you
wani o change the mode Then you
have fo sel up an appropriate P5 and
GO SUB 9000 again.

Lines 9030 and 9040 do a carriage
return and line feed, you may wish o
omitl them.

| use the variable add which Is sel
o the addrass al which | store the codea,
and o send a code or character you
hg:’a :u POKE its CODE inlo address
add+1.

19Vd WN3180dd
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More explorations of
the Spectrum’s
calculator functions in
Part 4 of Toni Baker’s
series.

-~ here are many questions still
unanswered. How do you get
random numbers (the RND
function)? How can you
calculate SCREENS(XY)? How do
you read the value of a BASIC
variable? How do you slice a
string? These questions, and
many more, will now be
answerad.

POINT: The machine code
instruction CALL POINT__SUB
[address 22CB) will pop two
numbers, XY, from the calculalor
stack, evaluate POINT(XY), and
will put the resull back onto the
calculator stack.

ATTR: The machine code
subroutine S__ATTR _S ot address
2307 will toke two numbers, Y.X,
from the calculator slack, and
replace them with ATTR(Y.X).
SCREENS: The machine code
subroutine S_SCRNS__S at
address 2535 will take two
numbers, Y. X, from the calculator
stack, and replace them with
the string SCREENS(Y.X). The
SCREENS bug which Is present in
BASIC is fortunately not present
in this mochine code routine, so
you can happily use it with no
problems (In BASIC, the
expression "« * + SCREENS(0,0)
will almost invariably give the
wrong answer — firy il printing
varous different things as
position 0,0).

The SCREENS function will only
detect ASCIl characters. It will
nol detect either block graphics
or user delined graphics By
altering the value of the system
variable (CHARS) to (UDG) —
100h prior 1o calling
S_SCRNS__S it is possible to
search for the user defined

IMALHINE COUE

graphics instead of the ASCII
characters. You mus! restore
(CHARS) after the subroutine call.
The value returned by the
subroutine will have character
code 70h less than the UDG
found.

More comprehensively, the
program which was listed in last
month's ZX Computing in the
article “Elementary Graphics Part
Three" will detecl and correctly
return all characlers.

SLICING: Figure One lists o
program which | have called
SLICE. lts purpose s 1o slice
sirings, in the same way thatl you
can in BASIC To slice a string
simply CALL SLICE (which must of
course be written info the
Speclrum’s memory at some
convenient location) and the job
will be done.

The subroutine will remove
three items from the calculator
stack, AS.XY, and will replace
them with the sliced siring AS(X
TO Y). Also in Figure One is o
program called SLICE__INT
which only requires one item
(the string to be sliced), AS say,

SN IMICE IS
U AT R R

SPECTRUM PROGRAMMING

Figure 1

CDINE
C5
COAE
C5
ChF125
AF
ER
b
CY9624

e

CIF12B

ER
m
CI962A

SLICE CALL 1E99,FIND _INTZ
FI5H BC

CALL 1E99,FIND INT?
FUSH BC

CALL 2BF1,FP_TO_AEDCH
XOH A

EX DE,HL

Fob DE

JP 2A96,51_DEFINE_2

FUSH DE

FISH BC

CALL 2F¥1,FP_TO_AEICE
108 A

EX DE,HL

FOP DE

JP 2496,SL_DEFINE 2

SLICE INT

Ei=s percord alice parameter.
Store on machine atack.

K= first salice parameter.
Temporarily store on stack.

IEi= addrean of string to alice.
Al= Tero,

HlLiw addresa of string.

Eiw firat alice parameter.
Jump into ROM routine to

complete the Lank,

Stack mecond marameter,
Temporarily stack [irat parameter.
[Ei= addresa of string.

A= 'O,

Hli= address of etring.

[E:= firat parameter,

Slice the atring.

M

on the calculator stack, and will
replace it with the sliced siring
AS(BC TO DE).

RND: The routine labelled RND in
Figure Two will evaluate the RND
function, leaving a random
number between 0 and 1 as
new entry at the lop of the
calculator slack. There is no real
need fo write the routine as a
subroutine, since it is so short
you might just as well include it
as it stands In your programs.

As with the BASIC RN
function it sullers from the
disadvantage that it is incredibly
slow. For this reason Figure Two
contains two other programs,
labelled RANDOM and RNDQ
respeclively. The purpose of
RANDOM Is to assign (SEED) with
the next value in the pseudo-
random sequence. On return HL
will contain the new value of
(SEED), being a random word
between 0 and FFFF; also, the
A register will contain the high
part of this number, and will
therefore be o random byle
between 00 and FF.

The RNDQ subroutine (which
relies on the existence of the
RANDOM subroutine) will do
exactly the same job as RND —
le will leave a random number
between 0 and 1 at the fop of
the calculator stack — but will
do it much, much faster.

Pl: Since the calculator has o
built in procedure for
calculating P2, the calculation
of Pl is particularly easy. Figure
Three conlains lour different
routines for calculating Pl — use
whichever of the three you want.
They are listed in order of speed
= the flirst is the slowest,

INKEY$: INKEYS (as opposed fo
INKEYS #N) is particularly easy fo
do in machine code The
program listed in Figure Four will
do the job nicely, placing the
string result ol an immediale
keyboard scan at the top of the
calculator stack. INKEYS#N, of
course, needs no special routine
fo do that.
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Communicating with
BASIC

Using machine code throughout
is good practice, but sometimes
it makes things easier if you can
use numbers and sirings on the
calculator which were specified
in BASIC. Better still it you could
use machine code resulls in
BASIC There are a number of
ways 1o do this so let’s look al
the easy ways first.

Consider the following BASIC
stalement: LET P=Q+USR address

This will call @ machine code
subroutine at the specified
address, but with a rather
interesting property. At the time
the machine code is executed
the parameter Q will be at the
top of the calculator stack. This
is really the easiest way ol

ssing @ numeric parameter
rom BASIC to machine code. I'll
give you an example — a little
routine which works out S@R
(@+1). In other words, you will be
able to use LET P=Q+USR
address in place of LET
P=SQR(&Q+1). You will notice that
this technique firstly accepls a
numeric parameter passed from
BASIC. and finally passes a
numeric parameler calculaled
in machine code back fo BASIC

The example | mentioned is
listed in Figure Five. The
calculation of SQR(Q+1) is really
qQuite simple — since it is the
parameter passing which is the
point of the example. There are
some things o walch out for:

LET P=Q+R+USR address will
5s @+R to machine code
ET P=(expression)+USR address
will pass the value of the
expression 1o machine code
LET P=USR address+@ will not
work!

There are many other ways of
talking of machine code from
BASIC, and vice versa. I'll
illustrate one such method with
a routine which returns the
ditlerence in lengths of two
strings. The all important BASIC
instruction is this:

DEF FN A(P$,@$)=USR address.

The trick is to write @ machine
code routine at the given
address in such a way thal
whenever FN A(string expression,
ﬂrinﬁ expression) is encountered
it will be regarded as ABS(LEN
siring—LEN string).

How we do this is 1o look at
the way that BASIC treats the
arguments of its user defined
(FN) functions. Il stores in memory
a list ol records, with one record
for each parameter required by
FN, and in the same order, with
eight bytes for each numeric
parameler and nine byles for
each string parameter. Figure Six
llustrates the format for both
types of record, while Figure
Seven lisls two programs relevant
1o this lechnique. The first
ﬁroqmm performs the task |

ave mentioned as an example
(ie it calculates ABS (LEN

(111}

Figure 2
0 DEC A Adjust for apecial canse.
5F RAND_MOD LD E,A
1600 LD 0,00
AT AND &
EDS2 SRC HL,DE HLi= remainder modulo £55317
of 75%(SEFD+1).
28 DEC HL HLi= (75%(SEEDe1) MOD £5537)=1.
7c RAND EXIT LD AR A= random byte,
277650 LD (SEED),HL Store new value for system variable,
c9 RET
corTe? RNDG CALL RANDOM Find nev value for (SEED).
44 LD B, H
4h Lb¢C,L B i= random vord.
CDZEZD CALY. 2D2B,STACK_BC Place on caleulator atack,
- RST 28 Switch calculator on,
in reatack Re=stack in floating point form,
15 end cale Switeh ealeculator off.
TE LD A, (ML) Ate axpoment byte.
AT AND &
ca RET 2 Return if random number is zero,
D610 SUB 10
T7 LD (HL),A Reduce exponent by aixteen, thus
c9 RE? dividing nusber by 65536,
061D RND LD B,1D BEi= calculator code for VAL,
> RST 28 Switeh the caleulatar an.
14 BOIFO201 stk data “"RND® Stack the string “RND®.
m execute B Evaluate the siring using VAL,
15 and eale Switeh the ealeulator off.
2ATESC  RANDOM LD ML, (SEED) HLi= previcus random number seed,
70 LD A,H
AS AND L
i INC A
2005 JR MZ,RANDOM 2 Junp unleas seed = FFFF,
2185FF LD HL,FFBES In which case new value in FFBS,.
1824 JR RAND_EXIT
AF RANDOM 2 X0R A AHLi= SEED,
23 INC HL AHLi» SEED41.
54 LD D,H
50 LD E.,L DEre SEED # 1.
29 ADD ML, HL
Ax ATO ALA AML: = 2 ® (SFEED+1)
29 ADD HL,HL
aF ADC ALA AHLi= 4 * (SENDs1)
29 ADD HL,HL
aF ADC AGA AHLi= B ® (SEFED:1)
19 ADD HL,DE
CE0O ADC A,00 AHLt= 9 ® (SEEDs1)
i J ADD HL,HL
BF ADC ALA AMLiw 18 ® (SERDs1)
29 ADD WL, HL
BF ADC A, A AHLi= 36 * (SEEDs1)
19 ADD WL, DE
CEDO ADC A,00 AHLyw 37 = (SEEDe1)
29 ADD ML, HL
AF ADC A,A AHLi= 74 # (SEEDs1)
19 ADD HL, DE
CRDO AIC A,00 AMLi= 75 * (SEEDs1)
24 INC H
25 DEC H
2006 JR MZ,RAND MOD Jump unlean HL L0100,
BD CP L
2603 JR Z,RAND_MOD Jusp if A = HL,
1801 JR C,RAND_MOD Jusp if A £ HL,
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We have not looked al the

061D F1_VERSM_1 LD B, 1D Bi= calculator code for VAL, possibility of returning siring
g ngT 28 Switeh ealeulator on, :ﬂ&llhgﬁ yel, ﬁl.{l 'II';B ilechni:.'i]_lue
L] L] - - s Bﬂ 'Eu s 5 5 ml 'ﬂl' 10 E
14B0YA0Z01 otk data "FI Stack the string “PI", LET P=Q+U address technique,
1B execute B Evaluate the string usine VAL. but h&rﬂ' we hCI"h'E o use LET
0 end cale Switch ealculater off. P5=QS5 AND USR address. In this
nnl:e the muﬁpgﬂa cc:lnfiad ?
subroutine wi called wit
[ H_m-s‘_? RST 28 Sviteh ealeulater on. one itﬂl’l‘l. "..E EITII'"IQ Ps. on lhﬂ
A3 conat F1/2 Stack half of FI. calculator stack.
1 duplicate II; r:ve ?“el: :he Icﬁmnﬂfllam
on the stack to a siring of our
el - ROUSAD: 2% own choosing, and return fo
’.! ord cale Sviteh caleulator of I. mlc wﬂ-h B ccniulnlnu u ncn_
zero value (so that AND ;"’"' not
s P -3 e/ - : h:::"r' o above example may be
A3 oupn 2/ o of ¥, assigned with a string defined in
10 end cale Switch caleculator off., machine codel
iy INc (ML) Increment exponent byte, thua It follows then, that you should
Sonhiiig Sl ik be able fo combine these two
' techniques, and come up with a
BASIC statement similar fo this:
B PI_VERSN 4 ST 28 Switch calculator on, DEF FN AS(P$,@)=P$ AND USR
§AF2490F DAA? stk data 3+1415927 Stack constant FI directly. address.
Of course you can have any
) end eale Switeh ealeculator off. number of nrgumanls in the
brackets — including none at
Figure 4 all. The arguments can be either
string or numeric. The part of the
o618 INKEY S LD B,18 BFi= calculator code for VALS. slalement in between “=" and
¥ HST 28 Switeh calculator on, “"AND" doesn't have to be P§ — it
tk dats "INKEYE™ Stack the atring "INKEY$" can be any siring expression —
S v - e even a siring constant. On entry
3B execute B Braleits the string weing VALS. to your machine code routine
8 erd ecale Switeh calculator off, the value of this siring expression
will be at the top of the
5 calculator sl;:chlc. whilsidlgfe .
nEMO 1 HOT 28 arguments ol the user ine
» - RSN AUBRABYIN: is WNE. Ps function will be stored as usual
Q 18 already on the stack. as records pointed fo by
At conat one Q1 (DEFADD).
oF odd Ge Suppose you wanled a user
28 sqr sqr (Qe1) defined function which had two
Sl i numeric arguments and
” ealc Switch calculator ﬂfrt mturned u s'rin resu" T wu
010000 LD BC, 0000 Beturn ZERO Lo BASIC wia BC, could then use DEF FN AS{P-Q]#""
9 HET AND address. Your own machine

code routine would replace the

original (empty) string on the
stack with a string of your own
choosing.

Figure Eight lisls a user
defined function which returns o
string result. The function is

referred to as FN FS, and it is the
Spectrum equivalent fo the Ql's
FILLS function. It requires two
arguments — a siring and o
number, and it returns the given
number of coples of the string,
all joined together (eg FN
FS("*".4) would equal "****").

And now lor a numeric
function. Once again this is a
function which you cannot
define in a BASIC DEF FN

T . = z t siatement using BASIC Fglune. The

Five byts form 29 i this is the last record function is called the Factorial
s of parameter 2C otherwise function. It's a very easy function
in DEF FN o define. The factorial of zero is
siatement

one; the lactorial of one Is one;
the factorial of two is 1 * 2 (=2);

g SPECTRUM PROGRAMMING

siring~LEN string).

The second program is more
general — it will place on the
calculator stack the value of
each function argument in the
proper code. It is intended 1o be
used as o subroutine lo be
called by your own machine

the factorial of three is 1 *2%3

code Id’.’or«:n;m::u’m addressed by (=6); the lactorial of seven is

DEF FN. 1%¥2%3%4%5%6*7 (=5040),
By using a combination of and so on. In general, the

both of these lechniques it is factorial of N (a positive integer)

possible o construct a user is the product of all the integers

defined function of more than from one to N all multiplied

one argument, and which fogether, or written down

returns a string result, mathematically it is

ZX Computing Monthly - Oclober 1986



{*%2%3% =N In
mathematics the lactorial of N is
usually NI (ie N followed by an
exclamation mark) and is

ronounced N factorial. In BASIC,

owever, we are going fo write it
as FN F(N), and we'll ine it in
machine code using the
calculator.

To define it you'll need the
BASIC statement DEF FN F(N)=USR
factorial somewhere in your
BASIC program, and the
program of Figure Nine at the
relevant address.

Note that the program has a
choice of two alternative
endings. Version one is what we
would expect; this is the normal
way of ending things, with all
the stacks balanced. This,
however, has one big
disadvantage — it can onl
return Integers (which can fit into
BC). This means that we can
only calculate up to eight
factorial. The second version of
the ending does not suffer from
this disadvantage, and any
numeric value whatsoever may
be returned to BASIC

The rules for using this, the
best and simplest tfrick in all
calculatordom, are as follows.
The calculator stack must be
unbalanced, with one item too
many on the stack. It is the exira
(topmost) item which will be
returned fo BASIC, so any
number (not just integers) may
be returned). The machine stack
must also be unbalanced, with
one |tem too few on the stack.
The normal return address from
USR will therefore be bypassed
= this bypasses the subroutine
STACK__BC, and hence causes
the trick to work. The registers HL
and DE must be correct J
assigned, with DE=(STKEND), and
HL=(STKEND)-5.

The “"end calc” instruction which
is used to exit from calculator
code will leave HL and DE
correctly assigned in this way.
The shortest way 1o assign DE
and HL in this manner If they are
not already so set up is o use
the uence of instructions RST
EN';;]I calc” (in hex EF followed

With the second ending in
place bigger numbers may be
returned. You may also use this
same technique to return
decimals (non-integers). Now you
have a complete factorial
function defined as FN F.
Perhaps the advantages of the
calculator are now beginning to

sink in....
Getting hold of BASIC
variables

Getting BASIC variables onto the
calculalor stack is one of the
most simple things imaginable.
The first thing you have to do is
o place the name of the
variable, in the form of a string,
at the top of the calculator
stack. For instance, the string "A"

IX Computing Monthly - October 1986
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HL: pointa to first record,

HL: points to length of first str.

