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HERE are dozens of quality printers from which to choose. With 
quality price tags of around £250. 
The Brother M-1009, however, breaks all the rules. 

Stays defiantly below the £200 barrier. 
Though it has far more than its fair share of features, it maintains 

the extraordinarily low price of £199.95. 
Travels at a steady hiity. 

In the speed stakes, the M-1009 is certainly no slouch, being 
fully capable of up to 50 characters per second. 

Providing bi-directional and logic seeking printing for normal 
characters and uni-directional printing for super and sub script 

and graphics. 
Prints on any paper. 

Being an impact printer, the M-1009 will print on virtually 
any paper, including letter headings, invoices and standard office 
stationery. 

It will even print two copies together with your original. 
A superb character recommendation. 

In its price range, the M-1009 has a great deal more character 
than many printers. 

96 no less, plus international type and graphic characters. 
Reliability comes as standard. 

Built to the same exacting standards as Brother's elite office 

printers, the Brother M-1009 already has faultless credentials for 
reliability. 

Its 9 x 9 dot matrix head, for example, has an astonishing 20 
million character service life. 

One printer that doesn’t block out the light. 
Many home computers tend to be a little on the large side. 
In contrast, the compact M-1009, at only 7 cm high, keeps a 

discreet profile. 
Well designed, reliable — and conscientious. 
The Brother M-1009. 

\A : 

The future at your fingertips. 
DEPT P, BROTHER OFFICE EQUIPMENT DIVISION, JONES + BROTHER, SHEPLEY STREET, 

GUIDE BRIDGE, AUDENSHAW, MANCHESTER M34 5JD. 
TEL: 061-330 6531 (10 LINES) 061-330 O111 (6 LINES) 061-330 3036 (4 LINES) TELEX: 669092 

BROTHER INDUSTRIES LIMITED, NAGOYA, JAPAN. 
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November days are notoriously cold, damp and miserable. What you need is 
something to lift the spirits and inject colour and life, and this issue of PCT 
goes a long way to doing just that! 

Our special graphics supplement this month is in glorious full 
technicolour. A splurge of cheeriness to brighten up the month. 

It contains an article based on three London Design Studios, who have 
had the foresight to see the artistic potential of the computer. The kind of 
graphics which are used to produce spectacular effects in films such as Star 
Wars and Electronic Dreams can now be transferred onto the printed page. 

So computers have an exciting and fascinating role to play in the design 
field, whether in advertising or publishing, not to mention film, video and 
television work. 

In association with this article, there is a very worthwhile competition. 
The actual identification sequence was produced by one of the featured 
design studios, |.M.A.G.I.N.E. They have done wonderful things with five 
black and white prints of computers. | won't labour the subject, see for 
yourselves by turning to the competition page, and get your thinking caps 
on to win yourself an Atari 600 XL computer. 

If you're thinking of buying a computer and have got £500 to spare, you 
will be interested in our computer review this month which is of the Tatung 
Einstein. A little expensive, but it has so many interesting features that it is 
worth a look. 

What does A.!. mean to you? A scientific approach to pig breeding, or a 
branch of computer science? All is revealed in our very readable article in 
this issue. It is at the forefront of the government's thrust for new 
technology, so don’t be left behind, read up on this fascinating subject now. 

Also in this issue, lots of stunning games and utilities for a variety of 
computers and remember, all the programs contain detailed documentation 
and hints on conversion, so practice your programming and see if you can 
get them to run on your computer. 



=e @ eqedal eeaqecqe¢ed@& @e@gd@g@dgdGq@e@e@dqeg@pMe@d@aeqg=~Geqeaqaq@@q@qep«@e« «a «a 

ST ROGGPEVP EPL Gtitetirtrtitibtitirttitttitt tt €i 
ee» @giaeeqgd@qeaqgaqeaqgiqaqguaaeiqgqgaqg@Quqgiqgq@g@Qnpa@apa@@@@/!da@pe@e«adb@npg@e«a@)«a«an ap 

(#b@be0000000008000080080080800800800808008080 8 O MB 
gaeereg@meaeigdaasgegeqage&»@g@geegiip @aqaagaapPps@ee@gap 7 qag@ageqapg@ Gs Gp aD 

(epee eve eee ett 00beee ebb bbb bb 8 
eoaeenepee@geagaqaqeienqaagesegapegdiaqagiqgiaqgqeeq@gea@gdDe@epeeqgqge@g@a@w@ad@beamD@betd @= 4p Gs aD 

CUCo EC BET TL CCC Ct ttt kt )t)k keke bb ek dk bb ab) ea ee tt 
apa GD Ga ov. peereegeaae.@gageiegeeeqagi@Qpeg@gq@qg@de aeeqgaqgaqegdgadae@agapDpDeagd qeqgq@@ ap Gm Gp 

NGW6 ok oe. See ree hg aa gaa 
An update on the world of computing, hardware and 
software. 

PRG ONE ca laa Sa ee eee ee 
A look at what will appear in the future issue of PCT. 

StOG OAT E oii Giiian Abas eek sk a ee a a 
Play at being a city gent with lots of other people’s 
money to spend on shares. A game of strategic plan- 
ning which will tax your brain. 

Graphic Animation. os i606 tek aT ce eS 
Vital information for owners of BBC and Electron 
machines. 

Artificial Intelligence...................20 
The day may not be far away when computers can 
actually use their own logic to make decisions about 
a situation. This article explains the current state of 
research in this fascinating area. 

Ambridge Antics: 2.2 es ne iw re ee 
Even if you're not a fan of ‘The Archers’, you will 
find this program good fun. 

WOSTOGO . <eok oe woe eae ee ey ee eee 
A focus on monitors, mono and colour. 
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cam casorrunne Wrenn 
NN gay ay Gh a cals pwn geecaeims ae» Machine: Code. 64. 3c). cn ere ee 
Write your own script for the next blockbusting sien The final part of this beginners’ guide to machine 
Play at beating Apollo in this prize fight. language. 

ee sg aS te ey ss a ecm BO Ge oe ses ose i ee 
A collection of short utility programs for a variety of An excellently written and very useful program for 
machines. you to type in. 

UN i ee eg st ee ee AO ROM: Carousel...) oka se ee ee ee 
The pages where your problems are solved and opi- A round up of test reports on a variety of firmware 
nions aired. packages for the BBC Micro. Some will also be of in- 

terest to Electron owners. 

Computers in Design............... i aed 
Read about the multi-thousand pound art computers Space Mines... .... 2.2... eee eee eees . 81 
employed in design studios and win some fabulous An intergalactic minefield is just one of your pro- 
prizes by identifying the computers in our ‘artistic’ blems in this quick reflex game. 
line up. 

eR TT sy es ks nw op OO Get into HIRES gear on your micro and paint in lots of 
Tatung’s PR claim the Einstein is ‘genius at work’. It colours! 
has relatively interesting features which are outlined 
in this test report. 

Setrware Selection... 2... 1.0 ee e OG 
Ratings and comments from our experienced review 
panel. 

VWinv-e Dream Holiday... ... 26 6st ee 59 
Spend up to £2500 on a wonderful holiday and 
other fabulous prizes in an exciting ASP competition. 

Pet MIO. ks 2p -wies e a ASS a we 64 
Read how not to be duped when buying through mail 
order. 

come ee 



COMMODORE BUY QL BEATER 

New computer companies which proclaim to have 
produced the latest and greatest machine are quite 
common. One such machine was quietly shown at 
a sneak preview in America and none of the British 
press seemed to notice! 

Commodore were very impressed and have 
bought the company. The name of this wonder 
machine is the Amiga Lorraine and it sounds a 
world beater. The central processor is a Motorola 
68000, it has super high resolution graphics of 
640 by 200, a built in modem, eight sprites, each 
using up to 16 colours, 4096 colours, a single 
320K disk drive with provision for a second 
external drive, speech synthesis and 80 column 
text, all wrapped up with 128K RAM as standard, 
expandable to many Megabytes. Amiga’s intention 
was to launch the machine in the States in time for 
Christmas at $1500 but what Commodore will do 
about this has not been decided. This new 
machine sounds very exciting but all we can do Is 
wait, cheque book at the ready! 

TOP AMERICAN GAMES 
SOFTWARE FOR U.K. 
Centre Soft and Ocean have combined forces to 
bring top-selling American Software to the U.K. at 
a third of its usual price. The company which they » 
have formed is called ‘U.S.Gold’ and not only will 
it distribute the software, but will manufacture it 
over here. 

American software has previously been outside - 
the pockets of British games players, but because 
U.S.Gold are producing the games in this country, 
they get around the problems and expense of 
importation. | 

The directors of the company had a hard time 
persuading the Americans to part with their _ 
publishing rights to the programs but the high 
sales of the Commodore 64 machine over here, 
provided a vital lever in their successful 
negotiations. They have also reached an agreement 
to program the American Commodore titles for 
Britain’s other popular home computer, the Sinclair 
Spectrum and there are plans for Amstrad and 
MSX products.in the future. : 

If all goes to plan the best of American 
software will be launched on the British public 
before Christmas, costing around £10. 
But U.S.Gold are not alone in this venture. 
Statesoft is also producing American software 
under licence from leading U.S. sources. All their 
games are for the CBM64 and cost £8.95 on tape 
£10.95 on disk. Award winning American titles 
such as Astro Chase and Flip Flop will head the 
releases. , 



division has announced 
drastic price reductions 

own £60 to £99.99, its 
big brother, the 800XL, 
will be on sale at 
199.99. The new 

pricing structure 
epresents the new-look 
Atari's competetive and 
ggressive stance in the 

U.K. 

Club Contacts 

The following clubs have 
made some changes to 

get together on the ist 
and 3rd Monday in each 
month from 7.30 p.m. at 
the Star Club in Bedford. 
Further details can be ob- 
tained from Mrs J Thomp- 
son, 2 Sandon Close, 
Sandy, Beds, SG19 1QT 
or telephone Sandy 
82365. 
Gravesend Computer 
Club now meets at The 
Council Tenants Club, 
Whitehill Lane, Grave- 
send, Kent every Thurs- 
day evening at 7.00 p.m. 
Contact Steve Janday c/o 
58 Apsledene, Hever 
Farm Estate, Singlewell, 
Gravesend, Kent, DA12 
Sek. 
Blackburn Computer Club 
is a non-machine specific 
group which meets on 
alternate Monday even- 
ings at 7.30 p.m. at the 
Fernhurst Hotel, Bolton 
Road, Ewood. For further 
details contact John 

a woepneeepgq@@ea@gdqgmaqg@da«gmdaq@geq@eqemeqeqeeqgdg @@q@## @ @& @ @& @& @ a a = «¢ 

Schofield on (0254) 
60033 during office 
hours. 
The FORTH interest 
group meets on the first 
Thursday in each month 
in Room 307 of the 
Polytechnic of the South 
Bank at 7p.m. The 
secretary is Douglas 
Neale who can be 
contacted at 58 
Woodland Way, Morden, 
Surrey. 

The group now has 
over 700 members and 

pac MODEL 
pigk SOFTWAR 

proposes to organise 
local chapters in some 
regional centres. 

APOLOGIES 

We have received several 
agitated calls from 
readers having problems 
with Son et Lumiere from 
the September issue of 
PCT. This program will 
only work on the 16K 
Atari and not on micros 
with larger memories. 



COULD THIS BE YOUR 
PROG RAM? 

CHA R 

TOPPER 

Is your program good enough to fill Answer yes to any of these questions 
this spot? and we would like to hear from you. 

Will your game be the next No. | hit? Send your program on tape together 
Are you looking for worldwide with full instructions for fast evaluation. Be 

marketing and top royalties? sure to include computer type, memory, 
Are you writing for leading computers peripherals used and your name, address 

such as Spectrum, CMB-64, Vic 20, ZX81, and telephone number. 
Amstrad, BBC etc? 

R&R Software Ltd. 5 Russell Street Gloucester GLl INE 

Tel (0452) 502819 



By this time next month 
your thoughts will be turn- 
ing to Christmas and what 
presents you will be giv- 
ing, or better still, hoping 
to receive. With this in 
mind the December issue 
of PCT will be bursting 
with news and reviews of 
computer products to give 
you some ideas. 

The most expensive 
item on most peoples’ list 
will be a computer. Either 
your first or an upgrade. 
We have just the article to 
help you decide which 
micro, from the many on 
offer, will suit your re- 
quirements (and pocket) 
best. In addition to this 
there will be an extended 
Micro Factfile which will 
give a summary of our 
previously published ben- 
chtests on each of the 
micros. All the informa- 
tion you require will be 
there so make sure of your 
December issue. 

Ideas for other 
presents might be a ver- 

satile printer or modem to 
make your system more 
complete and exciting, or 
at the other end of the 
price scale, a joystick. The 
December issue will be 
packed with reviews of all 
of these products. 

Cheaper still are com- 
puter software and books 
to aid you in your quest 
for better programming 

and understanding of your 
system. In the December 
issue, there will be extra 
pages of software 
reviews and also lots of 
book reviews. 

Of general interest to 
all readers will be a 
feature on the Lotus in-car 
computer. Lotus cars 
have a world reputation 
for speed and _ incom- 

road _ handling. 
Their latest development 
is a computer fitted into 
the engine which actually 
works out the compensa- 

parable 

tion required on the 
suspension to stop ‘roll- 
ing’ on cornering at speea 
or braking hard. Read how 
it works in the December 
issue. 

The Artificial In- 
telligence article in this 
issue explains all about 
the subject and just in 
case you feel it’s too 
academic for you, the 
follow on article in the 
December issue, shows 
you how it is relevant to 
computer games. 

There will be all the 
usual games and utilities 
for a range of micros and 
programming pointers for 
BBC, VIC-20 and Oric 
owners. So, place an 
order for your December 
issue today or you may 
find you miss out on a 
great deal! 
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Due to the character +2500, and NOT ‘% etc. 
set of the printer used to 
obtain the listing, the 
apostrophe (‘) in certain 
lines should be read as 
‘£’. Thus, line 240 should 
read: 

However, this rule only 
applies where_- the 
apostrophe is followed by 
the % symbol. Therefore, 
line 1250, for example, 
should be typed in as it Is 

Price of coal 

shares 
Price of steel 

shares 

price variable 
followed by H 
represents the 
number of each 
share held e.g. 
CH% is the 
number of coal 
shares held. 
How much 
money player has 
Number of shares 
bought or sold 

Price of car 
shares 
Price of airline 
shares 
Price of computer £% 
shares 
Decides if share N% 
tradings are 
suspended. The 

f % = RND(2500) _ listed. 

Effect 
40 Moves T.V. display down one line 
50 Disables the ESCape key 
60-160 Define the function keys 

Set up the variables 
Set up a string array. Line 310 stops 
the cursor flashing 
Set up the screen mode, display the 
menu and ask for one of three op- 
tions 
PROCview displays the share prices, 
checks if the shares are bankrupt 
and if they are, resets the value of 
the shares and take all the holdings 
in that share of equal zero (i.e. 
AH% =0) 
PROCgain — decides whether a 
share goes up or down 
PROCdisas — randomly decides on 
events which will cause price fluc- 
tuation 
PROCtrade — displays prices and 

. : _ also tells the player how many of 

os _ > (27 each share are owned 
, : : ‘ 1640-2330 PROCC/PROCA/PROCS/PROCV — 

these ask whether player wishes to 
buy or sell and how many shares in- 
volved. They also re-adjust the value 
of £ % and how many shares held 
PROCbank — this shows player how 
many shares held and balance of ac- 
count 

The program should now run but omit CHR$ 
control codes at the start of some lines. Some Oric 
micros have a Teletext (MODE7) display and if the 
control codes are the same as for the BBC leave 
them in. You may also have to alter the random 
number generator to suit your machine. 

250-290 

300-530 

540-1090 

1100-1140 

1150-1270 

1280-1630 

2340-2510 

ASSASSIN 
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program listing — 
cS 1860 ENDFROC 

1250 PRINT ~ 1870 PRINT : 
1260 PRINTAS © 1880 PRINTCHRE129"How many shares": INFUT NX 
1270 ENDPROC © : : 
1280 DEFPROCtrade | 1890 IF NZSCH%Z THEN PRINTCHR#126"Too many! !":GOTO180 

290 X=25: Y=RND (1000) : IF Y SUS%=TRUE : 1900 CH%=CHX%-N&: * A=" %+ (CZ*NZ) : 
1500 CLS : 1910 ENDPROC 

| 1310 IF SUSKZ=TRUE THEN INTTAB(10, 10);"ALL TRADING SU 1920 DEFPROCYV 
SPENDED": TIMESO: REPEAT UNTIL TIME >300: SUS%=FALSE: ENDPRO 1930 CLS 
C _ - : 1940 PRINTCHR#129"(B)uy or (S)ell":INPUT T# 
1320 PRINT : : 1950 IF T#="S" THEN 2010 
1350 PRINTCHRS141 "SHARE.  —r— YOU HOLD 1960 PRINT 
2" CSC - 1970 PRINTCHR#129"How many shares": INPUT N% 
1340 PRINTCHR$141 "SHARE | PRICE YOU HOLD 1980 IF NZ*VZ>°% THEN PRINTCHRS136"Too many! !":G0T0197 

"1350 PRINTCHR$129"1) Britian 
1360 PRINTCHR#129" Coal ": PRINTTAB (18, 3) CHRE129:C%:F 

RINTTAB (31,3) CHR#129;CH% ~ 
| 1370 PRINT | 
(1380 PRINTTAB(O,4)CHR#130"2) British” 

1990 VHZ=VHZAINZ:  ~Z=" Z- (VAN) 

2000 ENDPROC 

2010 PRINT 

2020 PRINTCHRE129"How many shares":INPUT NZ 

1390 PRINTTAB(O)CHR#130" Cars ":PRINTTAB(18,7)CHR$13 2030 IF N%#>VH% THEN PRINTCHR#136"Too many! !":GOTO oe 20 
03. V%2 PRINTTAB (31,7) CHR$1503 VH% e080 SR Oe - 
(1400 PRINT 2050 ENDPROC 

1410 PRINTTAB(O,?9)CHR€131"3) Computers " 2060 DEFPROCM 
2070 CLS 

1420 PRINTTAB(O, 10) CHR#131" International ":PRINTTAB( mest “a 18, 10) CHR#131; Mi: PRINTTAB (32,10) ; MHY, 2080 PRINTCHRE129"(B)uy or (Siell":INPUT Tt 