BCi= length of first string.

HL: points to length of 2nd siring.

DE:= length of second string.

HL:= length of sscond string.

HLiw difference in lengthn.

BCi= difference in lengtha,
Return if result poaitive,

Otherwise negate BC,

HL: points Lo first record,
HL: pointa to bhyte OE or 24.

Jump if record im nuseric.
Skip over sxtra byts,

HL: pointa to five byte [orm,
Push parameter onto cale stack,

Jump back except for last record.

7
2A0FSC  LEN DIFF LD HL,( DEFADD)
010600 LD DE, D006
19 ADD ML, DE
4E Lo c,(H)
23 INC HL
4 LD B, (M)
1E0A LD E,08
19 ADD WL,DE
58 LD E,(HL)
23 INC HL
56 LD D, (ML)
ER EX LE,HL
AT AND A
Ed4? SEC HL,HRC
44 LD B, H
40 LD C,L
Do RET MC
78 LD A,B
2F CFL
a7 LD B,A
79 LD A,C
oF CFL
AF LD C,A
03 INC BC
c9 HET
ZA0BSC  OCENERAL LD ML, (DEFADD)
23 GEN_LOOP INC HIL
TE LD A, (HL)
FEOR CF OE
2801 JR Z,GEN_SKTP
23 INC HL
24 GEN_SKIP ING ML
CDR4YY CALL 33P4,STACK_NUM
TE LD A, (ML)
FEZC cP 2¢
2AF0 JR Z,OEN_LOOP
c9 HET
8
DEF FN F(X$,X) = X§ AND USR f£111
ZA0BSC FILL LD HL,(DEFADD)
110800 LD TE,DOOE
19 ALD FL,DE
COR4YY CALL 33P4,STACK_NUM
CDIIE CALL 1E99,FIND_INT2
c5 FUSH EC
CIF1ZR CALL ?BF1,FP_TO_AEICH
E1 FOP HL
ES PUSH ML
1] PUSH DE
EDASAESC LD (SCAE),BC
50 LD D, B
59 LD E,C
EOFaZa CALL 7AF8,GET_NLSDE_1
a4 LD B, H
4D LD ¢, L

Hl.: points to firet recard,

Lt pointe to § hyte form of number,
Stack numher of repeata.

BC 1= nusber of repsats,

Bi=s lansth of stry DF = addreas.
FLi= pumber of repeats,

Stack nusber of repaatn.

Stack addres of old string.
Store length of old str in Mem 5.

E:e length of old string,
Hli= lensth of nev strins.

BCi= leneth of naw atring.

> >

for the numeric variable A, the
string “BS" for the string variable
BS, the siring "TOTAL" for the
numeric variable TOTAL, and so
on. Then you must load the B
register with either 1D (if the
variable is numeric) or 418h (if the
variable is siring) and use the

uence of instructions RST
28/"execule B""end calc” (in hex
EF 3B 38).

This works because 1D is the
code for VAL, and 18 is the code
for VALS. In other words, you are
effectively calculating VAL("A",
VALS("BS"), VAL("TOTAL"), et cetera.

& SPECTRUM PROGRAMMING
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7a

B

2005

F1

F1
CUBeZA
F1 KON_EMPTY
COPGE2A
E1

c1

€5 FILL_LOOP
ED4BAESC
ES

FDEO

E1

c1

0E

78

™M

20F1

03

LD A, B
oH C

JR NZ,NON_EMPTY
FOP AF

FOP AF

JP 2ABA, STE_AKDCH
RST %0

CALL 2AB6,STK_AEDCH
FOP HL

FOP BC

JUSH BC

LD BC, (5CAE)

PUSH HL

LOTH

FOP HL

FOP BC

DEC BC

LD A8

O C

JR NZ,FILL_LOOP

INC RC
RET

Jump unlens new atring ia empty.
Delete address of nld string.
Delete number of repeats.

Stack amp'y string and exit,

DE: pointa to apace for new oiring.

Stack new string paramelers.
Hli= addresa of old string.
BCi= nurber of repeats.

BCi= lencth of old string.

Make next copy of old atring.

BCim number of remaining repeatn.

Loop back for all coplen.
Return to BASIC the value one.

DEF FN F(N) = USR factorial

ZAOBSC FACTORTAL
23

23

COBAYY

CIR41E

AT

2001

Co?azD FCT_POSITIVE

bl

A7 FCT_LOOP
03

31

30

0006

c5

o4

B

33F6

02 FOT_EXIT
38

VERSION ONE ENDING:
CDA22D

DAADA

c9

VERSION TWO ENDING:
c1

9

LD ML, ( DEFADD)

INC ML

IRC HL

CALL 3%R4,3TACK_NIM
CALL 1E94,FIND_INTY
AND A

JH NI,FCT_POSITIVE
INC A

CALL 2D28,STACK_A
H5T 28

duplicate

conot one
subtract
duplicate

®q mero

Jump true,FCT_EXIT
store M5

mult

recall M5
Jump FCT _LOOP
delete

end cale

CALL 2D42,FP_TO_BC
JP C,31AD,REFORT_6
RET

FOP BC
HET

HL.3 poinia Lo argument récord.

Punh arpument onto calec stack,
Atm thin arpusent.

Jump unlena N equals zero.

Sat A to one, slnce O = 1}
Punh back onto cale atack,
Switch ealeulator on.

The cale stack now contains two
identical numbers, each equal to
Hoe If we LET K = N, and if ve
take M*...*N to mean the product
of all integers botuesan M and N
incluaive, then the items on the
cale stack may be written:

ke, .95 K

ke, .." K.

K%, .. "N, K=1

K, .. "N, K=1,K=1

K®, .. %5, Kk=1,K=17
Jump if K squals one.
K*, ..*NH, K-1
(K=1)e=,..%N

(™ containa K=1).

(K=1)®, .. %% K=1
LET K=K = 1 and loop back.
18, .. %

Switeh calculator off.

Bl:= required factoriaml.
Error 6 if too big for BHO.

Bypass STACK_BC subroutine.

Note that you should not use
“val" or “val$" directly as
calculator instructions, unless B is
also assigned with 1D or 18 as
belore — this is because the
calculator instructions “val” and
“val$" are B register dependent
(see Appendix in last month's
article).

With single lefter variable
names, the process Is even
easier, because the technique
used fo create the variable
name skring is so easy. All you
have to do is place an inleger
on the calculator stack — the
characler code of the letter of
the variable name — and use
the calculator “chr$” function to
turn it into a string. Figure Ten
confains two pru?mms which
demonsirate this idea — the first
puts the value of the BASIC
variable A onto the stack, and
the second, by a similar

technique, puls the siring value
of lh: BASIC variable BS onto the
stack.

Figure Eleven consists ol a
table, giving you a single
calculator code instruction
which will stack each of the
strings "A" to “Z", without the
need for CHRS. Just follow this
instruction with "execule B"
(code 3B) with B assigned with
1D, and the value of these single
letter numeric variables will be
placed on the calculator stack
speedily and efficiently.

Also (perhaps) useful o know
Is the fact that the strings “BS",
"WS$", and “Z$" may be stacked
in one single instruction. This
means that il you store a string
whose value is needed by
machine code in either BS, WS
or 25, then its value may be
refrieved as easily as Pl. Just
stack the siring (see Figure
Eleven for instructions code) and
follow the instruction with
“execute B" (code 3B) with B
containing 18. You'll find that this
will save the computer an awful
lot of work.

It is of course possible fo slack
any siring in a single instruction,
but to do this the text of the
string must be stored separately
somewhere in memory. See last
month’s article.

Using a BASIC array

There is one final, and very
ingenious Irick which we can
learn. The trick is to use the
calculator's memories in
conjunctlion with a BASIC array.
When we use the calculator
instructions “store MQ", "recal
M3", el cetera, we are copying
five byte numbers between the
calculator stack and the
memories. Usually there are six
memories, which are stored
amongst the syslem variables at
address MEMBOI, but this isn't
always the case. We can
change the whereabouls of the
calculator memories by altering
the system variable (MEM). Note
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061D VAL_A LD 8,10 Bi= calec code for VAL,
w "8 Switch calevlater onm,
1440800041 atk data 41h Stack code of "A",
¥ chr$ Convert to stringz "A".
3B execute B Canvert te valus of variable.
18 end cale
oo VAL_BS L 3,10 Bt= cale code for VALS.
w RGT-28 Switeh calculator on.
1440800042 stk data 42h Stack code of “B®
o chri Convert to mtring g,
144080002 4 otk data 2dh Stack code of “§»,
F chr} Convert te string "§".
" nLAd4 Combine to fors strine “Bfv,
3 sxecute B Convert to atring value of var.
b L] end cale
11
To stack numeric variable names on caleulater stack:
VARIABLE CALCULATOR CODE VARIABLE CALCULATOS CODE
A L4BO2RO201 N L4 B00DO20Y
B 14PO0H0201 ] LBOFOP01
C 14RO 40201 P 34 BO2TO20N
b TABOYBO20 Q T4BO2A0201
E S4ABOIADZ01 R S4BOV20201
F L4B0O1 0201 s LABO230201
G 14BOOBRO201 T 34BOOADZOY
H 14BO0E0201 u LABOOFO201
1 14B01T0201 v 14BOOCOP0N
J 14 BOOEDZ01 L) L4 BOZ220201
K TARD1E0201 X 14BO1CO201
L LAB0O1EO201 Y 34BOOTOR0N
M 34 B0150201 Z 1480240201

To stack atring variable names on calculator stack:

VARIABLE CALCULATOR CODE

B 34BOB4 FEO2
wi 14 BOAE2 302
28 14BOBD S RO2

10 DIM A(32)
70 RANTOMIZE USR array

2A4B5C  AREAY LD HL,(VARS)
010600 LD EC,0006
o9 ALD HL,EC
22685¢C LD (MEM),HL
= 4 RST 28

14 40BO002A otk data 2A
cF ntore MF
o2 delete

18 end cale
21925¢ LD HL,5C92, MEMBOT
226850 LD (MEM), HL
c9 RET

A() ia firat item in VAHS area.
Execule machine code,

HLi points to BEASIC array A().

HL: points to First element of A().
Identify memories with elementa.
SWitch calculatar an.

Stack the number 2i.

Store in Memory OF.

Empty caloulator stack.

aviteh calculator off,

fleastore calculator memories,

that this system variable always
points to the start of memory

zero. Memory one is at (MEM)+5,
memory two at (MEM)+OA, and

S0 on,
Figure Twelve contains some
BASIC and some machine code.
Line 10 creates a BASIC numeric
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array which, since it is the first
variable encountered, will be
the first variable in the VARS
areaq. Line 20 runs the machine
code which follows. The
machine code alters the value
of (MEM) so that is points fo the
variable A[1) in the VARS area.
This has a rather stunning effect.

The array elements have now
each acquired two different
names, and each element may
be accessed in two diflerent
ways. The lirts element is known
both as A{1) and MO. A1) is the
name used by BASIC, while MO
is the name used by machine
code. Similarly, A(2) is BASIC may
be referred to in calculator
code as M1, and so on up fo
A(32), which may now be
referred 1o in calculator code as
M1F. Notice that the number of
available calculator memories
has now increased from six o
thirty two.

Any number of memories, up
to a maximum of thirty two, is
possible, and the number is
determined by the dimension of
A(). This now means that any
reference to a calculator
memory is in fact a direct
reference to an array element.
Such elements may be read —
or even allered — by a machine
code program.

The program of Figure Twelve
will prove this, by assigning —
from within machine code — the
element A(16).

Note that the program restores
(MEM) to its original value of
MEMBOT before returning o
BASIC. This should always be
done. Note also that since A1) to
A[3) are equivalent lo MO to M2,
they are liable to be corrupted
by such functions as SIN elc (see
Apr:endix in last month’s article).

think that’s all there is 1o say
for now on the subject of
passing parameters between
BASIC and machine code. 'll
move on now 1o a new fopic

The function generator

There is just one calculator
instruction left to cover. It is the
function “series”, otherwise
known as the function generator,
or series generator. Its code will
be a value between 80h and %F.
The last five bils of the code form
a parameter, so that 86 means
"series &", BC means "series 12d",
99 means “series 25d", and so
forth. This is the single most
powerful instruction in the whole
of the calculator set. It is the
function with which EIN and EXP
and others were written in the
ROW. With it we may create our
own designer functions, or
implement mathematical
functions which are not present
(and not otherwise possible) on
the Spectrum. The “series”
funclion is the calculator’s final
frontier. To be continued. . ..
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MORE TRICKS WITH

DISCOVERY'S___

CAT!

John Wase presents a
round-up of useful
routines to take full
advantage of the
Discovery disc drive.

"W his month we have gol
logether a couple of routines
which you might find useful in
using the Discovery disc unit.
Both these programs operate on
Discovery's catalogue file.
Regular readers will recall that
this was introduced last month
with a very simple demonstration
program which read the file and
then moved the recorded
programs one by one from disc
fo disc; these programs are
rather more sophisticated. The
first is from Opus themselves; the
second is from S. Nutting of
Histon.

Full cat

This program gives more
information about each file on
the disc than merely
cataloguing. It prints out the
name of the file, together with
the numbers of the start and
finish sector (or block); readers
will remember (from the

Discovery manual, é:)uges 10 and
11) that there are 18 sectors on
each track and each sector
holds 256 bytes so a forty track
disc will hold up to 180 Kbytes (1
K being 1024 bytes). In addition,
the program also prints out the
number of byles used in the last
sector which has been written
to: it is therefore very easy to
calculate the precise number of
bytes which a program fakes up.

Programming points

As you type in the listing from
figure 1, you will notice that this
program is much more compact
than the disc-to-disc routine
published last month, which was
written with the idea of making it
absolutely clear how to access
the catalogue file. However, the

eneral principles are exactly
the same. Much of the space is
saved by defining a function in
line 10 which can then be used
later in the program. A typical
printout from “full cat” is shown
in figure 2. Note the third item
printed In the array of three
{(number of bytes used in the last
sector).

A quick glance at page 28 of
the Opus manual confirms that
in the CAT file, part of the first
number (the first two byles in the
file) represents the number of
bytes required minus 1; hence
the addition of 1 in statement 40.