1430 PRINT. 2090 IF T#="S" THEN 2150 

| 3100 PRINT 44 { un is} s 

= A pees ee oo, ete ie 
D 30%: PRINTTAB (32,13); AHY, ae 7 * > (oe ey = 
1460 PRINT _ 
1470 PRINTTAB(O.15)CHR#133"5) Acme” 2130 MHYZ=MHZ4N%s Y=" %— (MYND) 
1480 PRINTTAB(O,14)CHR$133"  Steel":PRINTTAB(19.16):S 2140 ENDPROC 

%: PRINTTAB (32,14) :SHZ 2150 PRINT 
1490 PRINT’ ’ _ 3140 PRINTCHRS129"How many shares":INFUT NY _ 
| 1500 PRINTCHR$130"You have. tet y 2170 IF NZ>MH% THEN PRINTCHR#136"Too many!!":GOTO 2140 

2180 MH%=MH%-N%: “= %+ (MZENZ) 
2190 ENDPROC 
(2200 DEFPROCA 
2210 CLS 
2220 PRINTCHRS129" (B) uy or (S)ell": INPUT TS | 
2230 IF T#="S" THEN 2290 © | _ 

7 :  - 2240 PRINT 
Lua PROCA Css | 2250 PRINTCHR#129"How many shares":INPUT N% 
L%=5 PROCS _ 2260 IF N%¥A%>*% THEN PRINTCHR$136"Too many! !":GOTO225 

Oo 
PRINTCHRS130"ANY MORE BUSINESS?" | _. 
INPUT B¢ 2270 AHZ=AHZ+NA:  %=" %— (AZL¥ND) 
IF B#="YES" OR BS="Y" THEN PROCtrade ELSE ENDPROC 2280 ENDPROC 
DEFPROCS 2270 PRINT 

cS - 2300 PRINTCHR#129"How many shares":INPUT NZ 
PRINTCHRS129" (B)uy or (S)e11": INPUT T# 2310 IF N%>AH% THEN PRINTCHR#136"Too many! !":GOTO 2300 
IF T$="S" THEN 1730 : | 2320 AHZ=AHZ-NZ: * Z=" %+ (AZ#NZ) 

| PRINT |  - ee 
PRINTCHR#129"How many shares": INPUT N% S340 DEFPROCbank 

If NZRSL>" hm THEN PRINTCHR#136"Too many!!":GOTO149 2550 CLS 
| 2360 PRINTCHR#141; CHR#122; CHRE#1573 CHR#131" 3 

SHZ=SHZ4N%: Y= ° %— (Gua NT QF ACCOUNT"  . 
20 ENDPROC © 2370 PRINTCHR#141;CHR#132:;CHR$157:CHRS131" STATEME 

PRINT NT OF ACCOUNT” . 
PRINTCHR#129"How many shares": INPUT NZ 2380 PRINTCHR$136" YOU HAVE: " 

2390 PRINTCHR#129" ":CHZ:" Coal shares” 
IF N%>SH% THEN PRINTCHR#1346"Too many! !":GOTO1750 2400 PRINTCHR#130" ":VH4:" Car shares" : 
SHZ~Z=SHZ-NZ:  Z=" 4+ (SZRNZ) 2410 PRINTCHR#131" "sMHZ;" Computer shares" 
ENDPROC 2420 PRINTCHR#132" "3;AHZ;" Airline shares" _ 
DEFPROCC | : : 2430 PRINTCHR$133" | "sSH%;" Steel shares" __ 
cs 2440 PRINT 
_PRINTCHRS129"(B)uy or (S)ell": INPUT T# 2450 PRINTCHR#130" You have °";°% 

_ _ 2460 TZ= (CAUKBHIL) + (CXACHY) + (VHZVZ) + (MHEMD) + (HLS) + 
IF T#="S" THEN 1880 K) 

PRINT : 2470 PRINT’ 
PRINTCHR#129"How many Shares": INPUT NZ 2480 PRINTCHR#141+CHR#1S2"You are worth "31% 

IF N“Z*¥CZA>*% THEN PRINTCHR#136"Too many! !":GOTO18 2490 PRINTCHR#141+CHR#132"You are worth °~";T% 
2500 K=GET 

CH%=CH%+NZ: * %=" %— (CZ*NX) ss 510 ENDPROC 
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a AHODILOKU INOW) os. a pick eee £40.00 + VAT 

REV DOANE. «decir from £4.00 + VAT 

Mini Cassette Drives............... £20.00 + VAT 

779 Centronics Printers (New) 

et 

SALE SALE 

- is jinpokaible to uk you everything | NOW AVAILABLE FOR (commodore G& ELECTRON Atmos 

Datapen A QUALITY LIGHTPEN 
forthe SPECTRUM computer 

1.B.M. 
GOLFBALL PRINTERS 

SALE PRICE £39.99 + VAT 
INTERFACE EXTRA 

from £140.00 + VAT 
@ Incorporates features not provided with other 
pens. ¢ Push button operation on pen—noneedto 
use keyboard. e Works under any oe 
conditions. @ Plots to pixel accuracy. e 20 pre 
defined commands allow plotting of geometric 
shapes, including triangle, lines, circles, etc., text, or 
user-defined characters. e Uses ail paper and ink 
colours. e Ascreen grid may be tumed on and off, at 
will, fo assist drawing. @ Flexible erase capability. 
® All drawings can be saved to tape for further use. 
e Plugs in direct—no batteries, additional 
components, or adjustments needed. e Handbook, 

P LU S: plus printout of routines for use in your own programs 

3 SOFTWARE PROGRAMS 
@ Routines and ideas for yourown programs. (Menus, games, music, etc.) 
e User-defined graphics creation program. 
e Superb full colour drawing program as illustrated in these actual 
screen photographs. 

Send cheque orP.O. for £29.00 to:Dept.PT2 

DATAPEN MICROTECHNOLOGY LIMITED, 
X<ingsclere Road, OVERTON, Hants.RG253JB 0256770488 
or ask at your local computer shop. Send S.A.E. fordetails. 
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PCB's, FANS, POWER UNITS, ETC. 

COME AND LOOK AROUND 

P & R COMPUTER SHOP 
Salcote Mill, Goldhanger Road, 

Heybridge, Maldon, 

Essex. 

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

We also buy computer equipment of any age and 
any condition 

~~ FABULOUS acti 

c | #F. VALUE thats 
ox =, out of this. world 

50 GAMES ON ONE CASSETTE 
about the 50 games on 1 « .V ‘ CASSETTE . £0 but they include DRAGON [747 @aie Spectrum ‘@oppie ‘ATARI ORIC-1 °-ZX@1. VI 20 

issile, tactical and logic games Piease send me by return of post, Cassette 50 at £9.95 
sn a t mes ¢ taatas in sh car : i EXPRESS DELI VERY - per tape. | enclose a cheque/postal order for 

sul : = 2 ts 

game playing . ORDER NOW : £ made payable to 
: Ltd. 

CASSETTE - 50 will appeal to ‘ P Sere ages Cascade Games 

people of all ages and the games Name Wiles my {ON No. ee EP ak eRe 2 ag aan 
will provide many hours of pana. > : es SARIS EC Ra PERS To ee We ae E 
entertainment for all the family at COMMODORE 64 VIC 20 ORIC-1 BBC AiB 

a fraction of the cost of other — . : SPECTRUM ELECTRON 2X 81 APPLE a 
computer games. .* ees * i pis fee ce utepiet or eno A ATARI ATMOS DRAGON 

: « ; Me ae ‘ Soot Cascade Games Ltd., 
he ountry - —_—_—— Suite 4, 1-3 Haywra Crescent, Harrogate, 

* WE PAY TOP PRICES ‘ ie ; North Yorkshire, HG1 5BG. England. . 
FOR TOP QUALITY GAMES Dealers & Stockists enquiries welcome. Telephone: (0423) 504526. PCT 1 1/84 
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Personal Computing Today November 1984 

PCT 12/84 

Lightpens and software are also available for BBC B, Dragon, CBM-64 and VIC-20. 
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on the market. 
We have reduced our prices, but the 

quality still remains as high as ever. 
All our 54” drives have been tested 

to their limits, running for 8,000 hours — 
that’s a year of constant use. 

3" MICRODRIVE. 

@ Twice the capacity on 
line of other available 
drives. 

@ 200K Single Density — 
400K Double Density. a 

@ Easy to connect to the BBC Micro. @ 3ms. Access time. 

@ Low power consumption — direct drive. 
@ Manual and free disc cartridge provided. 

Double sided 40 Track Drive Single drive 
Dual drive 

£229.95 
£459.95 

514" SINGLE DISC 
DRIVES. : 

e All % height. 
@ Low power _ 

consumption. i 
@ Comprehensive manual. 
@ Direct drive mechanism. 

* Fice utilities disc. 

@ Fast access time. 

5400 100K Single sided 40 Track £129.95 
5401 100K Single sided 40 Track £149.95 
5402 200K Double sided 40 Track £169.95 
5802 400K Double sided hardware switchable 

80/40 Track 4&199.95 

514" DUAL DISC 
DRIVES. 
@ Metal cased and all 
necessary leads. 

@ Separate power supply. 
@ Utilities disc and manual. 

5401D 200K/400K on line NC 40 Track__ £349.95 
5402D 400K/800K on line D/sided 40 Track__ £399.95 
5802D 800K/1.6 Megabyte on line D/sided 

hardware switchable 80/40 Track 

FLOPPY DISCS. 
3” cartridge £5.75 each or £25.95 for 5S. 