Supercat

This program reads "disc
headers’, getting its data from
the catalogue file, and printing
out a wealth of information in an
attractive formaot. It is as good or
better with disc headers as
many a professional tape
header reader. It consists of a
100 byte machine code routine

Figure 1

=@ REM "PROGRAM FLAL CAT"®

10 DEF FN al()=CODE INEEYSRO+2H5
&H*CODE IMNKEY#MO: DIM a%#(10): DIM
ail3}

20 INPUT “drive:” ,diN2;"filena
ma™ ,"atart end last""'"®

30 CLEAR mO: DPEN #0:" CAT ";d
RND 1&:zPDINT @0z 1

40 FDR j=1 TO 3: LET aftj)=FN a
() NEXT j: FOR j=1 TO 10t LET a
f${j)=INEEYSR0: MEXT

S0 IF a(3i=2"16~-1 THEN STOP

&0 FOR j=1 TO 10: INVERSE 1: P
RINT *<"“+S5TR® CODE a$(j)+">" AND
afljrg» = INVERSE ©O: PRINT a#
(i) AND afi(j)>»=" "3z NEXT j: PRI
NT TAER 1&3ai(2);TAR 221al(3):TAB 2
Tealll+]

O BD TO J0

together with a bit of basic o
run it and to print the files on
the disc. The resulls are shown In
figure 3. It prints the disc title:
this is given the heading of
“cartridge name”. Then it gives
the various program titles.
Alongside the name of each
program Is the number of bytes.
Then, on the same line, you get
the start sector, the finish sector
and the number of sectors used.
Underneath you are told if the
program is a BASIC program, or
if it is @ numeric array, a
character array, machine code
or a print file. If it's BASIC, then
you get the number of byles for
the program itsell, fogether with
the number of bytes for the
variables and the line number
from which the program
autoruns. If it's code, then you
get the familiar start and length.
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The program

The BASIC program Is given in
figure 4. This is typed in and

4]

% REM PROGRAM "SUPERCAT™
10 INPFUT "“Drive:”;d: POKE &A%
o
L]
20 RANDDHIIE USR &4%00
10 DEF FN alx)=PEEE (s+a)+204e

» - PEEE (a+n+1}
saved with "SAVE* 1!'supercat 40 PRINT "CARTRIDGE NAME ="j:
LINE 9999. It contains the FOR a=&2006 TO &6201%: PRINT CHRS

following variables: a points to
the CAT areq; | points 1o the start
ol the file information; b, s and e
are the sector, its start and its
end; tm is the type of program
(0 for C 1 for a numeric
array, 2 for a character array, 3
for machine code and 4 for a
|:mm file): length is the program
ength; start is the start address il
the program is machine code or
the auto-start line If BASIC; finally,
basic is the length of a BASIC

FEEK

PER 4;CHRY

aj: NEXT a: PRINT

20 LET a=&420146: LET i=43H00
&0 LET b=FN ald)

70 LET a=FN atZ)

B0 LET e=FN al(4)

0 LET mem=i{p-u)e254+b=-6&

100 [F e=45535 THEN STOF

110 FOR p=a+f TO a+15; PRINT PA
PEEK p3: NEXT p

120 PRINT mesmgTAB 17is;TABR Zlje

:TAB TSje—a+l

130 LET t=a: LET a=i: LET type=

FEEE a

140 LET length=FN atll}
150 LET atart=FN all)
160 LET basnic=FN a(3)

170 IF type=0 THEN PRINT FAFER
1; IHE 7;"Basic+*Variables Basic
Vari Auto *""PASIC: “3;TABR 10; leng
th: TAR l&4gbasicy TAR 223 length-ba
sicyTADb ZT7istart

180 IF type=]l THEN LET n=PEEK |

t=4) =44 PRINT PAFER 33 INM &3 "N
UMERIC ARPAY “ameami TAB 201:" TY
FE=";CHRET n,

190 IF type=2 THEN LET c=~FCEX |
i+l =128: PRINT FAFER J; 1IN A&;"
CHARACTER ARRAY “jmeajTab 21" T
YPE="{HRS® cp"¥F",

200 IF type=T THEN PRINT FPAFER
ég INKE 2 "MACHINECOD
"t length,

210 IF type = THEN PRINT PAPER
Si"PRINTFILE TYPE LENGTH="jmem,
220 LET a=t: LET asa+)b: LET =
=+l GO 10 &0

G CLEAER 51999: PRINT “LODADING
I MACHINE CODE": LOAD =], "cetc
CCOE ¢ RUN

“yatart;",

program (without the variables).
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[/

ORG 64900
64900 205,008,023 start: CALL 5896 ;Call Discovery ROM in.
64303 006,200 Lh B0 sFind from Discoverys Lookup Tables the I/70 Read 4 Mrite routine
£4905 247 RST %30 ;Then Load HL with the address.
64306 219 DEFB 18
£4307 034,226,253 LD (ADDRESS),HL ;POKE the Mddress in the Loadsect routine,
64910 033,000,000 LD HL,0 sHL= Sector B (the start of the CAT info.
64913 017,048,242 LD DE,52008 ;hddress to load CAT iwnfa.
64916 014,000 loop: LD C,0 ;256 bytes to load im.
64918 205,218,253 CALL loadsect ;Load the Sector im.
£4321 e20 INC D ;hdd 256 to current load CAT Address
544922 069 LD B,L ;B=Sector wno.
64923 062,086 LD A,% ;If sector no just loaded = 6 Then JR to loading the individual files in.
54925 184 CP B
£4326 040,003 JR Z,files
64928 035 INC :1f Sector {)6 Then load in mext sector.
£4929 024,241 JR loop
54931 233,046,249 files: LD WL,83790 sfddress to Load file data,
4932 221,033,050,244 LD IX, 62082 ;Points to Filenane info.
£4333 017,010,000 nextifile: LD DE, 18 ;Rdd 10 to current Load file data Adiress.
64341 025 ADD HL,DE
64342 235 EX DE,HL
54943 001,81€,000 LD BC, 18 ;hdd 18 to current Filename data,
4946 221,009 ADD IX,BC
64948 221,229 PUSH IX
£4950 213 PUSH DE
£4951 221,078,002 LD C, (IX+2) ;If BC=65535 then we have loaded all files in.
£4954 221,070,003 LD B, (IX+43)
£4957 033,255,255 LD HL,85535
£4360 237,066 SEC HL,BC
64362 040,016 JR Z,end sRET by JR to end If BC=65535
B4564 221,110,000 LD L,(IX+2) ;HL=Sector no to load.
£4967 221,102,001 LD H,(IX41)
84970 014,087 Lk C,7 ;Load in 7 bytes,
£4972 205,218,253 CALL loadsect ;Do actual loading.
64975 225 POP HL
64376 221,225 PP IX
£54978 024,214 JR nextfile ;Loop umtil loaded all data
64380 225 end: POP HL
64981 221,225 PoP IX
64983 195,872,023 JP 5968 ;CALL Simclair ROM in and RET Lo Basic.
64386 197 loadsect: PUSH BC
64987 213 PUSH DE
64388 223 PUSH HL
64989 862,801 LD 4,1 ;brive 1 C(optional If A=2 then load from Drive 2).
643391 806,002 LD B,2 :Used hy Discovery ROM.
64993 205 DEFE 285 ;Mhen 170 Address is found the OP Code would turn out to be CALL wm.
£4934 000,000 DEFM D
64996 225 POP HL
64937 203 POP DE
64398 133 POP BC
£4399 2681 RET
Figure 5

Machine code

The next section contains an

assembly language listin

machine code (figure 5). The
comments alongside it are
pretty self explanatory. Thus,
CALL 5896 pages in the

Discovery RO

and LD B 0 finds

from Discovery’s ROM the LOAD
address routine: this is then
POKED into the loadsector
routine. The sector number,
address to load the sector at

of the

line 40 so that it contains all the
decimal numbers in the second
column of the assembly listing in

3 REM “TD ENTER CODE"
10 CLEAR &4899: LET c=0: FOR a

=44900 TO 44999: FEAD n: POVE a,| the order in which they are

ni_LET cecent NEXT 4 printed. Run it and save the

| op 1P FooniaeT THEN FRINT “tat] code which has been created

iR with SAVE*1"catc"CODE 64900,
A0 DATA 205,8,23.4,0,247 0 n ... 100. It will keep all those

........ StC, BtE.cnncsa 2] =
er all the data from the asseabl
¥y language program, se-ond
M.

¥

programs (you know, the ones
you recorded last year) tidily
sorted out, so that you know
what they are!

And finally. ..

=] vpm

Figure &

and the number ol bytes o load
(0=256 bytes) then follow.

Then there is the oplion of
loading a sector (LD B 2) or
saving on disc (LD B 0); the drive
number to load from being
loaded into A. The program then
loops round to load the next file
data, and so on, until it finally
pages in the Sinclair ROM and
returns o BASIC

Basic loader

For those of us without an
assembler, there is a BASIC
program (figure &) to POKE in the
decimal numbers. These are
listed alongside the assembly
language listing, in the next
column 1o the list of addresses. [f
you intend fo use this program,
type it in carefully, amending

The Opus drive Is now,
indisputably, the most commonly
found and the most popular. If
you have a short routine which
you think merits publication,
please send it fo the Editor, ZX
Computing, marked “"Opus
program”. could then,
perhaps, make this column a
regular feature.
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® hate to say “1 told you so"
{but | did) and all is still quiet on
the Amstrad Front despite last
month’s flurry of excitement over
a quick deal with the newly-
formed QL Suppliers Group. Avid
Beckeft (the other one) readers
will also be glad to know that
Godot would seem fo be alive
and well and working for
Amstrad's PR firm as I'm still
waliting for him to “check with
the client and get back to me”
regarding last month's quest for
a quote on the QLs future (or
lack of it) so | could pass it on o
an information-starved public.

This may aclually be a rare

case of "no news” indeed being
“good news". There's little doubt
that Amstrad would like 1o see
the QL quietly sink info oblivion
but so far its supporters have
kept if afloat by steadiastly
refusing to accept deleat.
Software houses and peripheral
manufacturers have invested too
much money in QL products to
simply give up without a fight
and the computer’s 1m,n£plus
owners are just aboul enough of
a market to make the fight
worthwhile in terms of the
balance sheel. US interests have
joined in the effort to acquire
rights to Sir Clive’s brainchild
and — as long as the talking
goes on — there is a very real
possibility ol some sorl of
agreement soon that will keep it
alive in spite of everything.
Which ever way things go,
however, | can look lorward 1o a
quote from Amstrad’s PR man —
thereby successiully ending an
epic adventure that is beginning
t(g rival Galahad's search for the

rail.

Managing Media

As promised, my Super Media
Manager from Digital Precision
arri a couple of weeks ago
and looks to be just about
everything that the company
claims for it. The folks at Digital
have many virtlues but
understating things Is not one of
them so when one of their
pockages matches all the
superlatives (and the ones I've
played with do) you know that
you've gol your hands on a
winner. It also sells for £39.95
which — if not actually cheap —
is commendably reasonable
considering what you're getling
for the money and if you're
laelingbg bit flush you can save
a lew bob by bgzin
Supercharge (£ 9‘3 at the
same time and gel Super Media
Manager (| do wish Digital
would dig up a different
superlative and do style-
consclous writers a good turn)
for a tenner less

Super Media Manager comes
on either a single disc or four
microdrives and s
accompanied by a well-
presented manual which is both

informative and deliberately
humorous. Generally the
program allows you fo do just
about anything you mlqhi wish
with microdrive or disc liles and
to copy between them with
more flexibility than I've seen in
competing products (of which
there aren't all that many
anyway). The program Is
extensively menu driven, screen
displays are good and the
commands are generally easy
o follow and operate. Facilities
exist for extensive sector editing
and copying (disc and
microdrive) and for recovering
los! or damaged files as long as
there is something there lor the
Manager fo locate.

I've used It lo recover some
stuff on dodgy microdrives (so
lar my disc package has
behaved decently enough) and
was most impressed with the
results. The stulf | went after
wasn't important but the facility
lo get “lost” data back again is
almost a prime directive —
especially if you're solely
dependent upon microdrives

Brian Beckett reviews
Super Media Manager.

which, il they aren’t nearly as
unreliable as their critics claim,
are lemperamental o say the
very least.

The Manager's most
impressive fealure is probably its
ability to read and copy data
from non-QL discs and, In
particular, from the IBM and IBM-
compatible MS-DOS system. |
really haven'l had a chance to
explore the full range of
possibilities opened up by this
option but a couple of quick test
runs lived up to Digital’s promise
without fault. BBC and CPIM
systems may also be read or
copiled. | don't think | need to
dwell on all the implications
olfered by this facility and the
benefits arising but suffice it to
say that it gives the QL a
powerful boost and goes a long
way towards bringing the QL info
the mainstream micro club. The
Manager will not be fully
compatible with all QL disc
interlaces (those which have nol
been manufactured to include
all the facilities of the Qls disc
operating ROM) and Digital
suggest that — if there are any
doubts — that would-be buyers
check up on their systems
belorehand. For what it's worth,
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the MunuEer is not protected by
the Lenslok security system
(unlike Supercharge) which | find
a blessing and | hope that
Digital is rewarded with sufficient
profits to compensate for any
successful piracy that might
arise.

QL Bargains

By the time you read this, the
PCW Show will have come and
ne and we will probabl

now whether or not the @
survive in anything like its

resent form. We should also

ave a pretty good idea i any
ol the various “sons-of-QL"
schemes being bandied about
are going to get off the ground.
Either way you — unless you've
decided to consign your
beloved QL to the outer
darkness and are busy looking
at IBM clones — should keep a
sharp eye out for periphera
bargains.

A lot of companies have

invested in Ql-specific
peripherals and a lot of them

is fo

won't survive the competition
even il the computer lives on.
The most obvious is memory
expansion cards, modules
combined RAMIdisc interfaces
and so on. Just about everybody
involved in the QL business has
some sort of memory add-on
available and — taking Darwin
to heart — a lot of them wouldn
make it even in a healthy
market.

This is not a criticism of the
various products (although there
are a lot of criticisms one could
make in some cases) but just a
recognition of economic reality.
But the market isn't all that
healthy and theres a lot ol
excess competition in a few
areqs so, if you're in the mood
for a bit of expansion, shop
around for a good deal
because you will prebably find
it. Sadly (from the buyer's point
of view) this doesn't yet apply to
soltware but — If the QL does go
the way of all flesh — the time
will certainly come.

To close on a positive note,
Saga Systems Is releasing o QL
version of its remote confrol 2001
keyboard for the Spectrum. It's
aboul time somebody gave us
an atfractive, alternate keyboard
but (damn if) it doesnt maich
my disc interface. If it
accommodales yours without a
hassle, I'd have a good look as
Saga’s Specirum keyboards are
very good.

QL COLUMN
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" SPECTRUM/OL

David Nowotnik
examines the
possibilities for network
communications
between Spectrum and
QL.

«—»ne of the major growth areas

for the computer indusiry is
communications — linking one
computer with another. This
involves the movement of
electronic information between
computers. distances may be @
matter of a few centimetlres, or
half way round the world. Today,
it Is considered frivial for
computer users in the UK to be
falking' to computers in Europe
and the USA, accessing business
and scientific databases in a
matter of seconds.

One of the main problems in
supporting this communications
growth is the incompatibility
between different computers. All
sorts of electronic 'black boxes'
are employed to allow two
computers fo communicate
when they were never designed
to allow such a link.

For microcomputers,
communication is normally quite
simple. With the R5232 standard
adopted by most manufacturers,
many microcomputers are able
lo talk to each other. Although
they are quite different micros,
the ZX Spectrum (with Interface
1) and QL are fitted with R5232
ports. Linking the two micros with
a specially constructed lead,
and setting equal baud rates,
parity bits, etc, will allow data
and programs to be exchanged
between these micros.

But the Spectrum (via its
Interface 1) and QL have
another option for
communication, which quite
simply involves joining both
computers with the lead fitted
with two mini jack plugs
supplied by the manulacturer —
the network.

In both QL and Spectrum, the
network was designed for ‘local
areqa’ connection of two or more
cumguiera While the specific
BASIC commands which operate
the network have differences, the

LINK-UP

method of operation, and the
communication standards are
exactly the same. Networking
between groups of Qls or
Spectrums alone is very
straightforward, the manuals of
both computers carry examples.
Networking In systems containing
a mixture of the two micros Is not
quite so simple, but applying a
few simple rules, it can be made
to work reasonably well.

There can be many reasons
for wanting to link home
computers. In this article, we'll be
examining just two; passing a
BASIC program from Spectrum to
QL, and using the Spectrum to
drive an exira screen for the QL.
With these examples the ground
rules for communication will be
established, allowing you fo
develop whichever
communication application you
have in mind.

Fig.1l. Simple example of
listing a Spectrum program
an the GL

a) Spectrum listing

100 REM Example of LIST

110 REM

120 FORMAT "n"32

130 REM

130 REM Ready to send
150 REM

160 DFEN # 4:"n"31
170 INFUT #4;as
180 CLOSE # 4
190 REM

200 REM Now saend Frogram
210 REM

220 DPEN 4 S;"n"3 1

230 LIST #5

240 CLOSE » 35

FRINT as$

b)Y BL Listing

100 REMark Example of LIST
110 1

120 NET 1

130 »

140 REMark ready to receive
150 3

160 OPEN #4,neto_2

170 PRINT #a;"XXX"y CHR$(13)}
180 CLOSE wa

190 3

200 REMark Now receive program
210 3

220 COFPY neti _2 TD scr

Transfer requests

There must be many Spectrum
owners who have upgraded to
the QL, then would like to
transfer BASIC programs from
their old micro to the 68008
machine. This usually meant
tolally re-typing the program.
However, If both the Spectrum
(plus Interface 1) and Gl are
available, then fransfer of
programs via the network could
be possible. Few transferred
programs will work without some
modification, but at least a lot of
typing can be saved by a
relatively simple electronic
transter.

Llooking at the manuals of the
two micros, simple LOADISAVE
instructions will fransfer programs
between micros of the same
type. But such simplicity is not
avallable to Spectrum-&L
transters. The QL saves and loads
its SuperBASIC programs as ASCII
files; what you see when you list
the program is exactly what you
get when the program Is saved
on microdrive. With the
Spectrum, the way the program
is arranged in memory Is the
way it appears on tape, with line
numbers condensed to two
bytes, keywords tokenised, and
numbers within the program
always appearing in two forms.
So, to transfer a program from
Spectrum o QL, a transiation is
needed.

At first ?Iunca; the simplest
method of transter would appear
to be the LIST command.
Whenever It is used on the
Spectrum, to screen, printer, or
via the R5232 line, this command
appears to carry out all
transiations necessary to convert
the tokenised version of BASIC
stored in the Spectrum to an
ASCII listing of a BASIC program.
But not so on the network. To
demonstrate this, try the simple
example in figA. With the
program lines typed into both
il and Spectrum, and the
network lead connecting both
computers, enter RUN on both
(the order, or precise timing
does not matter; the Spectrum
will not broadcast until the &L is
listening, and vice versa). Note
that, on the Spectrum, 'OPEN# '
and "CLOSE# ' are individual
keywords, quite distinct from
‘OPEN’' and 'CLOSE, whereas
INPUT# ' has to be entered as
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INPUT' followed & .

What you should see is OO
on the top of the Spectrum
screen, and, after a pause of a
few seconds, something vaguely

with a station number of 1. In
opening a network channel, the
Spectrum is not concerned at
the direction of communication.
Not so with the QL. In line 160 of

[LL]]

cause extra control characters to
be inserted; in this example,
character code é for each
comma encountered, and
character code 13 at the end of

close to a listing of the Spectrum
program on the QL screen.

Station to Station

the QL listing, channel 4 is
opened specifically for
transmission (neto) to micro
number 2. 'netl’ is the device
name to be used on the QL for
receiving tfransmissions (as in
line 220, 'neti__2' commands the
receipt of a fransmission from
station 2).

The first communication
between the two micros occurs
in line 160 in both listings. The
Spectrum receives a stream of
bytes, and Rlum them in the
siring ‘0§’ Those byles are XXX,
followed by character code 13.
The latter is the end of line
marker for the Spectrum. The
corresponding end of line

the print stream as default, as no
semi-colon has been added.
Spectrum lines 220 to 240
send the program listing down
the network fo station 1. The
simple COPY command (line
220, QL listing In li?él.'] takes
whatever is sen on the
network and dumps it on the
screen. What you'll see are a
continuous stream of characters
The Spectrum LIST command has
transiated the line numbers, but
not the keywords. And the
Speclirum’s end of line code is
not currently interpreted by the
QlL, so no new lines occur at the
end of BASIC lines. So, o use LIST
on the Spectrum requires further

Line 120 in both listings in fig.1.
sefs up the siation number of the
Spectrum (FORMAT “n"2) and QL
(NET 1) as 2 and 1 respectively.
Network station numbers are
used primarily when more than
two computers are linked into
the network, so that each micro
can be idenlified uniquely. Both
micros have a defaull network
station number of one, and il is
possible when only two micros
are in the network for them both

to take the default value. But in character for QL is character transiation; the listings in fig.2.
all the examples in this arlicle, code 10. Forgetting that are routines to effect that
the Spectrum is assigned the incompatibility can cause quite  translation.
nurmr ber 2, and QL 1. a few problems! Normally, the
In lines 160 fo 180, the QL computer will add the end of Reservations

sends (and the spectrum
recelves) a message to say that
both are ready. This isn't strictly
necessary, as the broadcasting
slation always waits for the
receiver fo listen, except in a
general broadcast (to several In all network
receiver micros). But these communications between
program lines do serve fo show Spectrum and QL using the reserving s‘Foca at the top of
you some ol the rules of PRINT command, the semi-colon  RAM (line 170) and creating an
communication. is the best cer fo be used. array of the keywords (lines

In the Spectrum listing, line Particularly in Spectrum fo QL 200-250). The Spectrum is toid to
160 opens channel 4 for network commuhications, use of commas  start listing (lines 290-320), and
communication to the micro (eg. PRINT# 4,05 bS, CHRS 10) will the byles received via the

line character to any PRINT
siream, unless specifically told
not to by the PRINT statement. For
example, in line 160 of the QL
listing, the end ! prevents the QL
end of line character being sent.

The short Spectrum program in
fig.2. should be MERGEd with
any Specirum program you wish
fo transfer, then the copy routine
initiated with the direct
command ‘RUN 9990 The QL
program in fig.2 works by

Fig:2: Tranaier a Spescirus progras to DL using LIST :
&lo z
a) GBpactrus liating 620 PRINT = Place a forsstied certridges”
&30 PRINT = in mav2_, then press any key=\\
990 FEM progras copy routine BAD wl= [NEEVE(=1)
9991 FORMAT *n™ 2 650 DELETE mdvl_teap bas
9SS OPEN B 4,0, 11 INPUT Bdjal; CLOSE » 4 &i DPFEN_NEW 84 ,advy_teap_bas
Y99G IF ar="a* THEN S&TODP &70 REFsat loopd
Y997 DPEN & 5,"n", 1l LIST #3; CLOSE » 3 b ad===
Y998 00 TD Y99S BP0 REFeat loop3
999 aToe Ty r= PEEM ia)
rio GELwct OM 2
bl OL Listing 20 =32 TD 127 ad=adk CHRB(Z)
T30 =28 TOD 143: av=adhk’{)
100 RERMark Import Spectrum Programs 740 =144 TO 1b6% af=adh " [ LCHADI(Z=-T9)I6")
110 REMark via the network aystem TS50 =145 TO 293
130 3§ T ul=keymwordd iz-lbdl; a@=udil T0 by _len iz=1h4))
130 REMark Initial ise T al=ablal
140 g =13 EXIT loop3
130 CLS 1PRINT “ Initialising - ploase wait” TR0 END BELsct
160 a= RESPFR (0) s amas]
170 IF a» 221104 THEN a= RESPR (a=-221184) a0 END REFeat loopl
180 MET 1 oo a=av]
190 zos CHESI1Z) oo PRINT ®djan
200 position=a; RESTORE (000 dd PRHINT a8
210 DIR koyworad (91,100, key_len (91) a0 IF a'sposition THEN EXIT loop2

220 FDR i1=1 TD %1

Bal END REPsat loop2
P READ af1 kwywordd ())=ad

BT CLOGE »4

LA0 key_len lil= LEN (a®) 1000 DATA BMD “," INEYS ", Pl """ FN

30 END FOR lull DATA POINT BCREENS ", ATTR ", AT

2D 1 1G20 DATA Tl “," WwiLe "," CODE ",' WAL

2T0 REMark Tranador program §rom Hp.c Erum 1030 DATA LEMN » OlN ¥ cog *"," TAN °

TBO fo40 DATA ABN "," ARCE ", ATHN """ LN °

<90 DFEN B4, neto_2 1030 DATA ExiF "," INT ", SOR "," SOM

300 PRINT B4;"g=j2¥ 1oé&0 DATA ARE ", PEEF «  IN ° " SR

30 CLOSE w4 1070 DATA SR °"," DWRE ", NOT “," BIN

320 DFEN 85, asti 2 1080 DATA Or “,° aND ", -, -

230 PRINT A" Receiving the progras®\~ drom the Spectrua” 1090 DATA 1 s LINE " THEN °, 1o

340 REPwat loopl 11040 DARTH STEF « DEF FN ", CaT " FllmaT
350 IF EOF (a%) THEN EX1T loopl 1110 DATA HiWE «  ERARE » OFEN & CLOSE »
Ihi iF= [NEEYD{ND,00 1130 DAaTH M Kk ¥ VERIFY «  HEEP « EIRCLE -
TG0 PFOKE position, CODE (=9 1130 DATA e « FAPER ", FLASH ",' BRIOMT
300 position=poslticne] 1140 DaTi INVERGE ¥ OvVER . our . LPFRINT
390 END REPsat loopi 1150 DaTa LLIST "," ST0DF “," READ "," DATA

& CLDSE »% 1160 DATA RESTORE '," NEW °, " BORDER CONTIME -
410 PRINT \" Frograas transier coaplete™'s 1T0 DATA DR "," REM "," FOR "," GO TOD

420 OFEN 84, neto_ 2 1180 DAaTA GO BuUE "," INFUT "," LDAD ",° LIGT
430 PRINT B84 “a“jz8 1190 DATA LET ",° PAURE | NELIT °,° PDRE

440 CLOGE wma 1200 DATA PFRINT “," PL.OT °," RUN ", SAVE

450 1 L2110 DATA RANDDMIZE “,° IF "," CLS °,° DRAN

& REMark Create file of BASIC lines 1230 DATA CLEAR ¥ RE TLMN . COFY
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[11]]

Fig.3. Create Spectrum keywords as OL DATA statessnts

280 REMark table load in that table, creating
290 REMark new SuperBASIC DATA statements

300 line_no=10001 1tewm=]

310 PRINT A" Found start of keywords®\

320 REFeat loop2

a) Spesctrum listing

10 FORMAT “n™ ;2

20 REM Wait for stert signal 130 a¥=]ins_nok" DATA "

¥ OFEN ® 4&,"n",1 A0 IF line_no=l000 THEN at=aflk"" RND ",
A0 INFUT wdgal 330 KEFeat loopl

50 CLOSE » 4 360 b=t

&0 IF a® = “start™ THEN GO TD 30 Jro REFeat |oopd

MO REM now start to send the data 380 wnd_nast

B0 LET =D I DFEN ®4, neti_2

90 LET y= PEEK = & s NEEYR (N ,=1)

100 OPEN & 3,%n" .1 410 CLOSE wa

110 PRINT ®3) CHAF yj & 20 IF CODE iy#) »128 THEN

120 CLOSE ® 3 430 bE=sbSLCHAS (CODE (yw#) =128)

130 LET mwu+] a40 EXIT loopd

140 IF =>»1638B7 THEN STODF W50 ELSE 1 bi=pakyid

120 REM Wait for instruction L T EMD IF

160 REM to procesd a7 END REPeat |oopd

170 OPEN B 4,"n" 1 &K at=adbk™' "Lhsn" "

180 INFUT ®4;a8 A0 Ltowm=| tea+]

190 CLOSE » 4 SO0 IF i1tem)>3 THEN item=0: EXIT loop3
200 IF a#="g~ THEM 0D TO %0 =10 IF line_no=i220 AND item=T THEN EXIT loopl
210 8TpP 520 at=all™, "

530 END REPeat loop>
b} BL Listing b 1o ] =il ine_no=1000) / 10}
S50 linedikl=sagy line_lenix)=LEM (alk)

COMMUNICATIONS
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220 CLOSE w4

230 al=albyl; adb=a8i2 TD 4)
280 IF as=b# THEN EXIT loopl
250 aend_nest

260 END REPeat loopl

270 REMark Now found the start of the comsand

100 REMark Create a list of Spectrum Keywords T ] line_no=line no+101 PRINT al

110 REMark Initialise 370 IF line_nor1220 THEN EXIT loop2

120 MNET 1 580 EMD REFeat loop2

130 DIA laned (23,800 line_len (23) 290 REMark Instruct Spectrum to stop

140 z= CHRS (1301 adm”™ "1 bd="RN"LCHRSE (18] &O0 OPEN #4, neto_2t PRINT #d4p; s jz8331 CLOSE =4
150 REMark Send signal to start search &10 REMark now create an ASCI] fi1le on sdv?
160 OPEN 84, neto_2J: PRINT 84 "start®jz8i1 CLOSE #4 4620 OPEN_MNEW 853, sdvy _data_bas

170 REMark Now collect bytes &30 FOR 1=]1 TO 23

180 PRINT “ Searching Spectrum ROM" A0 at=linefl(il: at=afil TO line_lenii))
190 REFwat loopl &30 FRINT #Sjas

200 DPEN M4, Awti _2 bé&0 END FOR 1

210 yi= [NEEYS (4, =1} &70 CLOSE »s

&80 8STOP

&%0 DEFine PROCedure seond_next
TOO OFEN B4, neto_2
710 PRINT mdag g iz

720 CLOSE =4

730 END DEFine send_neut

network are stored sequentially
in the reserved area of RAM
(lines 340-390). Transiation of the
BASIC keywords lakes flacﬂ via
the routines of 600 to 870; the
program lines are displayed on
the screen, and are saved onto
microdrive 2 under the file name
temp__bas.

The data lines (1000 onwards)
could be tvf:ed in as listed,
although all these keywords exist
in the Spectrum ROM, so it Is
possible to use the network
again, to transler these keywords
across, then create the DAIA
lines automatically. This is
achieved using the program in
Fig.3. Of course, by the time you
have typed in all the Progrum
lines in fig.3., you could have
typed in the DATA lines two or
three times over! But Fig.3. does
contain some more networking
principles, and shows you how to
create SuperBASIC lines
automatically.

The Spectrum program Iin
Fig.3. causes the Spectrum to
become the ‘slave’ of the QL,
obeying instructions passed
down the network. The routine
PEEKs sequentially bytes from the
Spectrum ROM until told to stop
by the @L. In the meantime, the
QL is searching for the start of
the keyword table In the
Spectrum ROM (lines 190-260).
This search is necessary as the
keyword table is stored in a
different place in different
versions of the Spectrum ROM.

Once the first keyword (RND) is
found, then the other 90
keywords are read in. The
keywords are stored in the

Spectrum ROM sequentially, with
no gaps between each keyword.
The end of a k rd is marked
by the value 128 being added
to the code value of the last
character, and this is spotted in
line 420. SuperBASIC lines are
built up in the strin
keywords per line (line 500).
Each line is stored In the array
line$ and its Ien?lh recorded in
array line__len (line 550). Once
all keywords have been
collected, the 23 DATA lines are
written 1o a file 'data__bas' on
microdrive 2 (lines 610 to 670).
The command ‘LOAD
mdv2__data__bas' will load
these SuperBASIC lines, to which
the others in fig.2. can be
added.

And now, back to fig.2., and
the program ftransler. As the QL
doesn't have block graphics
characlers, or accessible user
defined graphics, the fransferred
codes for thesg {123 to 164) are
translated as ' for block
graphics, and ‘€ letter } ' for
udgs, where ‘letter’ corresponds
to the letter defining the udg in
question. Otherwise, the
translation should correspond
closely with the program as
LISTed on the Spectrum.

Error terror

One thing you may nolice as
the transterred program s listed
on the QL screen is that the
number of transfer errors is quite
high. Unfortunately, networking
between Spectrum and QL can
be prone fo an unacceptably
high number of errors. This seems

a$, with four

to occur when a large number
of byles are transterred at once.
In LISTing the program fo its
network gnn, the Specirum
collects 256 byles in a buffer first;
only when the buffer is full is the
data sent down the line. Transfer
of this cascade of data is
satislactory between two
Spectrums, or two Qls, bul,
apparently not between
Spectrum and QL.

Waiting for the buffer to fill
before sending data also occurs
when using PRINT to transmit
information. So, you won't always
?1&1 an immediate response from
the recalvin?l computer sending
data down the network system.
However, if the transmitter
network channel is closed, then
the buffer is emptied, and any
data in it transmitted, no matier
how full (or empty) the butfer
happens fo be. So to send small
packets of data (which does
seem fo be reliable on
Spectrum/@L network transfers) is
possible by OPENing and
CLOSEing channels immediately
before and after PRINTing data
to the channel. And this is the
principle adopted by the
programs in fig.4., which reliably
transfers spectrum programs o
the QL.

The Spectrum program in fig.4
measures the values of the
PROG and VARS system variables
(line 9981-9982), their difference
being the length of the BASIC
program. This information is

ssed to the QL (line 9984). The

pectrum then passes the BASIC

program to the QL, byte by byte,
until instructed to stop (lines 999
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to 9994). Before PEEKing each
byte, is measured again
(line 9986), as the BASIC program
can move about in RAM while
the network is in operation.

In typing in the QL program in
fig4., remember to add the DATA
lines (1000-1220) in fig.2., to
permit the translation of keyword
codes. This GL program works in
much the same way as the
program in fig.2., except that
more franslation is necessary; fo
extract the line number (line 690)
and to deal with the way
numbers are stored in the
Spectrum (line 810). Line 700
prevents the Spectrum fransfer
routine from appearing on the
femp__bas’ lile on microdrive 2;
delete line 700 if you want to
fransfer this routine.

As before, MERGE the
Spectrum program lines of
fig.da. with the program you
wish to transfer, then type in 'RUN
9980 and RUN the QL program.
Transter Is much slower than the
LIST method used in fig.2., but
errors are rare. In preparation of
this article, most of the Spectrum
programs were transferred fo the
@L using this routine, then
imported into Quill, to produce
what you seen In the figures.