54" Discs — with full 5 year warranty and free library 
Case. S/SS/D £17.95 for 10. 

S/SD/D £19.95 for 10. 
D/SD/D &21.95 for 10. 

S/S 80 Track £25.95 for 10. 
D/S 80 Track £27.95 for 10. 

£499.95 

HIGH QUALITY DRIVES 
AT EVEN LOWER PRICES. 

Opus disc drives are the best buys And when you look at our prices, 
you ll find that VAT, all necessary leads 
and carriage are included along with a 
two year guarantee — a year more than 
any other company can offer. 

You can order by posting the coupon 
below or calling at our showroom. 

DOUBLE DENSITY 
DISC INTERFACE. 
The ultimate Acorn 
compatible disc inter- 
face for your BBC Micro 
and 6502 2nd Processor 
@ Utilities on ROM including: Format and verify, tape to 
disc transfer, automatic 40/80 Track selection, auto- 
matic density selection, unique mass copy routine, 
powerful machine code operating system giving up to 
248 files, 80% faster than single density. Easy to install. 
Free user manual supplied. £129.95 

Middl ii 

GENEROUS EDUCATION AND DEALER DISCOUNTS 
GIVEN. ALL ITEMS ARE GUARANTEED FOR TWO YEARS 
AND ARE SUITABLE FOR USE WITH THE BBC MICRO. 

OPUS SUPPLIES LTD. 
158 Camberwell Road, London SE5 OEE. 
Opening hours: 9.00-6.00 Monday- GSD 011-701 8668 
Friday, 9.00-1.30pm Saturday. (YY 01-703 6155 

OPUS PRODUCTS ARE AVAILABLE FROM W.H. SMITHS, 
BOOTS, SPECTRUM, JOHN MENZIES, ALLDERS AND 
OTHER GOOD COMPUTER STORES NATIONWIDE. 

| Tenciose a. chequedior 6. er Se | 
Or please debit my credit card account with 

| EIN OMY oa | 
| My Access/Barclaycard (please tick) No. is | 

Name 

VR oe NE CON Re DM SMG oN NE Ce ES 
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Learn about high resolution screens and 

colour switching on the Acorn machines. 

Also included is an amazing graphic display 

program. 
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In this month's article, the 
last of the series, we will 
discuss the use of the 
beeb’s high resolution 
commands. They are used 
in conjunction with com- 
mon mathematical 
transformations and _in- 
telligent colour switching 
techniques. 

One of the more 
useful commands on the 
BBC Micro is the DRAW 
X,Y command. This 
draws a straight line bet- 
ween the old graphics cur- 
sor position to the given 

ck C) B6C/ELECTRON 

co-ordinate (X,Y). The line 
is drawn in the current 
graphics foreground col- 
our, in the specified for- 
mat (the way the colour is 
placed on the screen, ie 
EOR). As with character 
plotting, line drawing can 
be used for animation pur- 
poses. Again one major 
problem is the extremely 
slow execution speed of 
these commands. 

Colour switching 

For some applications 
colour switching can be 
used to give seemingly 

SSSR 



fast animation of large ob- 
jects. When you are using 
screen MODE 2 there are 
16 colours available in- 
cluding black. Each colour 
can be redefined to any 

logical colour 7, to 
physical colour O (the 
background colour). To 
return to normal, colour 7 
hs to be defined as colour 
7, as below: 

standard and are. only 
tnere for future expan- 
sion. Therefore this can 
be simplified to: 
VDU 19, logical colour, 
physical colour;0; 

15 times. after 
shrunk and 
repeatedly. 

The routines most dif- 
ficult to understand are 
the PROCrotate and 

being 
rotated 

other available colour. For VDU19,7,7,0,0,0 Note the two “’:’’ (semi- PROC expand, and these 
example, if there is a cer- The format for the colons). are explained later. All the 
tain colour on the screen command is: VDU 19, See the program’ data statements give co- 
which needs to be tem-_ logical colour, physical below: ordinates relative to an 
porarily cleared, then this colour, 0,0,0. 10 MODE 2 Origin in the middle of the 
colour can be redefined to The logical colour is 20 GCOL 0,3 screen, line 120 achieves 
match the background the normal number 30 VOU 123: 1:0: this. The data take the for- 
colour. Type the following associated with the col- 40 VDU 19,2,0;0; mat: OF «AA Ye oe ee 
lines directly into your our, although it may not 50 GCOL 3,1 where the line is drawn 
machine: appear on the screen as_ 60 MOVE 0,1023 from: KT; Ge 107 AZ, Fee 
MODE 2 . that colour. The physical 70 PLOT The first data statement 
VDU 19,7,0,0,0,0 colour is the actual colour $5,800,512 informs the program of 

You will have noticed displayed for the given 80 GCOL 3,2 the number of lines to 
that the text disappears, colour number. The VDU- 90 MOVE 1279,0 follow. 
and all that is left is the 19 is the actual com- 100 MOVE 
flashing cursor. The VDU mand, while the training 1279,1023 PRO Cexpand 
19 command changed zeros are not used as 110 PLOT 85,40,512 (mag) 

120 REPEAT 
140; 5.°VDU To shrink or enlarge a 

19,1,1;0;19, point it must be multiplied 
2.0 °0; by a magnification cons- 

140 dummys =GET$ tant. If the constant Is 
150 VDU-19.24.,.0:0: below 1 then the shape 

to 2°) will shrink, if above 1 then 
oe 160 dummys =GET$ the shape will be enlarg- 

ne 170 UNTIL FALSE ed. Hf ass. point 71s:at 
This program draws’ 100,100 then to shrink it 

two triangles on the __ by half we have to multip- 
screen, one to the left and 
the other to the right. The 
area where they overlap 
will remain the same col- 
our. This happens when 
the two triangle colours 

ly both co-ordinates by 
0.5. This action is applied 
to every point in the shape 
and is reasonably straight 
forward (lines 430-460). 

EOR together to form col- 
our 3. Therefore colour Oe 
three will always’ be (angle) 
displayed (line 30). The 
other two colours are then 
switched ON and OFF 
alternately when any key 
is pressed (lines 130- 
180). 

Demo program 

This principle is used 
in the Program 1 to givea 
very dramatic affect. The 

This routine rotates all 
the co-ordinates within 
the shape around the 
origin by the given angle. 
When using angles the 
BBC Micro uses radiens, 
so the angle (0 to 359) 
has to be converted to ra- 
diens first (line 520). 
After which the following 
formula will determine the 

program takes a few new co-ordinates (lines 
minutes to generate the 540-590): 
original screen, then the X’=X % COS(angle) —y 
colours are switched to + SIN(angle) 
give 15 individual frames. 
The word ‘PCT’ ts drawn 

Y’=X ¥ SIN(angle) +Y 
x COS(angle) 
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‘O’ level mathematical 
knowledge is required to 
understand this, so ac- 
cept this as being correct. 
This has to be repeated 
for every co-ordinate pair, 
and takes a fair while 
before all the variations 
are drawn. 

After the screen has 
been set up, then each 
colour will be displayed as 
red one by one, with all 
the others being left as 
black (the background 

Program 1 Demonstration 
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REM Draw 15 

GBC Gl Meet 

FROCdr aw 

FOR loop=2 Td 

BCOL i Loos 

FROCratate (24) 

FROCexpand (a. 9) 

FROCdr aw 

NE XT 

is 

i REM Switch all colours 

FOR X2#z=1 TO 15 

VDUEAES oe wigs Gs 

NEXT 

REM Now colour 

POR Meet TO) Steer 

YDU Oe Xs i ae Ee 

WILE OE ek rok k ees 

dummy##ITNEEY# (3 

NEXT 

dummy #= INE EY# (300) 

ws 

19 

m/e ere ssoW 

280 END 

BOW 

REM Shrink/sMaaqnity 

DEF FROCexpand  (maq?) 

FOR x%=1 TO NL 

RL CKAI=KL OKRA) 

RE CKAI FRE CX) 

VALCKAISYL CKD) 

YECXAISYS(XA) 

NEXT 

ENDFROC 

* mag 

MerC] 

MAC 

MACY 

+t: 

+ 

>) REM Rotate shape by 

DEF FROCrotate langle) 

i angle=RAD langle) 

FOR X%=1 TO NLZ 

tempx=K1 (X”) 

YL CXZ) =X1 COXA) 

Al (XZ) =tempx 

tempxFKxA2(XK/) 

Switching 

REM organ 

toa 

Switch the 

shape 

* COS (angle) 

* SINCangle) 

* COS (angle) 

colour). This permits you 
to have a maximum of 15 
frames which usually suf- 
fices. 

The bad aspect of this 
demonstration is that the 
letters PCT tend to be cor- 
rupted. This is due to the 
way the frames are placed 
on the screen, as when 
any frames overlap a 
notch will be left in the 
previous and, in this case, 
the next largest frame. 
This means that only the 

KEE KRHKRERH HER ERE HEHEHE EHH 

Oe EK KH KOK OF 

KKEKKKKEKKERKEKE EEE ER EER 

at centre of 

possible positions. 

O (background). 

SNAP SS . 

Sire mad. 

an anqle. 