Once the file temp__bas' has
been created, it can be loaded
info the QL RAM, and treated
exactly as a QL program. Where
the QL finds a mistake in syntax
(where there are differences
between Spectrum and QL), the
QL adds the word 'Mistake' just
after the line number, to help
you spot at least some of the
changes which are necessary o
get the program 1o run correctly.

Variable numbers

Within the listings in fig.4. is an
example of how numeric
variables can be fransferred
from Spectrum to QL. In line 9983
of the Spectrum program, the
variable k' takes the length (in
bytes) of the BASIC program in
the Spectrum’s memory. This is
transmitted to the QL in line 9984
bx converting fo string (STRS) and
PRINTing the string. At the QL
end, the number Is received as
a string and converted back 1o
a numeric variable (line 300).
The corresponding sequence for
the transfer from QL to Spectrum
would be:

:m num$=num: OPEN 5,

nefo__2

?f PRINT 5;num$; CHRS
H’ CLOSE 5
spectrum:

200 OPEN 5;"n"j1
210 INPUT 2§: 2= VAL 2§
220 CLOSE 5

In this way, numbers can be
transterred between the two
computers. This might have some
application if Kou ad a lot of
number crunching to do; one
computer could get on with that
while the other was performing
some other tasks

The final example of a
networking application is in the
use of the Spectrum to provide a
second screen for the QL.
Despite the QL window facility,
it's sometimes much more
convenient to have two screens.

[LL1)]

Professional micros such as the
IBM PC have this capability. If,
for example, you are
constructing a complex diagram
on the QL with some computer
aided dean package, and
want a 'HELP' message, you don't
really want much of your
diagram to be obscured by the
help window. Far better o have
those help messages appear on
another screen.

The example in fig.5. is a
simple way of achieving this. The
€L sends out instructions via the
network; pressing one of the
function keys produces a help
screen on the Spectrum, leaving
the QL screen untouched. Each
help screen has a number of
pages; the fotal for each is listed
in the DATA line 1010 of the
Spectrum listing. For example,
help screen 2 (obtained by
pressing ‘'F2' on the QL) has three

Dﬂg:i-
itching from one page o
another is effected by pressing
the appropriate function key o
second, and third time. The
example help pages carry some
of the important principles
héghllght&d in this article. Line
1230 of the Spectrum listing
directs the program to the
appropriate set of print
messugas for any one help
page. You could addisubtract
your own set of messages for
your own application.

The Spectrum is operating as
a ‘slave’ to the QL; apart from
typing in (or loading) the help
print statements and network
routines in fig.5a., there is no
need to touch the Specirum
keyboard; the Spectrum receives

programs to OL
al Spectrum |listing

900 FORMAT "n 32

Fig:4, Alternative (slow but sure) transier of Bpectrum

210 CLOSE wms

320 PRINT \* Receiving the program*\" from the Gpectrum®

+30 FDR (=] TD nu=s

Ja OFEN 85, neti_2
10 s [NEEYFINS =1)
Jdvi POEKE position, CODE (=9}

L bl
a3
LRliL]
Y965
e
9a7
Y908
eaY
R0
991
Y992
Lo a
994
99

100
1o
id0
V30
140
150
160
170
180
190
200
210
I20
230
J40
250
a6
270
SHO
290
T

901 LET w= PEEM 234635+2%4s PEEE 234636

LET y= PEEK 23&427+2%4+ PELEK 23428
LET kwy=np) LET rwd

DFEN & S¢“n 3l PRINT @53 STRS k; CHAS 105 CLOSE &5
OFEN ® 33"n"11

LET u= PEENM 23435+204% PEEX 23474
LET y= PEEK 2J&427+234% PEEK 23428
LET z9= CHR® | FEEEK imer)d)

PRINT &Sz

LET rer+ls CLOSE # S

OFEN B 43®n" 1

INPUT Wi an

CLOSE » 4

IF as="g* THEN STD#

6O TO YA

B} DL Listing

REMark lmport Spectrum Programs
REMark via the network systes
|
REMark Initialise
'
CLE iPRINT =
a= RESPR (0}
IF a» 221184 THEN a= REBPR (a-221184)
MNET 1}
8= CHRFI1Z)
position=ai; RESTORE 1000
DI keywordd (91,100, key_len (91)
FOR i=1 TOD %1

READ a®y Weywords (i )=al

key_len (id= LEN (ad)
END FOR 3
i
REMark Transfer program irom Spectrum
'
OFEN 83, neti_2
INFUT B3 numlr nussnual

Initialising - please wait”™

ITH position=position+]

bl 14] CLDSE w5

a0 OFEN #4, neto_2

&0 IF 1<num THEMN PRINT ®4)"g"CHRES (130
&1 IF i=nus THEN FRINT #d;~"s~"jCHREILL3)
420 CLOSE wa

430 END FOR i

440 FRINT A" Tranafer complete™ih

430

&O0 REMark Create file of BARIC | ines
GBlo g

AZ0 PRINT “ Place a forasatted cartridge”

&30 PFRINT * in mdwl_, then press any key~ih
A0 wis [NEEYB(=1)

&30 DELETE advl_tesp_bas

ba0 DFEM_NEW 84 ,advl_teap bas

A&TO REPeat loopl

13 REMark line nusber irat

&F0 aFs5heFEEN (a) «FEEY fa=ll1 a=avd

Fi IF ap=="99g0" THEM EXI1T loop2

710 REFeat joopl

730 = PEEF ia)

[ 1) SELect DN =

TA0 =32 TO 127 al=adlk CHRBIZ)

T30 =128 TO 143 av=adbk’ {)

T =ld4 TO 1464: at=aldlk " ("BCHRI(Z=T9IL")
770 =l&S TD 202

a0 ilshpymordld (r=1od8)) uleyBd] TOD key_len (2=164) N
790 al=alb=l

B =13t EXIT loop3

aio wHEMAINDER 1 awa»S

820 EMD SELect

B30 a=av]

Bdu END REFeat loopl

Bs0 FRINT ®a; al

[:T1R PRINT ap

B70 a=g+11 IF a'sposition THEN EXIT loopd
880 END REFeat loopl

@90 CLOBE w4
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all its instructions from the QL.
While the network can

connect QL and Spectrum very

easily with the manufacturer’s

lead, we've seen here that it isn't

all that easy to transler data and
rograms reliably and quickly.
he RS232 ports are much better

in this respec!, and we'll be
examining this method of QL to
Spectrum communication within
the next few months.

FigeD.
ul ave

al Bpectrua |ipting

T FOMMAT "R=§a

100 DAaTA 2,3,1.1,1)
100 BDIM atsS

1030 HES DN

1080 FOR 1=1 TOD =

1060 READ aij)

1070 NEXT i

10 LET [0 L ARt

1090 LET help=0

110 DFEN B &5"n"j 1
1110 INPUT sdgzs

1130 CLOGSE & 4

1130 LEY z= CODE =z»
L1840 QF z<0) OR z>3 THEN
1150 IF z < relp THEN
1160 LET pagespages]
1170 IF pageraiz) THEN
1180 GO TD 1230

1200 LET help=21 LET page=|]
1220 CLE 1 PFRINT AT 2,105 "Help
AT b,0g

00 TO 1100
GO 10 1200

LET page=]

1240 PAUSE S00: GO0 TO 1100
000 FREM Melp 11 page |

via the network, "
SO0 RETURN
2100 REM Melp 1y page 2

possible, ™

210 RETURMN

ey REM Melp 21 page |
J010 PRINT
m.."=

J020 PRINT ¢ PRINT
SO0 KE TURMN

J100 FEM Help 21 page I

bepywords to OPEN and
L1900 NE TN

I20:0 REM Mwip 21 page 3

dall PRHINT “INFUT, PRINT, and IMNMEYS
and recelver”

jea0 PRINT

Exagsple of the use of Lhe Gpectrum to provide a
screen giving help msssages Vor the O

thelpg AT 4,10 "Page

1220 G0 GUEB 10008 j+help)+] 0= ipage=1)

2010 PRINT "Resassber to asnd only small

=110 FHINT "Use senl-colons a8 separators

*HET iw the comsand to assign

FIOERAT 18 used on Lhe

A0 PRINT “0FEMN & and CLOGE @ are cuite
CLOSE on the SPECTRUM, ™

with & and the
1790 RETURN

4000 REM Help 3 page 1

AG10 PRINT
Spectrus,

A0S0 HE TURN
LT

CHRE 13

010 PRINT “CHERY O
e."
=090 RETLEM

&l REM Help 35 page |

*Nusbers can be transierred via thie netsbrld by
atrings,. "

SOZ0 PRINT “0n the Gpectrum VAl converts thestring back to #

HO10 PRINT
converting to

nunter ; =
S&OW0 RETLUEN

By DL Listing

i HEMars

20 REMark
Ipageg 0 REMari
&0 1
= REFeat | oop
[-1H} help

PRUSE 200

B0 END REPeat |oop
PG g

ehuneks of data

1000 DEFine PFROCagure help

1010 LOCal &,z

[l Lt S 2 020 FepEYROWIO)
1030 IF z=0 DR z:3
1040 SELwect DN 2
S0 @jj a=d

station on the (Re] 0 =2t a=]

1O70 =l a=l
Bpectrum® 1OE0 wlhpasl

1090 L N L

109] = REMAINDER 1 a=0

1092 END SELwct
1093 1IF a=0
100 MNET i

difdferent

1110 OFEN B4, neto_2
1130 PRINT B4 CHRS$(a) jCHREIIZ)N )

the transsission
1180 CLOSE =4

"cpasands on both DLand Spectrus, They are used 1200 END DEFine help

channe]l nusber *

i the end of |ine

00 REM Help 4 page |1
is the end of line

Help procedure
P B e | /g help pages
on the Speclirum scresn

R z=4 THEN RETurn

THEN RETurn

charactier on Ehe

Character o L45T

UTILITY REVIEW
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QUALITAS

Qualitas

Seven Stars
Spectrum 48K/128K &
Tasword 2.

£7.95
(Tasword 3 version.
£8.95)

"W his is a handy utility for Tasword
users, giving live Near letter
Quality type fonts — all with
equal space justification — on

Right: Screen dump of redefined
character

Far right: Fon! edllor showing letter with
accen! added

dot matrix printers which have
Epson compatible quad. density
graphics and are capaable of
one-third or one-hall dot line
feeds. There are two 10 cpi fonts,
Pica (traditional), and Mercury
(modern), two 12 cpi, Elite
(traditional), Piazza (italic), and a
proportional fon!, Clarion, which
gives a typsel appearance.

The program, with your
chosen main font, is easily
merged with a version of
Tasword alrady customized for
your printer and interface. The
‘help’ pages are |ost, text
capacity reduced fo 294 pages,
and the only graphics printer
controls available are underline
and emphasized. To access the
other fonts, you exit to BASIC and
load the code from tape or
microdrive. The program

£

crashed instead of printing when
a couple of the fonts were
loaded using LOAD ** CODE, but
all was well using LOAD “* CODE
50944,

Print speed is slowed,
because the head makes two
passes across each line, but the
quality is excellent. Even my
rather tired old ribbon produced
clear typscript worthy ol a dalsy-
wheel, and the equal space
justification gives the most
prolessional results. If you need
to align columns, character
spaces are available which will
not be proportionally justified.

There is also a font editor,
enabling characters fo be
modified, perhaps by adding
accents, or defining fractions
instead of unwanted characters.
For the really adventurous, o
blank character set can be
generated to allow you fo
design your own complete
typelace. Screen dumps are
available to help keep a record
of your designs, or o produce
paper copies of the blank grid
on which to plan our characters.
Your modified or new fonts can
be saved to tape or microdrive.

Qualitas is a useful program,
making professional quucl}ig(
printouts available o those of us
who like the versalility of the dot
mairix, but regret is sub-
standard appearance.

Carol Brooksbank
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Britain’s newest, brightest and most exciting
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newsagent now.




SINCLAIR IN AMERICA
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U.S. Sinclair users are
better equipped with
disc systems than their
U.K. counterparts. Mark
Fendrick looks at

what’s available.

EER ack in the days of the ZX-80
(and later the ZX-81) the lact that
we were able o save our
programs and data onto a
slandard cassette recorder was
nothing short of fantastic. True,
they were slow and error prone,
but they were inexpensive (most
families owned one already so
another purchase was
unnecessary) and the cassette
lapes were readily availoble
Since most of us bought these
computers because of their low
price, this sulted us fine.

Often though, loading and
saving Progrums was a major
chore. obstacle was the very
slow cassette interface. To load
or save a 16K program (data of
course was included with the
program and not separately)
took them about 11 or 12
minutes. If Juu happened fo
have a 64K memory expansion,
you would have lo expect to
walt as long as twenty-five
minutes for your program fo
load. Sometimes after waiting for
this to be accomplished, you
would be greeted by some form
ol system crash, Indicuﬁn?
loading error. Making multiple
saves was hardly the answer os
the time involved was excessive
The success of a load was very
dependent on the volume and
tone sel on your cassette player.
Often a slight misadjustment
would cause a loading error. In
addition, It turned out that often,

standard cassetie lapes were nol

manufactured fo exacting

OND:

. S Ak |

enough standards required for
data storage. Computer grade
cassettes were necessary for
security of your dala, and they
could be coslly.

Gone floppy

The rest of the home compuler
field had gone the route of
floppy discs for mass storage. It
wasn't long before a disc
interface was available for the
ZX-81. It was developed by the
Acme Electric Robot Company
(AERCO) of Austin Texas. AERCO
was o become a name lamiliar
fo just about every American
Sinclalr user before too long. To
this date, the AERCO name has
more or less become a standard
in Sinclalr interfaces in the US.

ZX-81 owners had mostly
bought thal computer because
ol its low price, and for the most
part did not spend the money
required for the Inlerface, disc
drive, power supply and case.
Not many ZX-81s were being
used for business purposes
(although | did use mine o keep
my business records as well as
for many other purposes) and
did not justity this expenditure.
When the 15 2068 made |is
appearance, il was with an
improved cassette interface —
faster and less dependent on
volume and fone settings. But it
was the promise of microdrives
thot created the most
excltement. They never
appeared, but it was AERCO to
the rescue once again with their
interfaces for the TS 2068. Most
1S 2068 owners would not be
satistied with using the T/5 2040
printer (and the ZX printer would
not operate on the TS 2068) and
turned to AERCO Centronics and
RS232C Interfaces.

The system for the TIS 2068 is

caolled the FD-68 Floppy Disc
interface. It is designed to
control up to four Shugart

compatible drives. These may
be any size from three inch 1o
eight inch, elther single or
double sided. Although eight
Inch drives are limited lo single
density, all other drives may
single, double or quad density.
AERCO has drives avallable or
you may supply your own, Il you
have drives from the T/S 1000 (or
almost any Shugart compatible
drives) ther will work with the
FD-68 interface. You may use any
combination of drives you want
since AERCO will custom burn
the EPROM which contains the
DOS for you, (AERCO does not
chmﬁ to customize the original
EPROM shipped with the
interface).

The interface has an 8K RAM
which holds the Disc Operating
Systemn (DOS) and requires no
modification lo the compuler.
RGB oulput is also avallable on
the interface so that you may
use an RGB color monitor. One
ol the exciting features of the TS
2068 is the ability to bank swiich
additional RAM memory. The
FD-68 Interface Includes an
additional 64K of RAM, bringl

ur 1S 2068 up fo a tolal o 11 K

AM. This RAM Is located In the
Dock Bank and may be
accessed In 8K chunks. The on-
board RAM may be expanded
to 256K if you require.

Once set up, your first step will
be to run the System Boot Disc
The system will automatically
seek out a program entitled
BOOI. BAS on disc A and
execule that program. With the
Sysiem Bootl Disc in place you
will get the welcome screen
containing the AERCO logo, and
three menu selections; A — for
an Amazing Demonstration
which will show off the system; D
— which will load the print
driver(s) (both serial and parallel
are included) and terminal
emulator codes; | — for
operaling Instructions. Pressing
any other key will show the
directory of the disc contents.

L.D.

The directory will show a disc L.D.
number, litle and memory
remaining, followed by a listing
of all files on that disc and the
amount of memory remaining.
You may have a tolal of 31
eniries on any directory even
though there may be space left
on a disc. Any altempt 1o anler a
32nd file will be greeted with a
“directory full" message. To
access a program on the listing,
It must be spelled exactly as It
appears, although upper and
lower case may be ignored. You
can view the directory at any
time by issuing the command,
CAT ", Viewing the direclory
does not disturb the system
memory and you may return to
what you were doing prior to
calling up the directory.
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The AERCO DOS makes use of
many of the Sinclair keywords
which were included In the 75
2068 for future use, but which
were never implemented. In
order 1o use a blank disc, you
will first have to format it by
using the keyword FORMAL.
FORMALT is accessed on the T/S
2068 by entering extended
mode and then pressing symbol
shift — zero. (This same
procedure can be used fo
completely erase o disc as well),
This will record track and seclor
headers on your disc.
Depending on what has been
programmed into the EPROM
these can be the same or
different for each drive
connected. If there is data
already recorded on the disc
you are attempting to format,
you will receive the ful!nwln%
message: DISC A HAS DATAI OK
TO ERASE? YIN. If you choose any
key other than "Y" the format will
be cancelled. It you try to format
a disc which has the write
protect opening covered, you
will be told: DISC A WRITE
PROTECTED.

The CAT keyword (extended
mode — symbol shift/9) serves
double duty in this DOS, First it Is
used to list the directory of a
disc; CAT "™ will show the
directory of the lasl drive used.
To cnlulog a different drive (such
as drive "B" in this example) you
enter CAT “B:", and that drive
becomes the default drive. If you
replace the drive designation
with the file name, It serves the
same function as the LOAD
keyword. A drive designation
may also be placed in this
command if accessing assorled
drives is necessary. As in
cassefte loads and saves, a
program which is saved as an
auto-run program will execute
upon loading.

The equivalent DOS
command lo save a program is
MOVE (extended mode —
symbol shiftlé). A program can
be made to auto-run by placing
the line number after the
comma; MOVE “name, ext” 1. In
this example, execution would
start with line one of the
program when loaded using the
CAl command. Other
paramelers are necessary when
saving other types of files, which
we will examine in just a bit.

To remove a file from the
directory, you use the Sinclair
BASIC keyword, ERASE (extended
mode — symbol shift/7). This will
remove the file and increase the
memory available showing on
the directory. Files must be
saved with a three character
extension. The exlension you use
Is dependent on the type of file
you are saving.

[ARO is used fo save or load
memory into the Dock Bank,
starting at address B000H. This
area is governed by the

standard Timex rules (see the
new Timex technical manual
available from the Time Designs
Magazine Company; 29722 Hult
Road; Colton, OR 97017: USA.;
(503) (24-2658) for operating an
AROS (Application ROM
Orientated Software). The
difference is that you will be
Egﬁing it in RAM Instead of

.BAS is the slandard savelload
of a BASIC program along with
its data. By adding the number
of the line number o autostart
from, you have the equivalent of
SAVE progname LINE nn.

.BIN is used to savelload
binary machine code data. As
with the SAVE CODE command,
you need fo specity both a
siartln? address and the length
of the tile In order fo save the
file. No parameters are required
to reload in the same memory
location, but you can reload 1o
any other location by simply
specifying the address.

BUT would be used for an
assembly #anguuge prﬂﬂmm
written at 3410H (or D410H In
Spectrum mode). It Is the cold
boot! loader in CP/IM and other
non-BASIC environmenis.

SCR would be used fo
savel/load a screen. When the
screen is saved, it will
automatically include the
second display file If it is active.
Loading a lile with the SCR
extension will return the image
just as it appeared when saved.

VAR is an extension which
allows you to savelload all of the
BASIC variables. It does not
affect a program and can be
used to manipulate the
variables even without a
program present,

There are three exlensions
which have not yet been
implemented in the current
version. They are .CHR
(character data), .DAT (numeric
data) and .LRO (runs in the dock
bank starting at 0).

A program named BOOILBAS
will be autobooted by the FD-68
DOS. When powered up, the
system searches for a program
with that name, and If found will
automaltically load It. This
program can either be a BASIC
program, or @ BASIC program
which loads a machine code
program. The AERCO FD-68
system comes with a very clear
and complete 246 page
instruction manual, complete
with instructions, information
aboul disc systems in general
and many pages of diagrams
and schematics. Even those
highly critical of the state of
documentation should be
pleased with this guide.

Software

But the AERCO story does not
stop there. One of the lew regrels
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many TS owners have is the lack
of quality software in the
numbers available for other
machines It is almost
unimaginable for a US, Sinclair
owner 1o walk into his
neighborhood compuler store
and be able to buy software off
the shelf. Not only that, but
being able to select the "big
name" software about which you
have been reading in the
computer magazines? A fantasy?
Not any more thanks to AERCO.
Not long after the T/S 2068,
AERCO’ ads started announcing
the upcoming release of CPIM
for the new computer. Belore IBM
made ils appearance on the
personal computer scene, CP/IM
(Control Program for
Microcomputers) was fast on its
way to becoming the industry
standard. Many of the
computers which ap red at
that time had CP/M as their
operating system. Many classic
software packages, such as
Wordstar, were released In the
CP/M format and could run on
any CP/M computer. A great
deal of public domain software
was, and is, available in this
format.

But that was in 1984, and after
a while, when the 1S CPIM did
not appear it was all but
forgotten. But not by the folks at
AERCO. They were continuing
with the necessary licensing
negotiations as well as the
actual development ol the OS.
Finally, not long before the
Timex/Sinclair Compuleriest in
Cincinnati, RP/M (Resident
Program Module) was released.
It was given a showing at the
Compulerfest and was greeled
with great enthusiasm and
interest. RPIM s functionally
identical to CP/M version 2.2 and
software that will run under CPIM
2.2 will run under RP/M. Look for
an in depth look at RPIM soon
here in ZX Computing Monthly.

AERCO has been responsive
to the Timex/Sinclair user since
the day they first started
supporting the line, hllhnu?h
their products are well designed
and come with excellent
documentation, there is always
that stray question or problem
that pops up from time to time.
Help, in all forms, is only a
telephone call away. | often
hear complaints aboul lack of
responsiveness from many
companies clnimingi o support
the end user, but only a few
comggnlas elicit the positive
feedback | have always
received regarding Jerry and Till
Chamkis of AERCO. For more
information write to AERCO (Box
18093; Austin, TX 78760; US.A.;
(512) (454-5874). (British Spectrum
owners can contact AERCO as
well as they make their systems
Spectrum compatible as well).
I‘all them you heard about it

ere.

SINCLAIR IN AMERICA
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More tips for the

faithful old '81 from Ray
Elder.

Wirst things first, a quick
correction to last month's code.
Yours truly must have been
suffering from a surfeit of
Spectrumese as | wrole the
code. | put the NEWLINE
character as 13, that of the
ggeclrum ENTER, instead of the

81's 118. Of course this means
that it wouldn't work and, though
most of you I'm sure put it to
rights, some of our less
experienced readers may be
stuck. The remedy is simple.
Replace both codes OD in the
hex string (AS) with 76 and all
should be OK. Sorry!

To business

This month | am giving some
code to print out the characters
entered by last month's input
routine and then to develop an
all purpose text storage routine
that can be used with it.

A quick word for relative
beginners. You will need a line 1
REM . . .with as many dotfs as you
will have characters in all your
text, PLUS 30 for the machine
code and It is best not
attempted unless you have a
rudimentary grasp of machine
code programming at least. So
there!

But seriously, the code o print
a stored set of charactlers is
aqasy.

1. Load register pair HL with the
start address where the fext
resides.

2. PEEK it into register A.

3. Compare it with 118, the
newline character (1111).

4.1t it is 118 end and return from
the routine.

5. Print it at the next character

sition.

6. Increment the HL address by
one.

7. Go and do it all again by
jumping to step 2.

And the code is given in FIG

1 ready for loading into your

REM at whatever address you

wish. Replace the ** with the

hex address where you stored
the code input from last month's
routine.

P A
H B

As given it leaves the print
position at the space
immediately following the last
character printed. If you move
step 5 to between steps 2 and 3
then the print position will be
placed at the beginning of the
nﬂ?o"fgﬂ good. It's

r so . It's easy to
call it from BASIC by using PRINT
AT yx; first, but setting the x and
y position from machine code
needs a little program itself. One
such is as follows, all it does is
set register H fo the x or column

osition and L to the y pos or
ine number and store it in the
vars 16441,
E“MneTnan‘I'cs: mler| : LD
ne :
Or in HEX, Msmm
And then call FIG 1

Text storage

While this is fine for printing text
entered from our input routine it
can also be used o print longer
previously stored text for
instructions, messages, advenlure
games elc. and so | offer FIG 2
as a means of storing larger text
easily.

To use it decide where in your
REM you wish to store it and
enter that address at the start.
Several sefs of text can be stored
immediately after each other
and the start addresses are
given at each stage. Make
careful note of these addresses
for later use in loading the HL
registers when you wish to use
them.

There are many variations
which we could use, for instance

including the code
21000DOP7EFE76CBD72318F8 at
the start of each text item all
that would be required to print it
would be a simple CALL fo its
address, but this is merely a
suggestion for advanced users
o play with.

And m. L

Once again we come to the
end ol our ZXB1 section. | would
like to make my cuﬂnma? glaa
for roulines or even short ZX81
Frngrums or suggestions for
urther developments fo our REM
which you would like.

Bye

G I
H BN
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FIG 1.

1 REN ...ALL YOUR

10 LET

AS="21#4T7EFE76C8D72318F8

100 FOR I=17500 TO 17510

101 REX SET ABOVE ADDRESS TO
SUIT YOURSELF

110 POKE I,16#CODE A$+CODE AS%(2
)-476

120 LET A$=AS(3 TO )

130 NEXT I

FI1G 2.

10 DIM S$(500)

20 PRINT AT 21,0;"ADDRESS TO &
TORE TEXT"

30 INPUT A

40 LET k=1

50 CLS

60 PRINT AT 0,10;"TEXT ENTRY P
ROGRAN"

70 PRINT AT 21,0;“ENTER TEXT I
TEX "; ¥

80 INPUT Ts

90 PRINT AT 2,0;Ts

100 PRINT AT 20,0;"AT ADDRESS *
A

110 PRINT AT 21,0;"1S THIS CORR
ECT Y or IO"

120 INPUT As

130 IF AS{O"Y" THEN GOTO 50

140 FOR I=A TO A+LEN A%

150 POKE I,CODE TS$(I+1-A)

160 NEXT I

170 POKE 1,118

180 LET A=I+1

190 PRINT AT 21,0;"MORE TEXT EN
TRIES *

200 INPUT AS

210 IF A$="Y" THEN GOTO 50

220 STOP

l ‘ '
|
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SPECTRUM GAME REVIEW

A familiar adventure
tale given the icon
driver treatment by the
Edge.

B 1's the same old story,
handsome young prince born
first in line fo the throne and
doted over by his parents whilst
the scraggy younger brother
gets all jealous and twisted and
runs off with the magical
heirloom that gives the king his
powers and keeps everything
jolly in the kingdom.
That's the story behind the

new icon driven, animated

raophic adventure from The
dge, called Mindstone. The
Mindstone is the magical object
that has been stolen by the evil
prince Nemesar, and it is your
task in the game to take on the

role of Kyle (the crown prince)
and to lead him and his
followers across the
Shadowlands to confront
Nemesar and regain the
Mindsione.

Kyle's three followers are
Merel, Taina, and Quin, and like
Kyle they all have their own
Strength and Psyche scores
which determine how succesiul
they are likely to be in physical
or magical combat. Each of the
four characters can carry four
objects and a single spell, so
there is an element of
judgement involved in deciding
how to allocate the items that
you find on your journey.

Merel is physically strong but
psychically weak, whilst Taina is
the reverse. Quin and Kyle are
about average in both areas, so
obwiously you use Merel and
Taina as specialists in their
respective areas while Kyle and
Quin are really just back-up men
as far as combat is concerned
(though when their strength
scores are al their peak they are
both capable of knocking out
the odd woll or crocodile. And

knowing just when to use which
character is part of the skill of
the game, Merel and Taina
might be the specialists of the
team, but if you use them foo
often you'll drain their abilities
and lind yoursell lumbered just
when you need them mosl)

It's a bit fricky to describe
Mindstone as it incorporates
elements from games as diverse
as Shadowfire, Tir Na Nog, and
even a bit of Lords of Midnight,
but basically the game Is a
graphic adventure with some
animation, icons, and a lew
other bells and whistles added
on. Thot's not intended fo sound
foo derogatory, since the whole
thing Iis very well presented and
quite absorbing and doesn't
make any claims to be anything
other than a graphic adventure,
but perhaps | was expecting
mmelhln? as innovative as
Fairlight, The Edge’s last trip into
arcade adventuring.

The top third of the screen is
used o show a o?raphical
representation of the current
location, along with any other
characters, gateways elc that



you might have to deal with.
Your four characters are
generally shown standing at the
far left of this picture, but they
can be seen o walk across the
screen in response 1o your
commands as they alempt o
atlack or trade in some way with
other characters

The remainder of the screen
display contains icons of the :
four characters and a compass At SO A OB s . A, : A '
which you use to direct their L s ’ ' il ok it e i v
movements. The author, John
Pitcher, has allowed for both
icon control of the game or @
more conventional keyboard
conftrol.

If you choose icon control you
can steer a pointer around the C . e
screen using a joystick, and g, £
once you have chosen the d T
character you wish fo instruct f——1 % !‘ !
you can choose either an _LT Th n F:

AV P RTAYR (AVEZ PRV iR AN OV 28 PRPARE

Actions or Attack menu which
offer you a range of options for
combal, spell casting or lor
dealing with objects or other
characters. These include
obvious adveniure commands
such as Atack, Examine, and so
on, but also a number of others
including Trade, Buy, Medilate,
ond Dig. In icon mode you
choose the appropriate
command by moving the
flashing cursor around the
menu, bu! in keyboard mode
you have a system of single key
eniry (os in Lords of Midnight)
whereby each key cormesponds
lo a specific command,
Keyboard control means that
you've gol more to remember,
but icon control is a litle bit
liddly at times as you keep
swapping from character 1o
character and all the various
menus. But the control system
does work quite well, as the icon
system allows you to get started
quickly and without having to
memorise all the control keys,
then, as you become more
accustomed to the game, you
can speed up play by moving
onto keyboard control (but you
can only use one control system
in @ach game, you can't swap
from icons to keyboard Iin the
middie ol one).

As with all adventures it's vital
that you make a map as you go
along, although The Edge
thoughttully provide a rough
skelch map of the Shadowlands
on the cassefte inlay. | suppose
thatl because ol the animation |
was expecling more of an
arcade element in the game,
perhaps something like Enigma
Force or Fairlight, but as |
menlioned earlier Mindstone |s
really just a graphic adveniure
with souped-up icon driven
presentation, and once you freat
i1 as tha! both you and the
game Gie more likely 16 do
each other justice.

As with most adventures,
problem solving is a matter ol
gathering together the correct
objects in the right place,

Stonve

The ° i1
Soath

EXIUSs ;

though, as usual, there are
always more objects to carry
than you can use at any one
lime so you've got lo choose
which objects to take with you
and which ones to leave behind
for later use. When barlering for
items or deciding which
character to use in a fight there's
the added element of
judgement thal you've gol 1o use
and quite often the
consequences ol an action
won't become clear until much
igier in ihe gome

The memory taken up by the
lcon system means that
Mindslone Isn't as complex or as
rich in brain-bubbling puzzies as
a Level 9 game might be, but on

Lot o

the other hand the conitrol
system is very 'user friendly’ and
allows you to get into the game
quickly and without having 1o sit
there wondering which is the
right word 1o use all the time, 50
Mindstone Is well worth having @
look at whether you're an
adventure novice or a hardened
orc basher.

SPECTRUM GAME REVIEW



¥ ADVENTURE

Peter Sweasey reflects
on the torrent of Tolkien
based adventures and
gives a selection of
helpful hints fo
budding adventure
writers

*= < B have no use for adventures

Nasty disturbing uncomiortable
things! Make you late for dinner!
| can’t think what anybody sees
in them.” That immortal insult
was uttered by Bilbo Baggins in
JR.R. Tolkien's Hobbit. July
was Tolkein month, according fo
Melbourne House. Being
something of a cynic, when this

MINDPZS

was announced earlier in the
year, | dismissed the idea as a
particularly crass promotion
designed 1o sell yet more copies
of an old e.