Yi Cx”) 

Y1¢X2) 

* SINCangle) 

* * COS tangle) 

- Y2(XZ) #* SINCangle) 

program listing 

last frame drawn (which is 
the smallest in colour 15) 
will remain perfect. If 
fewer frames were used 
then the EORing method 
(as used in the triangle 
program) could be used as 
the overlapped areas 
could be foreseen and 
changed. With efficient 
and well thought out pro- 
gramming, amazing ef- 
fects can be generated. 

| hope these articles 
have helped to give a 

at 5 
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K2 (XZ) =tempx 

NE X T 

ENDFROC 

fn 

S40 

a sh 

REP React 

DEF FROCread 

READ NLA 
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FF OFS come at ae eee 

READ Xi CK? 

NEST 

y ENDFPROC 
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Pek REM Draw the 

DEF FROCdr aw 

=i FR X4#=1 TO NLA 
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DRAW KECKA) . VE CAA) 
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greater understanding of 
computer graphics. The 
only way to improve is to 
practice the _ illustrated 
techniques and examine 
other peoples’ programs. 
Not all variations of com- 
puter graphics can be 
covered and even then 
none can be fully revealed 
in such short articles. The 
best thing is to keep at it 
and be amazed with your 
own graphics demos and 
games. 

YEC(XA)=X2(°X4%) * SIN(Cangle) + Y2(xX%) * COStangle) 

derinitilons. 

lines. 



Computer to computer 
communications.On the 
phone. Around the corner. 
Or around the world. 
From around £129 

+ £5.00 p&p + VAT 
Modular Technology presents efficient computer 
communication atits simplest, cheapest, most 
convenient. 

With the 3005 Minimodem from Modular 
Technology, your office computer is only a phone call 
from your compatible computer at home. 

The 3005 is completely portable. There are no 
special lines to be installed. To originate transmission 
simply plug into the mains (mains unit necessary 
on 3005 but variable on 3005-1/2/3) and 
place almost any handset into the unique fully 
adjustable cups. 

Your base computer can be instantly within 
reach,on the phone, whether you are in Abingdon 
or Abu Dhabi. 

From £129 + p&p + V.A.T., the 3005 is within : 
your reach, too. 

Look at the 3005-2 for both answer and originate For the Tiehaicete 
operation with the addition of aninternalrechargeable 3005 @ Diagnostic LEDs @ Standard V24/R5232 

— 

battery for complete portability, or the 3005-3 which interface @ Strong, durable case in cast aluminium 
supports both the Bell 103 and CCITT V21 standards. @ In-built currentloop interface 

For portable Videotex applications the M3012 @ Size: 280 x 130 x 60mm (L x B x H) @ Weight: 800g 
provides originate only 1200/75 baud. Orin the UK 3005-1 @ Similar to 3005 with additional switch for 
plug into the M4000 for the ultimate multi-standard originate and answer modes 
direct connection modem. 3005-2 @ With internal rechargeable battery 

Every Modular Technology modem is approved 3005-3 @ As 3005-2 plus external switch controls — 
by British Telecom, BABT, F'TZ or necessary national Vel or Bell 103. 
approval agencies for data transmission over the public M4000 @ Multimode @ Auto answer @ Full duplex/ 
switched network. Half duplex @ Auto function check @ Test facilities 

All modems are manufactured to the highest To order, simply send us the completed coupon below 
standards by Modular Technology. or phone us. 

3005 Originate only at £129.00 + £5 p&p + VAT. = £154.10 
+. 3005: Modems at £149.00 + £5 p&p: + VAT. = £177.10 
___ 3005-2 Modems at £159.00 + £5 p&p + VAT. = £188.60 

3005-3 Modems at £179.00 + £5 p&p + VAT. = £211.60 

Please send me further details of 3005L] M4000L] 3012L) Other products UO 

Please send me 

Name RBG t~ ~. a Ren ina) | INES ord SRE Te Pen 5 Pe pee 8 ORRE ALY, 

Tel: 

Penclose my cheque tor £900 made payable to Modular Technology Ltd. 

odular Technologyltd. “"  "™ 
Zygal House, Telford Road, Bicester, Oxfordshire OX6 OXB. Tel: Bicester — 253361. Telex: 838873 Modtec G. 
Modular Technology Ltd is a wholly owned subsidiary of Zygal Dynamics ple. 
Minimodem is a Trademark of Modular Technology Ltd. 

Dealer & OEM enquiries welcomed 
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Intelligence 
Fifth Generation computers will rely heavily 

on artificial intelligence. But what is it? 

Richard Bartle explains. 

A new discipline has ap- 
peared with a blaze of 
publicity in the scientific 
world. Its very name, Ar- 
tificial Intelligence, con- 
jures up visions of a sub- 
ject right at the forefront 
of mankind’s quest for 
knowledge. Governments 
worldwide are ploughing 
millions of pounds into 
research in the area, the 
media are showing a con- 
sequent interest, and 
universities are setting up 
new courses almost daily 
in the ‘subject of the 
future’. But outside the 

academic and tech- 
nological spheres, it re- 
mains a mystery (except 
to pig farmers, and to 
them it means ‘artificial 
insemination’!). So what 
is all the fuss about? 

Essentially, Al is con- 
cerned with ways to make 
the computer intelligent. 
Intelligence, of course, is 
a rather ill-defined term, 
and most programmers 
would be pleased if they 
could merely get their pro- 
grams to /ook intelligent, 
never mind be intelligent 
(if indeed the two aren't 
the same!). Al has been 
studied for 30 years 
already, but even now 
there isn’t a universally 

accepted definition of 
what it is. 

Al is rather a woolly 
area of computer science, 
researched on the whole 
by a conglomeration of 
people with different 

backgrounds and different 
ideas on what they’re 
supposed to be doing in all 
but the vaguest sense. It 
also hasn’t produced any- 
thing particularly useful 
since its inception. So 

why has it suddenly 
emerged from its chrysalis 
to attain a startling pro- 
minance? The answer is 
that when it does come up 
with something, and that 
time is close at hand, it 
will revolutionise tech- 
nology as we know it. 

Subjects within a 
subject 

If we take a look at 
some of the subdivisions 
of Al, the enormous 
potential of the area can 
be seen. Take computer 
vision, for example. If 
computers could readily 
recognise even some of 
the most mundane ob- 
jects around us, the ef- 
fects would be tremen- 
dous. Robots would be 
able to avoid accidental 
contact with other objects 

y 



which would lift restric- 
tions on where they could 
move. 

Manufacturing would 
be improved if the current 
accuracy requirements of 
automatic assembly were 
reduced so that machines 
could see where some- 
thing is, rather than being 
told where it should be. 
People could be identified 
by the way they look 
rather than by which little 
plastic cards they carry 
— ideal for security. 

By using light outside 
the visible range and 
lenses more powerful 
than those in the human 
eye, computers could see 
things that people find im- 
possible without the aid of 
slow-to-focus devices 
such as microscopes. The 
computer’s ability to 
search the image for ob- 
jects of interest much 

quicker than people can 
would help in areas as 
diverse as_ navigation, 
astronomy and_ sub- 
atomic physics. 

There are more 
sinister uses, of course, 
for example missiles 
would be able to see their 
targets and dodge any 
counter-fire, although a 
benefit would be that at 
least they wouldn't hit 
anything they weren't 
supposed to! The biggest 
advantage of having 
machines which can see 
(and know what they’re 
seeing) is that computers 
would be able to take in 
information from the out- 
side world by observation 
(eg reading), rather than 
by being programmed. 

Limitless 
applications 

Other parts of Al pro- 
mise to be of similar utili- 
ty. Language translation 
alone costs the EEC hun- 
dreds of millions of 
pounds every year; 
wouldn’t it be useful if it 
could be automated? 
Well, for everyone except 
the linguists who do it at 
the moment, perhaps! 
Anything enabling com- 
puters to understand 
voice input on their own, 
rather than making some 
poor human slave over a 
hot keyboard typing 
things in, is another 
decidedly useful feature. 

Computer planning 
and problem-solving 
would save a lot of effort, 
too, especially in dealing 
quickly with unexpected 
situations. If a remote 
space probe was about to 
be hit by _ interstellar 
debris, it could survive if it 
could recognise what was 
going to happen and take 
evasive action all by itself. 
Had it instead to be con- 

trolled from Earth, then it 
may be half an hour 
before the radio signals 
asking for instructions 
even reached the base, by 
which time all there would 
be left to receive it would 
be a bit more interstellar 
debris! 

Many of these 
aspects of Al are inciden- 
tal to producing some- 
thing which can think on 
its own two feet/wheels 
and researchers are now 
getting close to achieving 
them as_ subgoals. 
Already programs can be 
written which can parse 
up to 90% of everyday 
English sentences; cer- 
tainly good enough for 
most requirements. Some 
of the knowledge gained 
from work in vision is be- 
ing used to help blind peo- 
ple to ‘see’ by means of 
vibrating rods acting on 
their backs. 

Translation of news- 
paper stories from one 
language to another has 
been possible for some 
time and there are pro- 
grams around which have 
developed useful new 
mathematical theories 
(and which have also won 
national wargame com- 
petitions against human 
opponents, using human- 
like reasoning rather than 
brute force and ignorance). 
Although the construction 
of an artificial intelligence 
itself is a long way off, 
some of the techniques 
already developed are of 
significant use to the com- 
puter industry. 

The excitement of be- 
ing able to build something 
which might think is at- 
tracting many students to 
Al at universities, and the 
prospect of another coun- 
try getting a lead on them 
is prompting the govern- 
ments to stump up cash 
for research. 

This latter trend was 

started by the Japanese 
5th generation initiative. 
The U.K.’s answer to this 
is the Alvey Project, nam- 
ed after the government 
committee set up to look 
into the whole business. 