In fact, July did turn out to be
Tolkien month, fo

surprise, and probably to the

mnhanlthaPR
people. Because before the

month was over, | received three
computer games based on the
exploits of creatures with
leathery-soled hairy feet who are
half our height, who live in holes
and encounter trolls, spiders,
wizards and dragons in @
reluctant quest for treasure. All
three are extremely good toa. |
was never a great fan of the
Tolkien — | en The Hobbit
when young but found the Rings
frilogy dull — so it's a pleasant
surprise to find three superior
games. Bilbo would have been

. @
horrified fo thing he was
responsible for such madness.

also have some budget
fitles, including a rerelease ol
The Hulk from US Gold. | haven't
ﬂhran ita review becouse

s basically o feeble adventure,
but | hope o see other Scolt
Spidemon, Claymouige Cas

iderman, Claymourge e
and other of his better titles
would be perfectly sulted to a
£2.99 1ag.

Finally, before the reviews
start, a second look at
Hunchback The Adventure. In my
review last month, | said | would
reserve full judgement until |
had at least reached part twa
Now, thanks to John Wiison, |
have completed the game, and
my verdict was quite correct! The
solution is as | suspected mostly

ing
tis

ﬂndln? objects and drop
them in the right places.
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likely to appeal most to
inexperienced adventurers, and
people who don't play often.
Although on a general scale my
rating stays the same, if you are
an occasional adventurer it is
ralsed to "Great”

Dungeon do’s and
don

What does an adventure
reviewer actually do? Unlike
arcade games, we cannot
comment on animation, sound
and basic categories like that —
s0 Is our job just opinion? No
wayl! | take inlo account a wide
range of points. | though! any
readers interested In writing a
game — and judging from my
post, there's an increasin
number of “amateur” authors —
might be interested in hearing
some thoughts from a reviewer.
After all, if you want fo sell a
game, elther myself or a
colleague in the reviewing world
will have to see It sconer or later,
for It to gain the necessary
publicity and (you hope)
acclaim). So why not cut out
what | will criticise before you
send It fo me?

The first point, and one of the
most important, is plot. IF YOU
CANT THINK OF AN ORIGINAL
PLOT, DON'T WRITE AN ADVENTURE.
Except maybe if you are a really
stunning writer, and even then
my reception could be cool. No
Elol is tofally original of course;

ut some ol your game should
be reasonably new. By plot, |
mean scenario above all. Please
don't set it in ouler space or a
cave network. . . I've seen it all
before and believe me, so have
munz’advanluren. However, if
you follow all the other rules |
outline, you might just gel away
with it.

Make the plot logical. Don't
do what one writer did recently,
and have a genius leave parls
of a secret code scrawled all
over the floor. Objects should be
in logical places, unless your
game is humourous. That area is
one of the hardest to succeed in
= humour is many things to
many people — and should not
be seen as an excuse for plot
shor! cuts.

Text should be atmospheric
and lively. Long text isn't
necessarily good text — it can
easily be wasted — but location
description should be at least
two or three lines long. Scott
Adams style is too brief. never
use his games as a standard as
they're very poor examples ol
adventure writing. As for
graphics; unfortunately if you
want commercial success,
they're almost essential, If you
put some in, take some time on
them, and make them split
screen. The full screen
“Niustrator” graphics are slow fo
draw, obtrusive and
unprolessional; so use GAC or

Patch (more on which later).
Quality is more important than
quantity — a few excellent pics
are beftter than many poor ones.

Vocabulary should be as
friendly as possible. Use plenty
of synomns. Get a friend to
playtest your game; often he will
think of word combinations you
hadn't, The adventure should not
be tesling the player's ability to

uess what the author was
thinking. EXAMINE is almost vital
these days. SEARCH is useful.
LOOK and the abbreviation L
should redescribe a location. If
you have other characters in
your game, a TALK or SAY
command greatly enhances
lay. If an object is mentioned

in the text, it should be
understood unless it is clearly
just description.

The game should allow the
player 1o do things that are not
necessary lor the completion of

a utility, redefine the system
messages otherwise the game
looks as if it has come off a
production line. Define a more
readable or suitable character
sel. Taoke care with spelling and
particularly punctuation (why do
so many writers know so little
about gpostrophes — make sure
you know the difference
between it's and its).

Play other games. Level 9 give
you something to aim at! If

u're using the Quill buy The

git by CRL to see how to use

it properly — a near perfect
“amateur” game. In my
experience keen adventurers are
often the best games writers:
they know what they dislike and
like about other gomes and aim
fo improve on them. If you
couldn't care less about
adventures, and just want to
write a money-spinning game,
give up now.

the game. Let him go uﬁ a
complete blind alley il he wants,
with messages to encourage
him. It adds to the fun and the
sense that the computer is doing
what the player wants, not vice
verca. For example, allow him to
EXAMINE everything. This means
many messages, but is worth it.
As a general rule, the response
"You can't" should appear
rarely. A reason why not, or what
irrelevant action happens if you
do, should instead be used.
Again, thorough play testing by
friends causes them fo try
actions which you hadn't though
?I, and can program a response
0.

If the utility you are using runs
out of room messages,
locations, flags or whatever —
split the game info more than
one part. If you use the Quill,
nowadays you must use Palch
with it: this allows split-screen

raphics and the ver useful

AMLOAD and RAMSAVE
commands, which ?raully add
to a game’s playability. Make
sure you use series C Quill — it's
less memory consuming and
more flexible.

Presentation is extremely
important. Use colour, but
nothing garish. If you are using
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Once your game is written,
marketing it yourself through
classified ads is unlikely lo bring
much response. Having a
software house publish it is a
beftter solution. Very few Quilled

ames are sold for full price, but
the budget market Is thriving.
From what |'ve seen of games by
Atlantis and Central Solutions,
their standard is not oo high, so
there's plenty of room for your
improvement.

he emphasis in this article

has been on commercial
success: the reason for this is
that, after all, my job is to
recommend o the public which
game to buy. Finally, the best of
luck with your adventure-writing
career — | hope fo give your
game a Monster Hit soon! Every
adventure sent to me is looked
al, but these days only good
products from small companies
gain printed reviews.

Foolnotes: “The Patch” Is
available for £5.99 from Gilsoft, 2
Park Crescent, South Glam. The
use of “him” for “the player” in
this article is purely for
convenience and does not
represent any prejudice against
women using computers!

ADVENTURE

o
Ldy}
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2 ADVENTURE

After last month's massive missive
on your mail, back o a more
manageable length. Where
better 1o start than with The
Hobbit? (coming out ol my ears
by now). Niclas Carlenius from
Norrkoping in Sweden is stuck In
the Goblins Dungeon, like so
many other brave adventurers
before him. To open the
trapdoor, you must BREAK it
several fimes. To escape, you
must wait for Thorin o appear,
then SAY TO THORN “"BREA
WINDOW?", tell him to “"CARRY
ME", then 1o "GO WEST". He also
asks how to reach "OUTSIDE
Goblin's gate” when he's found
the ring. You need to WEAR i,
and as it keeps falling off
(though the program doesn’t
immediately tell you), it's best 1o
try this command before eve
move. Go N, SE, W, N, D, §, W, E,
and OPEN DOOR.

Jon Wilde wanis o go 1o
Terrormolinos, from Wombwell in
Yorkshire. But he asks “How fo
pack all the clothes and
equipment, how to gel the
camera and to reach the loit”
The loft and camera can both

E L

be reached with the steps from
the garden, but LOCK them
belore use. Then CLIMB or
DESCEND STEPS. As for packing,
just take everything you feel Is
necessary, plus the suitcase,
when you board the taxi, and
the program will do the rest, You
cannotl take the shaving foam
and harpoon gun fogether;, you
only need the latter. Thanks to
Paul and Glenn Gibney for
sending a complete solution 1o
this game, which I've only
recently obtained. Old
correspondents from my days at
Home Computing Weekly, they
write “It's great to hear that
you've been replaced in a new
damp, dark dungeon with all
mod cons”. Ha! This is
unforfunately the same grofty
cell I've always been in (Argus
uan has one), and unless you
call the two year old straw
which lines the stone floor a
“mod con’, I'm afraid you're
mistaken on the last point. A
f:mlul shame, it (stop moaning or
‘Il send Leslie Crowther down —
Ed). No, unylhin? but that,
pleasel! Alright, | love it here. . .

P L 1N E

P. Ellaway wites about the
superb Fourth Protocol. He's
scored 98% in “The Nato
Documents” but cannot progress
to the next part without the other
2%. The question would be
impossible 1o answer If he hadn't
sent me a complete list ol what
he'd done. Turns out he was
giving the wrong answer fo
some ol Plumb's questions, which
are admittedly somewhat
ambiguous. These are the
responses you need:

Who is the traitor? — FAULKNER
What nationality is his contact?

— SWEDISH
What name is he using?—NILSON
What is his real name? —

STENBERIJ
What proof do you have? —

FINGERPRINTS
Where did it happen? — GAZA
How was the traitor recruited? —

FALSE FLAG

Then provided you have done
everything else, advance the
datle a lew days and a message
will appear. Burak Karsu writes
from Istanbul — yes, the one In
Turkey — with the question "How
can | pass part one”. This is




rather vague as | don't know
what you have done, but here
are some general hints. When
Bracton calls about Thorn, read
Bracton’s file, then put some
watchers on, When you learn
about his peculiar habits,
'‘phone medical security. Just
analyse the leaked papers, soon
Willis will be caught and you
can prosecute him. Keep a
large watch on Warburton,
Banister and JOhnston when you
receive information on them:;
also Faulkner, access PIZZA file
when you're told where he eats
And in answer fo Jason Gibson's
question, to find the telephone
numbers, ask for TELEPHONE file.

A couple ol people have
asked for help with Artic’s
ancient Planet Of Death. I'm not
sure why anyone bothers
Eﬂawng it when there Is so much

tter stuff around. Still, Douglas
Harter from Enola in America
keeps being killed by the green
man. You need to TAKE MAN,
DROP MAN (this moves him from
the mirror) then SHOOT MAN with
the laser gun. In case you
haven't found that, take the
floorboard from the house then
USE BOARD 1o cross ravine. Take
and wear the gloves from near
the man. To pass the force field,
FIRE GUN — AT FIELD twice, then
DANCE. That should answer the
queeries of Peler Davies of
Llancaster, who also asks how to
escape the prison cell: jus!
avoid it, you don't need 1o visit it
lo compleie the game.

Gerold Hotheinz writes from

Stuttgart in Germany (a real
jetsetter of a helpline this),
asking for the five answers fo the
uardians before Vran's Inner
emple. John Wilson supplies the
answers. Guardian 1: SAY 0,2,6,9.
‘gnare the second guardian.
ardian 3: SAY ANAGRAM.
Guardian 4: SAY G A. Guardian
5: SAY TLE.

Andrew Jone addresses me
as "SirMadam” — at least that'’s
better than what Bryan calls me
— and cannot ski in Valkyrie 17,
He has the skis; well you need to
wear them , and o take the ski
poles from oulside the hut
(they're illustrated but not
mentioned), and o have read
the book. This is found south
from the hotel room where you
found the sheels. When you
reach the bottom of the slope,
there will still be some blood,
though fortunately not yours.

Brian Coulthard asks some

uestions aboul Runestone.
These are the answers. Questor's
lake is found in the Deserted
Lands (see the map) of the north,
and is useful for rejuvenation
after battles. To enter Kordomir's
domain, follow these directions
Unless otherwise siated, you
should move in the same way
until blocked by mountains. From
Saromundor's hut, N, W, S, W, §,
then W unti lyou are able to
move north, N, W until you are
able to move north, N, E, N, E, N,
W, 5, W, N, In. The purpose of the
Runestone will become clear at
the end. But to destroy Kordomir,
you need to decode the

[/11/

messages on the manuscript
and ring; the latter object is vital
for success

Write to me
Whether you're baffled by The

Boggit, mystified by Mindshadow,

confounded by Colossal or
stumped by Spiderman, we can
help. Fill in the coupon and
send it to: Mindplay Helpline,
Deepest Dampest Darkest
Dungenna X Cnmpuhng‘.‘ No 1
Golden Square, London W1R 3AR

A few ground rules: if you're
writing from Britain, please
enclose a stamped, addressed
envelope for my personal reply.
It you are writing from abroad,
please lay out your address in a
way that | can c:nl:w on fo an
envelope, and will reach you. |
try to respond within two months
but | can take longer (on the
other hand, you might receive
an immediate reply). I'm nol oo
hot on arcventures these days
(Gargoyle games included).
Finally, please write the name of
the game(s) concerned on the
back of the envelope.

Next issue the new Level 9
blockbuster will almost cerainly
have reached me. And it's the
PCW show soon — before | next
write, though after you read this
- which could mean lots of
lovely new adventures 1o review.
Then again, considering last
year's show, it could mean
nothing of the sort. Find out in
the next enthralling episode ol

. Mindplay!

JOURNEY TO
THE CENTRE
OF EDDIE

SMITH'S HEAD

Playars
£1.99

comma

commands).

Eddie bumped his head on a

nuclear reaclor, has gone you cannot shool people {"“ wl"
bonkers and Is threatening 10 with and the coffee which ) J : n
blow the world up with a canno! be drunk. You die of .- ..!E
bomb hes developed. You dehydration despite passing ¥ JL,

mus! stop him by investigat-
ing the case and delusin
the device Unlortunciely the

Then there'’s the gun which

through rooms with taps in ,1
them: they cannol be used.
And 50 O ihe authod Ko

oy ,p""'

MINDPZAQ

After the possible exils, "1 con
also see:— A Flask, A Coat”
EXAMINE FLASK: "There's nowt
special about this” (is it
empty or full? What is in it?
There s “nowt special” about
virtually everything you
ancounier).

GET BOTTLE: "If's not here” (Yel
it's in the description)

GET TEST TUBE: "I can't (This
turns up alter 5o many

allowed for nothing excepl
the commands needed lo

solve the game: and those
s are hard 1o find
because the vocabulary is
fairly poor. There are some,
full screen graphics; some

elfective, others dull,

The whole thing feels so
lired; a wasle ol energy for
all concerned. Mot a stun-
ning debut for a new label.

‘]RIM

icther wondedul fille seams
Irrelevant; you don't even gel
noear his earloba. Al least not
in what I've seen, and |
haven't investigaled more
fully because this is not hot.

I'll show you why. The first
lecation:

“You are in your own
laboratory. Shelves are
slocked with bolles and test
fubes”, (One ol the more
detailed descriplions; usually
Ihey're only one senlence).

AN EVERYDAY
TALE OF A
SEEKER OF

GOLD

John Wilson
£4.99

The author of this game is
John Wilson, an extremely
accomplished adveniurer
who supplies many ol the
Helpline solutions. He's used
all his experience to creale
an excellent game. John s a
great Fergus McNeil fan, and
became so led up wailing
for The Boggi! that he wrole
his own version. This isnt 1o
say this Is a rip-off of thal

ma (it reached me some
time belore CRLs was re-
leased); it s much less de-
rivative of the original as
well.

AETOASOG il text-only and
Quilled, but nicely presented.
The text is quite lengthy, and
like in McNell games is not
really description but
humorous sialements. In
John's game the humour Is
much more gentle, with a
clever idea or senlence
causing a smile, as opposed
1o the complex sel-up of jokes
in The B it. This makes a
pleasant change.

You face numerous P P P
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problems on your way; seve-
ral confront you immediately,
and you are unsure which o
Iry 1o fackle firs), in the hope
that it will enable you o
solve the others. Mostly, the
puzzles are fun, though re-
quiring much thought. Vo-

cabulary is, with some excep-

tions, friendly; and the game
is pleasingly responsive 1o a
range ol commands
ETOASOG Is nol a classic
adveniure, but is the best I've
seen al the price = for two
pounds, exceplionally ?md
value Virlually a mus! for all
butl novice adventurers.
Conlaclt, John Wilson, 23
Spotland Tops, Culgate,
?ﬁl):‘hdale. Lancashire OL12

CLAWS OF
DESPAIR

Players
£1.99

More a cause of despair as |
turns oul: another less than
wonderful offering from Inter-
ceplor's new Players label. It
is somewhal betler than
JTICOESH, but still suffers from
similar llows

Your quest is 1o recover a
Stall of Saffrin, which will save
your land for reasons not
clulie made clear in the
slightly incoherent instruc-
tions. The game — whal I've
seen of it — Is sel in a middle
earth type civilisation, with
inns and a walled city, plus a
wizard and other magic

Description Is above
average, generally well wril-
fen. The full screen graphics
are mostly poor though, and
excruclatingly slow. This is
particularly noliceabla and
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frustrating, In a deserl maze,
where the same rather
dreadiul piclure Is drawn al
each of the many junctions;
and since you are killed fre-
guently, you have lo reload
olten, when the piclures are
drawn again.