Industrial interest 

There is a_ feeling, 
however, that the current 
surge of interest is a pass- 
ing phase. Al’s attempt to 
woo industry is the Expert 
System class of program. 
The idea here is that if you 
want to do something but 
you don’t know how, or if 
you want to learn some- 
thing, then you ask an ex- 
pert. Ah, but experts are 
few and far between and 
they often have more 
deserving things in which 
to invest their time. So, if 
you could arrange for a 
computer program to give 
you the required informa- 
tion it would save time 
and money. 

This notion has cap- 
tured the imagination of 
the larger industrial com- 
panies and a good deal of 
work has been put into ex- 
pert systems to come up 
with something impres- 
sive. However, it is ob- 
vious that the classic type 
of Expert System is not up 
to this task. They have to 
be hardwired to a par- 
ticular field to be of any 
use because the general 
‘shell’ systems designed 
to cover several domains 
have turned out to be 
jacks of all trades but 
masters of none. 

Only a few hundred 
pieces of expert know- 
ledge can be encoded 
before the systems get 
bogged down, whereas 
the typical human expert 
has many thousands of 
them. The fact that they 
don’t work convincingly 
in a human-like manner 
means it’s hard to trans- 
form human-like know- 



ledge into something that 
they can accept. Worst of 
all, it's tremendously dif- 
ficult to get even willing 
experts to express their 
skills in any coherent form 
whatsoever! 

This is not to say that 
all expert systems aren’t 
worth the bits they’re 
stored in, but the term has 
become such a buzz-word 
these days that small soft- 
ware houses are bringing 
out feeble packages 
which they call ‘expert 
systems’. There’s only a 
limited number of times 
they can do this before 
the world realises they’re 
being taken for a ride. 
They detract from the 
genuinely good expert 
systems which quite 
rightly got the bandwagon 
rolling in the first place. 

The danger is_ that 
once the term ‘Expert 
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Artificial Intelligence 

System’ has been milked 
for all it’s worth, people 
will bring out ‘Artificial In- 
telligence’ programs, 
meaning they were writ- 
ten in LISP or PROLOG 
(the main Al languages), 
and which may not have 
anything to do with A1 at 
all. 

If expert systems pro- 
ve to be a bit of a letdown, 
Al is still here to stay 
because companies have 
seen the other gems at 
which researchers have 
been beavering away for 
the past few years, and 
are taking some of their 
programming technology 
on board. However, the 
warning is there and the 
euphoria which accom- 
panied initial successes in 
the relationship between 
Al and industry is likely to 
disappear, to be replaced 
by a more realistic 

arrangement with more 
clearly-defined goals. the 
Alvey Project is proving to 
be useful in forging links 
between the two and 
many collaborative pro- 
grammes are now under 
way. 

Future 
developments 

Sceptics look on all 
this and say it’s a waste 
of time. At the moment Al 
is on the up and up but the 
Alvey committee isn’t the 
only government quango 
set up to look at develop- 
ments. Al in Britain was 
nearly wiped out a decade 
ago when a similar group 
produced the Lighthill 
Report and unless Al 
delivers the goods it pro- 
mises the same_ thing 
could happen again. 

Fortunately, we are 
getting closer to our 
goals. the Lighthill report, 
however, still has its fair 
share of vociferous ad- 
vocates, even though it 
contains some rather lop- 
sided observations. The 
strangest of them was in 
noting that most Al 
workers are male, sug- 
gesting that perhaps the 
reason for wanting to 
create an_ artificial in- 
telligence was to compen- 
sate for not having the 
female ability to bear 
children! Perhaps it’s the 
the pig farmers who have 
the right definition of Al 
after all?! 

Richard Bartle is a resear- 
cher in the Department of 
Computer Studies at Essex 
University. A further article 
by him, relating Al to com- 
puter games will be publsihed 
in a future issue of PCT. 
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Computer games are a lot 
of fun, but there isn’t always 
much to show for your 
efforts when it’s time to pull 
out the plug. But you can 
use digital technology to 
make something you can 
keep and be proud of — 
computer controlled 
models. 
Digital electronics have 
gone beyond being GUI SS 2 
something you plug into re 
the TV. Now you can use . 
them to operate a real 
working — ase 
Model railways aren’t for el 
kids anymore, and we've iad eee 
got the magazine toshow |\=== = Veins 
you why. : nach 
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Microvitec PLC, Futures Way, Bolling Road, Bradford, BD4 7TU, West Yorkshire. 
Tel: (0274) 390011 Telex: 517717 

eyi%e Available from High Street Computer Retailers and selected branches of W. H. Smith, Harrods, John Lewis Partnership, John Menzies with selected models available from larger branches of Boots. 

1984 



| Software | 

PiAmbridge 
4fAntics 

Escape Walter Gabriel’s fury by collecting a 

harvest of apples before he catches you! A 

fast and furious game by Jack Knight. 

The setting for the game 
is Walter Gabriel's or- 
chard. You have a basket 
for catching his apples as 
they fall from the trees. 
They do not fall singly. If 
they did you would be 
earning your wages too 
easily. And that is not 
all... 

Some of the apples 
are bad but you cannot 
recognise a rotten apple 
until the very last mo- 
ment, just before it is 
about to enter your 
basket. Instant action is 
needed. Catch it and 
Walter will make a furious 

appearance. 
As he will too if you 

miss 50 sound apples. So 
you cannot play it safe. 
You have to go for every 
apple, and with nerves on 
edge be ready to jerk the 
basket out of the way ofa 
bad one. See how much 
you can earn in wages. 
There is on-screen scor- 
ing, and a high score to 
beat. 

Walter has two posi- 
tions. By flashing from 
one to the other the illu- 
sion is created of his leap- 
ing up and down in rage. 
BEEPs simulate his angry 

shouts (and deliberately 
slow the computer so that 
Walter is not reduced to a 
blur). 

lf two apples were to 
arrive together, the game 
would be impossible, so 
the next apple is set off 
when the first is about 
half way down the 
screen. A switch ‘y’/‘n’ 
allows for the second ap- 
ple to be printed in- 
dependently of the first. 

For speed of move- 
ment, the basket is two 
characters wide. The print 
column number is increas- 
ed (or decreased) by two 
(hence the % 2 in the pro- 
gram). 

The basket is moved 
by the left and right cursor 
movement keys. These 
are the only operating 
keys needed to play the 
game. 

Instructions on how 
to play are given on- 
screen at the. start. 
However, on accepting 
the invitation to try and 
better your score by 
replaying, the game goes 
(through re-setting of 
variables) straight to the 
action, missing out the 
opening screen. 



10 REM *#Ambridge Antics** by Jack Knight 

20 SLE jmeA=O 

30 GO TO S10 

100 REM *MAIN ROUTINE (NB "GRAPHICS"+A) * 

110 PRINT AT d,a3" "SAT d+1l,as INK ils "A": LET a=d+l 

120 IF d>=10 AND x#="y" GR x#="n" THEN PRINT AT dd,aaz3" "SAT dd+i,aa; INK 12;" 

A": LET dd=dd+1l 
140 LET g=g+((INKEY$="8" AND g<=28)*2)-((INKEY#="5" AND g2=2)*2) 

145 IF g<>gg THEN PRINT AT 20,Gg;" : 

150 PRINT 3; PAPER 46;AT 20,g;5 "XX" 

154 LET gg=g 

1460 IF d=15 OR dd=15 THEN GO TO 210 

170 IF d=19 OR dd=1S THEN GO TO 410 

180 GO TO 110 

200 REM *TURNS OFF dd STARTER 

210 IF x3="y" THEN LET x#="n" 

300 REM *RANDOM BLACK AFPLE* 

310 LET £=INT (RND*6) 

320 IF d=15 AND f=5 THEN LET i1=0 

330 IF dd=15 AND #=S THEN LET i2=0 

340 GO TO 110 
400 REM *DECIDES LOSE,WAGES & MISSES (NB "GRAFHICS"+A)* 410 IF SCREENS (d+1,a)= 

" AND i1=0 THEN GO TO 1100 

SCREEN (dd+i,aa)="X" AND 12=0 THEN GO TO 1100 
SCREEN# (dd+i,aa)="X" THEN LET s=s+l: PRINT 3; FAPER 7;AT 21,735: GO TO 

SCREEN# (d+1,a)="X" THEN LET s=sti: PRINT 3; PAPER 73AT 21,735: GO TO 45 

d=19 AND i1=4 OR dd=19 AND i2=4 THEN LET m=m+i: FRINT ; FAPER 7; FLASH 

SAT 21,283m 

d=19 THEN (PRINT AT d,as” ” 

dd=19 THEN PRINT AT dd,aaz" " 

m=S50 THEN GO TO i100 
d=19 THEN LET d=0: LET a=INT (RND#*#21+5): LET 11=4 

dd=19 THEN LET dd=0: LET aa=INT (RND#*21+5): LET 12=4 

TO 110 
REM *CREATES THE GRAPHICS* 

FOR a=0O TO 4 

READ a# 

FOR b=0 TO 7 
READ c: POKE USR at+b,c 

NEXT b 

NEXT a 
DATA. "a" ,8,126, 255,255, 255,255, 126, 6) 

DATA "b",0,0,0,0,546,186,146, 254 

DATA "c",56,56,56,56,68, 130,68, 40 
Effect DATA "d",56, 186,146, 254,56,56,56,56 Line 

. DATA "e",40,40,40,40,40,0,0,0 
110-156 Print a) apple : tes b) apple pe C) REM #OPENING ROUTINE (NG “GRAPHICS" +A) « 

BORDER 0: PAPER 5S: CLS : INK O 
basket eraser, d) basket. PRINT AT 3,43 INK 43;"AAA "3 INK 1; INVERSE i;"Ambridgqe Antics"; INVERSE 0; 

wise . INK 0O;" AAA" 

1 60-1 70 If condition fulfilled send to sub- 720 PRINT AT 7,13;"Catch ALL the "3 INK 43;"A"33;AT 9,13 INK ©; "But not the 
. s"A' AT 11,13 "Use <- or. —>" sAT 12,33 "to move the "3 PAPER 63; "XX" 

routine. 730 FOR j=1 TO 15: BEEP .1,j: BEEP .1,15-j: NEXT j: CLS 
. 393 Chee : gu t Fi": PA ae: wy oe 210 Turns off apple 2 starter. cs. PRINT AT 1 bg INK PAPER 6; FLASH 13;"“YOU'RE OF FAIJSE BEEP i 

310-340 Decide whether apple shall be te ee 
black. a at pean (RND*21+5) 

410-499 Check if a) sacked, b) apple caught, eves fod Ai eae oy at ce RS 21,0;" WAGES: 

c) apple missed; up-date wages or Sores ee 
misses; go to end, or main loop neecer gaa 
with randomised apple across print ets oa 
positions. 930 GO TO 110 

5 1 0-6 1 O Create graphics ee erie (NB "GRAPHICS"+B,C,D,E)* 

700-740 Instruct (by use of the graphics) i COMB AUA Sadia pugs 
how to play the game, mask [peo PEEP OS Ie 
reading-time by cords, warn of cet ee 

game start. See eee ee ere 
810-930 Initialise main variables; set-up on- Bg ew a eas eae eos 00.76: 0 

screen scoring. Ay he ae 
1100-1700 Print angry Walter Gabriel with 

accompanying ‘shouts’, and the 
sacked message. 

2100-2300 _ Instruct how to re-play; if score 
higher, increase high-score; re-set 
variables and go direct (missing out 
opening instructions) to play loop. 



DRAGON, BBC, SPECTRUM DEALERS 

BBC B Computer 1.2 O.S. £399.00 
1.2 ROM £8.00 
Graphics Rom £33.00 

Microvitec Monitor £228.00 

Sanyo Green Monitors £97.00 

Disc Drives from: £150.00 
Joysticks (Pair) £17.90 
Wordwise Word Processor £39.00 

Acorn Electron £199.00 

All connectors, plugs and sockets for BBC, ribbon cable, discs 

C.20 C.15°C.1t2, cassettes etc. in stock. 
Centronics Printer Cable (BBC & Dragon) £12.90 

R.T.T.Y. Program for BBC B £7.50 
R.T.T.Y. Circuit Board including instructions £7.00 
R.T.T.Y. Eprom Version £20.00 

BBC/Slow Scan Program & Board £17.50 
Computer Dust Covers £3.00 

Star Geminis 10X Printer incl cable £275.00 
CP80 Printer (Inc. Cable) £230.00 
Printer Cable (BBC or Dragon 32) £12.90 

DRAGON SERVICE CENTRE 
Full service and repair facility — spare parts in stock 

Dragon 32 Disc Drive (Inc. Controller) £275.00 

Joysticks (pair) £14.90 
ZX Spectrum 48K £129.00 

Memotech 512 £325.00 

New tatung einstein computer — send for leaflet £4.99 

Wide range of software for BBC, Dragon 32, ZX Spectrum etc. 

Please send SAE for full list. Post and package on small items £1. 

All available mail order. Access and Visa. 24 hour phone. All prices 
include VAT at 15%. 

S P ELECTRONICS 

FANTASTIC TI-99/4A GAMES 

GDM ALB EG GBM UTEISGELES 

ATLANTIS. (basic) £6.95 
Splash out in the greatest undersea 
adventure your Texas will ever see. 84 
entirely different locations. Sharks, 
Caverns, Pearls and the Secret of Atlantis to 
discover. Absolutely fully animated. 10 
minutes loading time. 

cers yet. SCURE 
Sd 12% 
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ADVENTUREMANIA. (basic) £5.95 
30 locations of graphics and text full of 
sheer frustration. You start in the centre of 
London. Can you discover the ultimate 
quest. A Classic Adventure for all ages. 
4 Star reviews in HCW & Software Today. 

BENEATH THE STARS. (basic) £5.95 
Master faster our super blaster. Pure arcade 
action to zap away all night. The space game 
that is very different. 
Reviews out in September. 

We mail your orders fast return post free. 
Send your PO/Cheques to: 
All of our games are packaged in FULL 
COLOUR Audio Wallets. Very detailed 
instructions are supplied. 
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LIONEL 
& THE LADDERS (ext basic) £7.95 
Rung after rung of fun. Screen after scream 
of pure sprite animation. Can you rescue the 
princess. 
4 Star Review HCW 
5 Stars fgr addiction PCT 
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MANIA (basic) £5.95 
Our second adventure. The quest continues. 
Can you discover The Corridors of Time? 
The most amazing graphics, even the 
characters are drawn in the scenes! Hours 
and hours of fun. 
STAR GAME in Software Today. 5 Stars 
HCW. 
AVAILABLE SOON. 

QUASIMODO. (Ext. basic) We have a 
hunch you will want this game. 100% pure 
sprite graphic animation. 

SANTA 
AND THE GOBLINS. (basic) £5.95 
Our super Xmas adventure. Full graphic 
and text. Dragons, Goblins, Elves. 

48 Linby Road, Hucknall, Notts NG15 7TS. \’ INTRIGCE Games Catalogues with pictures SOp + SAE 
TEL: Notts (0602) 640377 & SOFTWARE Teleplione 05806 4726 for further details. 
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SPY2 is a front panel debugging monitor, disassembler and disc utility ROM. SPY2 is instantly accessible to the 

programmer for inspecting, modifying, debugging and disassembling machine code programs. SPY2 also features a 

relocator and program trace facilities. SPY2 will access any ROM either in the sideways ROM sockets or on an 

extension board. ROM memory may be displayed, single-stepped through or disassembled. 

The complete program development package for assembly language programmers. 

ADE is the de facto industry standard for professional software writers using the 

BBCmicrocomputer. The 16k ROM contains a full 6502 MACRO assembler; a 

dynamic text editor; a front panel debugging monitor and disassembler. ADE 

comes complete with a 160 page comprehensive reference manual and a 
utility/macro library disc. ADE can also be used with tape based machines. SPY2 includes a set of powerful disc recovery commands for interrogating, editing and retrieving data stored ona 

floppy disc. SPY2 also includes a disc formatter as well as a non-destructive single track reformatter. 

The ASSEMBLER features macros with library facilities; nestable conditional 

assembly; flexible listing options (with or without macro expansion); hex, decimal, 

binary and ASCII data formats; dummy section; full range of arithmetic and logical 

operators; symbol table sort and dump; file chaining and 29 powerful pseudo ops. 

Source and object files are kept on disc so there is no limit on program size or 

location. 

In all SPY2 has acomprehensive set of 23 utility commands. These are supported by an excellent Reference Manual. 

The SPY2 front panel encompasses all the superb, easy-to-use facilities of the renowned SPY debugging monitor 

PLUS additional commands for toggling and finding breakpoints; relocating machine code programs; single stepping 

through subroutines in one go and facilities for accessing the front panel from programs in RAM or ROM with 

breakpoints, OSBYTE or CTR-F. 

SPY2 features a versatile disassembler with hex dump, full and intelligent disassembly. This identifies data areas in 

the program; these being displayed as a hex/ASCI| dump. Operating system calls are labelled creating very readable 

code. The powerful trace facilities enable program instructions and register contents to be traced to printer whilst the 

program is running. Indispensable for graphics programs as they can be stepped through whilst observing the effects 

on the screen. 

The EDITOR is designed with the programmer in mind for writing both programs 
and documentation. The editor includes a very powerful command language 

(including macros) that enables much editing to be done on a semi-automatic 

basis. It features full screen editing and deferred edit modes; no limit to document 

size; edit with backup facilities and a versatile text formatter. 
SPY2 features a disc sector editor displaying the contents of a whole sector, disc search facilities for finding byte 

patterns. or strings and free disc space. Files may be recovered by creating a directory entry with all the data 

concerning the deleted file. Directory entries can be easily amended using the *AMEND command. The *FORMAT 
command formats discs with any number of tracks. A verify command checks discs. The *REFORMAT command is 

extremely useful for recovering information from a bad track, reformatting it and restoring the data. Commands are 

included for loading files at &1900 and automatically downloading (and running) them. 

The DEBUGGER is instantly accessible for inspecting, modifying and disassembling 

machine code programs. Features include full 64 byte display in hex, ASCII and 

disassembled format; registers; stack; single step; breakpoints; memory search 

and much more. 

Price £60 inc vat. Please specify 40 or 80T utility disc. The most comprehensive of all debugging/disc utility ROMs. Price £30 inc vat. 

ASM provides all the superb features of the ADE macro assembler on its own ROM. 

The program source file may be written using any editor (even Wordwise or View!). Complete with reference manual and utility/macro 

library disc. Use the assembler that professional software writers use. 