Indeed, death lurks round
unfairly vidually every corner,
and usually there’s no turning
back, making play frustral-
ing, not challenging. EXAM-
IME is rarely responsive, and
there's an unnecessary pause
each lime you use I, The

s

bIRIM

ame Is Panamllv unfriendly.
e problems are fricky, bul
quile original and fun,

The packaging is well de-
siﬁ;nad but otherwise I'm fo-
tally unimpressed by Players
A much better Idea would be
to re-release some old Inter-
ceplor games like Heroes Of
Karn: they're belter adven-
tures, Ideally suited to a
budget price and have de-
leclable graphics Players Is
not budget adveniuring ot ils

best: buy Seabase Delig or
AETOASOG Inslead.

INCREDIBLE
HULK

Americana
£2.99

A re-release of the first
Quesiprobe game, courtesy
of US Gold's budget arm. You
play Bruce Banner and his
monstrous alter ego, and, in
the author'’s ever-realistic
style, must collect some
gems

This was the first Scolt
Adams game | played and |
was bitterly disappointed.
The major fault is an intrinsic-
ally poor design. It relies on
dirty tricks like having three
differen! domes but identi-
cally external descriptions of
each, and random distances
between them (an astound-
ingly dum idea). Nearly hall
the gems can be found by
entering three simple com-
mands in various places.

The usual Adams llaws are
here, like dodgy vocabulary
and very sparse descripfion
(complete with “TM" after
some words). Add to this poor
quality programming (thank-
fully it improved with laler
games). Among the ways this

OUvchl
I"m
The
Mow !

<HIT ENTER?>
'

IncCredible Hul F._

manilests itsell are the sloppy
presentation of messages,
and a peculior parser bug
which means some com-
mands must be entered
twice belore they're
understood.

The graphics were stun-
ning when this tirst come out;
now some look scrappy, but
most are still rather good.
Shame they black out every
fime you enter a command.

There are a few good
points. Sometimes when you
type EXAMINE you are shown
a close-up piclure, a clever
ideq; and the pics illusirate
actions as well as locations.
The instructions are impres-
sively lengthy for a cheapie.
And a few of the puzzles are
fun, if you can tolerate all the
laults which make them
harder.

Perhaps worth looking at if
you're an Adams or a graph-
ics fan, and cerfainly beler
at £3 than full price ... bul
still pretty nafl.
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THE HOBBIT

Melbourmne House
£9.95

When The Hobbil first came
out, | was not as amazed as
all the reviewers of the time,
in fact | disliked the game. |
was unimpressed by the "in-
dependent” characters (all
thal “Thorin sits down and
sings about gold” rubbish);
and | objected to some of
the helty £14.95 (which
seamed vastly expensive
when Gnr&pored with an
average ol £5 per casselle al
the time) paying for a book
which |, like many olher
people, already owned,
Since then | have become
an adventure reviewer and
know what makes a good
game. The ridiculous hype
has died down and | can
appreciate the program’s
good points, which are
nUMEerous

Furthermore, | can review
it honestly without being in
awe. That said, It is deser-
vedly a classic — and the
guma responsible for infro-

ucing so0 many people 1o
the wonderful world of
adveniures

The program has aged
remarkably well; its speed
and presantation still
compare favourable with
anything on the markel, as
does the friendly vocabulary
and the responsive, helplul
replies. the graphics are
variable; some dufi, some slill

od, but none really poor.

hey tend to improve the
further you progress.

The location descriptions
are far brieler than |
remembered, perhaps 100
short by loday's slandards.
However, with all the mes-
sages and characlers wan-
dering around, there remains
a reasonable amount to be
read.

The game has some lovely
— and now classic — puzzles

You haven't lived until you've
escaped the Goblin's dun-

eon! Another admirabale
eature thatl Is rare even
loday is thal many problems
can be solved in a variety of
ways, as can the game lisell;
gaining the ftreasure is by no
meaans the sole lask. This
helps add realism fo the
computer controlled world
and | begin lo see whal
everyone was raving aboul,
Character interaction is a
vital part of the game, and
well handled, though not so
mind-bc?g!lng these days
Whal did happen, by the
way, lo the other twelve
dwarves?

In many respects | preler
this 1o the lirst Lord Of The
Rings game. The Hobbit has
nothing like the same com-
plexity, but is much more
enjoyable fo play, and | feel
caplures the almosphere ol
Ihe book better (no photo-
?ruphs or heavy metal herel).

hen again, The Hobbll is a
far less complicated story.

The only real problem Is
the price. | would have
thought past sales would
have pald for The Hobbit's
development many limes
over by now; yel al £10 there's
virtually nothing more
expensive. Considering the
book is no longer included,
its price has hardly changed.
I'm sure some shops have
been selling The Hobbit off as
old stock for much less, and
al a mid-budgel price ol £5,
or as one of Elite’s “Classics’,
this would be a monster hil,
As it slands, | would say it's
still worth playing, bul make
your own judgment as to
whether it Is the best use for
your adventuring budget.
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THE BOGGIT

CRL
£7.95

No matler whal the publicity
says, The git is a direct
spool of Melbourne House’s
ame as much as Tolklen's
ook. Or Is It a rip-off? It's a
thin line between the two
which author Fergus McNell
doesnt always walk success-

stood
{ 1Lkke
round
window was set
watdl.
south,
toillet.

wooden

shoco l ates e
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surroundinas teo

i1n bis
Natt . T B

green doo

was the

chest

{eded
wing
Pie

Ll 2y

fully, cerlain problems being
identical. That said, The
Boggll Is one of the best
adventures |I've reviewed this
yedar,
The sheer dafiness ol the
humaour i§ what aoppaaiad 1o
many people about McNell's
revious mainstream releqses
ike Bored Of The Rings, and
devoleas will be pleased 1o
know the same zaniness
occurs hera Al the stan
Bimbo Faggins has secured
himsell in his hole, deter-

comfortable
e east

 and a

hirab 1nto

ound

with a
B inbe and

ces.

mined o avold any ol those
increasingly popular adven-
tures Belore long, meddling
old Grandall crashes through
a window, deposils o mes-
sage with a sell destruction
box ol chocoiaias and swiftly
axits, all to the tune of the
Milk Tray ads When you
eventually leave your home
you are battered by Thormy
and a bunch ol dwarves inlo
participating in Grandall's
pacullar version of “The Price
Is Right".

Soon the dwarves sing o
charming song about how
they're taking you (who they
call “lardball” and “cement
head™) along on their mission
(which | hardly need delall)
so the dragon will eat you in-
siead of them. Later you'll en-
counter the hiihl!.r dubious
Smelrond, the River Anadin
("great torrents of soluble
E:Hn relief roared quietly

"), and my personal lavour-
Ites, the splders who bob
around "most convincingly”
on elastic bands Perhaps un-

surprisingly, lavatlories also
leature strongly. The humour
Isn't 1o everyone's laste — |

didn't find I hilarious — but
there should be something o
make most people smile

Vocabulary |s mostly
friendly, with the exception ol
the word CLIMB which is
often used Instead ol ENTER,
ag., CLIMB INTO CHEST. The
ever useful RAM SAVEILOAD
option Is included.

The split screen graphics
are all extremely clive;
with the exception of Adven-
ture Infernational’s, I'd say
they're the best |'ve seen.
Many of them are close
coples ol Melbourne House's,
and somehow manage o be
both uncannily accurate and
an Improvement on the
original.

There's more text than In
the original too, with quilte
leng, usually witty, location
descriptions, verbose mes-
sQ Some events are de-
scribed by several pages of
text. The game is nol always
as responsive as | would
have liked, but EXAMINE Is
usually productive and you're
allowed 1o do plenty of irrale-
vant aclions Anolther nice
feature is the characters who
wander round in convine:
ingly Inda‘:cndanr style;
there's a clever TALK routine
loa And yes Thorny does sit
down and sing about gold —
though his song is somewhat
cruder in this game

There's lots to see bul not
that much to do In the way
ol actual problems Thera's
one real sltumper closa 1o the
starl, otherwise it's fairly
loglcal. You must pay close
aottention to everything you're
fold though.

This game has virtually all
the features | expect from an
adventure, and shows how
powerlul The Qulll utilities
can be Because there's so
much, the game is in three

rts; you can move freely

n them reloading
SAVED poasitions. A little incon-
venlent but far batler than
having less game.

There are a few bugs and
the game Is no masterplece,
bul despite its faults The

git Is an extremely enjoy-
Fb e and prolessional adven-
ure.
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INTERCONTINENTAL i
bkttt | SINCLAIR REPAIRS SPECTRUM REPAIRS e
Spectrum/Plus £19.95 For home and pecsonsl compater repain
50 C 0 I!;}idﬂﬁ!ft-:l?dmc PAP SPECTRUMIPLUS £12.00 Spectrum Keyboard o Slﬂl{‘lil'!' [ '.i‘;ﬂ:tll\:ll pevrwice!
KEYBOARD 850 Faulls......... von £12.00 & 11::..:-.:“..:.:;-’ 1:1“.:-. a
Send your cassetle maslerc.w.o INTERFACE/MICRODRIVE  £17.00 mch Aesel Sw. litted with repair£3.00 o E T SO R
= Upgrade 16K to 48K . ... £25.00 o Free sstimates
: EQUHDE G000 Adl prices are lully inclusive of php and Intariace 1 .......... .. £17.50 & Upgrades. Membeanes and DS LY
e Ths e Qo VAT, Send Cheque with computer only Spectrum + Dusicover ....£1.95 * 3 N wanahty 00 work 08
(DABAE) 5900 unbess  power -,.,cw;:::p sutpeciod Callers GLF?::!;::?:E;U.&FS hm.“; P;-_g“ Alne BAC CHN ORIC and PERIPHERALS
Send Unit & Cheque/PO o 45 Deerdykes View

Unit F2A & F3 Cleveland T526 9ON, Scotland
UTILITIES Avonside Entarprise Pk Tel: (0424) 213199 Tel: Cumbstnauld (02367) 37110
#“ Ovorseas please add £3 50 pAp Trade, schools and club discoun] given
KER ”
iy Malksham. Wil
A progiam lof the DIY parson 1o caltulats I*' IM?E! Tﬂml? WOODMOUSE ELECTRICIAL

it gty s of malenak bor amall brachwioih A
ConCrelEng propects
* ILLUES TRA THONS OF BONDING *
EOUNDATIONS * BRICEWDRE CALCL
LATOR * MORTAR MIXES " POUNTING *
DECORATIVE FINISHES
FOR THE 48X SPECTRUL €0 inc plp
Sand chogud 10
KONNAETE SOFTWARE
& Willowcour! Ave, Kenion Harrow, Midds

SOFTWARE

ZXB1/16K | CHING. Draws lirst
threg heragrams, pnnls resuils
Chegque £299 Enc Hosenbaum
PO Box 2155 Jenkintown Pa
19046 USA. Posipaid. Source
Listing

QL/SPECTRUM UTILITIES!
Wide range ol business/prachcal
programs available. SAE/IRC for
details (slate Micro), S.0D. Micro-
gysterns (ZX) PO Box 24, Hilchin
Hens

TAKE A
STEPIN
THE RIGHT
DIRECTION

I.T. WESTERN ELECTRONICS

™ 01 - 437 0699

) Send your requirements to:
- DUNCAN NEILSON

ASP Ltd., 1 Golden Square,
London W1

REPAIRS

PEAK, ELECTHONICS
222 York Road, Ha

SPECTRUM REPAIRS

We expertly repair Spectrums
for £17 inclusive of parts and
labour and return postage

Spectrums upgraded 10 48K lor
£34 inc. PAP. Al kevboard
faults cost only €12
RA. A. Elecironics,
133 London Road South,
Loweslolt, Sulfolk.
Tek (0502) 66289.

SPECTRUM REPAIRS

£14.95 inclusive of labour parts and m
Faal, reliable sarvice by qualilied engs.,
avorago ropair 24hre 1 months guasrsn-
ten. For help or advice ring
H. §. Compuler Services, Uinlt 2,
The Orchard, Warlon, Preston,
Lancashire PR4 1BE Tel: (0TTZ) GI2608.

BINCLAIR SEAYICE CENTRE
* Fully Guaranissd Fast Repair Service
o Appron. 2dhre Torneround
& 015 v codl of send machiss with €1 95
ireturn php) for free estimats
* Pergonal callers weloome

CQUANTUM
D CITY ARCADE. COVENTRY CV1 JHX
Tol: (0203) 24832

SINCLAIR
COMPUTER REPAIRS

Al machines despatched withen 77
howurs ol receipt
Spectrum £17.00 ZX-81 £12.50
Spectrum 16 10 48K upgiade [25.00
linc. parts, VAT and return postage)
For & fast and roliable service, send
maching, briol descnipton of laull and
chague of postal order 1o the exports
Capital Computer Services,
Unilt K2, Cardit! Waorks , Lewls Ad,
East Moors, Cardili CF1 5EG.
Tel: (0222) 451801

ROGH oM ITHLIT #
COMIMOSITE VIR 7
GHREEX SCREEN ?

1Tl ANALOMLI
COMP SYN(

CONFUSING ISN'T IT?

Talk of the probiem sohvers W have the gxpenence and expertise
o advise on all aspects of compuier duplay problems. og
+ RGE OUTPUT MODULE for Spectrum 16 or 48K Much

scciaimed — gives mondor qualdy pctures — nd dol crawd

* NEW + BRIGHT BOX — Allows full use of the bright facility on

—

Wealliekd Indusirisl Ares,
Cumbernaid GEB THN

SERVICES.
2 Station Y, Woodhoune
Shallisdd 513 7OL

Sinclaw/ Spoctoum repars from £19.95
{return pAp inclusiva)

* Only gonuing Senclair parts used

* uechk 480 lurn aFownd

* Fas! rehablo servico

Y 3 mohlh guaranlés on wiik Jone

* Al callgrs welcome 3-5 3D Monday (o
Saturday

Tel: (0742) 685310,

SPECTRUM RESET SWITCH -
Prevenis damage to your
compuler when powar plug pulled
in and cul Only £3.49 inclusive
Chegue or P.O. to Ceniral Elect-
ronics, St Andrews SI, Greenock
PA1S THG. Olher accessones
Write lor free list

STARCRASH. More than just an
adventure. “The text really is
some of the bast yel sean on the
Spectrum”. Mindplay Seplem-
ber 86. “"Mandatory flare for
Spectrum owners”. Tony Bridge
(PCW) June 19th. £4.95inc. P&P
from: Starcrash Soltware
Systems. 1 Walsingham Avenue,
anchester M20 BWA

PHONE NOW ON
01-437-0626 FOR
ADVERTISING
DETAILS.

PHONE DUNCAN
NEILSON ON 01-437
0699 FOR ADVERTISING

analogue input mondors and moalor-TVs 1o produce lull colour
BHIGHT ? patenie. Only for Spactrum 128 2998
At PAP [ (L), 2 (FET), £4 [Ofera)

" Send AL o o Frow Montor Fact Sheet
ud@l Elecl ronics 0 ETRMLINE CLOERI BeCCEpRIT EBLl. [ES0X W 5T ek O0-504 M40

WARNING NOTICE

Advertisements placed in this magazine are to be in strict compliance with our standard conditions (copies of which
conditions are available on request) and on the clear understanding that the advertiser warrants thal his
advertisement(s) does not infringe any copyright or condition of sale of any interested parly in the adverlised
product

Further, the advertiser indemnifies the proprietors of this magazine in respect of costs, damages, or any other claims
brought against them as a result of legal action arising from the publication of the advertisement

Any breach ol these terms or the said conditions may result in prosecution of the advertiser by the proprietors
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Trained to kill, you must penetrate the defenses of
Abraxas, destroy the terrorist HQ. and glide to safety.

In case of difficulty, Glider Rider ~, i [ - Quicksilva Ltd., Victory House,
can be obtained from Quicksilva r -, | -'_I.f _J’/ __'.T '._' _'Ir 4 F- ' Lejcester Place
Lid., Units | and 2, Conlon ' I & "-’ § 14 ¥ '
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London WCZH 7NB.
Tel: 01-439 0666

Developments, Watery Lane,
Darwen, Lancs BRC3 2ET
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Ocean Software Limited
6 Central Street Manchester M2 SNS.

Telephone: 061 832 6633 Telex: 669977