Price £35 inc vat. Please specify 40 or 80T utility disc. 

/\G) SYSTEM Dept T 12 Collegiate Crescent, Sheffield S10 2BA (0742) 682321 
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Why buy a monitor when 
everyone already has a 
colour television and 
many have a portable in 
the kitchen or bedroom. 

Perhaps if you are a 
part-time computer user, 
plugging in for the odd 
game at weekends, you 
can get away with this 
thinking. If you use your 
computer for any serious 
business or educational 

The family T.V. is all very well if you are a 

part time computer user, but if you want 

the right tool for the job, take a look at 

istry, 

application you can’t. Nor 
if you turn on most nights 
and weekends. Then, to 
get full value out of your 
computer display, a 
monitor becomes an im- 
portant peripheral. 

The nice thing about 
Microvitec is that they of- 
fer a complete range of 
monitors so that you can 
choose just the unit for 
your application, pocket 

some of these monitors. 

and to match your com- 
puter. With a nod in the 
direction of compromise, 
we will look at the 
medium resolution CUB 
monitor, colour of course 
— if you want a black and 
white computer, go buy a 
Macintosh! 

The CUB has a ‘‘blue 
tube’’ which can best be 
observed with the monitor 
switched on but the com- 
puter disconnected. The 
screen is a hue of deep 
blue. This background has 
a calming effect on the 
eyes and appears to give 
depth to the two dimen- 
sional image. For con- 
tinuous use, say word- 
processing, a restful im- 
age is important. Most 
commercial database and 
wordprocessing packages 
use colour to good effect 
so a colour CUB scores 
over the green phosphor 
screen, and then of 

course there are the 

games. 

Some of the current 
Spectrum adventures use 
stunning full screen 
graphics and come alive 
on a monitor screen. The 
medium resolution is quite 
enough, giving a_ sharp 
picture with consistent 
colours. The eight colours 
of the BBC palette look 
very bright and solid with 

no fuzzing at the edges. 
Most televisons blur 

the finest colour mixing 
but not this monitor. Each 
pixel can be clearly made 
out. High resolution 
graphics, graphic 
envelopes and Moire pat- 
terns become sensational. 
The next step up to high 
resolution should prove 
unnecessary unless 
technical graphs or data 
have to be displayed to 
the greatest possible 
degree of accuracy. The 
medium resolution image 
is quite clearly visible from 
across the average living 
room. The picture on the 
CUB remains completely 
stable and there is no 
discernible distortion of 
the picture. 

When you have _in- 
vested so much in a 
peripheral like the 
Microvitec CUB, it pays to 
look after it. The screen 
attracts dust and dirt and 
needs regular cleaning. 
Anti-static cleaners are 
available. Don’t rest any 
other devices on the 
monitor especially an ad- 
ditional speaker or speech 
synthesis unit. The 
Microvitec CUB is worth 
taking care of and you can 
use it with your video 
recorder. Who needs a 
television? 



The MAM Ill is a good 
quality general purpose 
monitor and compared to 
its rivals it has a lot going 
for it. Most monitors have 
only a couple of controls 
on the outer casing but 
the MAM Ill has in addi- 
tion, vertical and horizon- 
tal hold, synchronisation 
control and a few quite 
novel adjustments. 

The most obvious of 
these is the ‘green swit- 
ch’. This is a rectangular 
button on the front of the 
case which switches off 
one electron gun to pro- 
duce a green (black and 
white) screen display. 
Unlike a ‘‘proper’’ green 
screen there are no levels 
of intensity, no light and 
dark greens. This is fine 
for monochrome’ word- 
processors like Acorn- 
soft’s View but may mean 
that you cannot read pro- 
mpts with software which 
uses colour, such as 
Wordwise. This is not as 
Critical as it sounds since 
editing under Wordwise is 
done in a 40 column mode 
and this is very readable 
with the monitor set to 
colour. 

The monitor is good 
enough to use for 80 col- 

umn colour display as in 
most non-wordprocessing 
work. Other controls af- 
fect the size and position- 
ing of the text on the 
screen. This would not 
cure the problem of the 
QL’s display which 
overscans and falls off the 
edges of the picture in 
monitor mode but it will 
help to centre a picture 
which goes off the top or 
bottom of the screen. 

Some of the effects 
which can be produced 
simply by knob twiddling 
are stunning if a little 
limited in usefulness. The 
sync control allows the 
MAM Ill to be used as a 
general purpose monitor; 
it can be set up to work 
with most machines that 
use RGB, even the par- 
ticularly difficult IBM PC. 
The disadvantage of this 
is that the sync has to be 
very carefully set up. 
When used with a BBC 
Micro different modes re- 
quire different settings 
but with a lot of patience 
a perfect setting can be 
found. Nonetheless this is 
annoying. 

The monitor provides 
good value for money and 
comes with a_ pedestal 

and turntable to allow it to 
tilt and swivel. The case is 
smart and robust in 
neutral beige. When it 
comes to the nitty gritty, 
the MAM Ill has a very 
good low/medium resolu- 
tion high contrast screen, 
and is a worthwhile alter- 
native to the Microvitec. 
The MAM Ill is made in 
Japan and sold there 

The Opus Supplies’ JVC 
monitor has been in cons- 
tant use in the office for 
months and has always 
proved reliable, taking 
very little time to warm 
up. Unlike the other 
monitors in this review 
the JVC monitor is not 
particularly attractive, but 
then what matters is the 
screen quality. 

The best test of a 
monitor is a row of letter 
M's. If you are comparing 
monitors in a dealers use a 
Computer capable of 

under the name Phoenix. 
It is imported and sold in 
the UK by Microage 
Distribution. There are 
two more expensive 
models in the range, the 
medium resolution MAM 
ll at £365 and the high 
resolution MAM IV _ at 
£458. Fine for serious use 
but a bit pricey for alien 
Zapping. 

displaying eighty columns 
and hold down the ‘‘M’’ 
key for a few seconds, 
trying both upper and 
lower case. If you can 
distinguish each letter 
then you are looking at a 
high resolution monitor. 
The JVC passes this test, 
just. Even if you cannot 
make out all the M’s do 
not write off the monitor 
as useless. 

In eighty column 
mode this is a tough test 
and there is no point in 
paying over the odds fora 
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feature which you are not 
going to use. 

~ The connections to 
the back of the monitor 
are very odd. Most 
monitors have some kind 
of DIN plug, some have a 
9 pin D-type connector 
and a few have a long flat 
pin connector. This last 
type is popular with televi- 
sion crews because it is 
large and robust. 

The Opus monitor has 
a combination of two of 
these connectors, two 
wires into a DIN and one 
into a flat plug. Opus sup- 
ply the cable so there is no 
problem in connecting the 
monitor to your computer. 

Unlike the Microvitec 
or MAM III monitors the 
JVC does not have a high 
contrast tube. This results 
in a lighter picture but pro- 
vides truer colours and so 
might be a better bet if 
colour accuracy is impor- 
tant. The image may not 
be as bright as on the 
rivals but the colour 
saturation is still good 
providing you do not try 
to work in direct sunlight. 

By high resolution 
Opus mean 580 by 470° 
pixels, they do a 370 by 

There are times when it Is 
preferable to use a green 
screen monitor. Colour 
may be nice but it is ex- 
pensive. Red, green and 
blue are produced by 
separate bits of the set 
and are mixed on the 
screen. This means that 
the electron guns have to 
be very carefully set up to 
produce a sharp picture. 
When you bear this in 
mind it is not surprising 
that a colour display costs 

470 medium res version 
which is a bit easier on the 
pocket. The controls are 
very sparse, only an 
on/off switch and a 
brightness control. 
However, all the other 
settings are fine, there be- 
ing no need to tweak any- 
thing to produce a good 
sharp image in the centre 
of the screen. One par- 
ticularly sneaky program 
did manage to throw it in- 
to a fit of rolling the image 
and with no way of 
counteracting this the 
game had to be abandon- 
ed. 

The most spectacular 
thing about the JVC/Opus 
device is the price, at 
£264.50 for the high 
resolution version and 
£206.95 for the medium 
resolution version. the 
low-tech styling is worth 
putting up with. Beauty 
is in the eye of the 
beholder so try to have a 
look at the screen before 
you buy. Low, Medium 
and High resolution are 
pretty woolly terms. 
Some medium-~ res 
monitors can be _ better 
than another manufac- 
turer’s high res. 

three times as much as a 
green screen one. 

Cost is not every- 
thing, some of the best 
word processors’ use 
green screens because 
they are so easy on the 
eye. Many games _ pro- 
grammers use _ two 
screens for programming, 
a green tube for writing 
the actual code on and a 
colour display for testing. 
If you have to sit in front 
of the screen for a while 

then something like the 
Philips V70O001 may be 
worth buying in addition 
to a colour monitor. 

Philips are one of the 
biggest manufacturers of 
electrical goods with 
manufacturing capacity 
worldwide, this monitor is 
made in Taiwan. Physical- 
ly itis, well, very monitor- 
ish, square, 
controls and a ventilation 
grill along the bottom 
edge. The controls allow 
the user to adjust bright- 
ness, contrast and 
volume. 

BEES 

EE Re, 

Underneath the set is 
a movable support which 
can be used to tilt the dis- 
play upwards. This has no 
level of adjustment, it is 
either up or down. 

What makes the 
V7001 special is its flex- 
ibility, it can be attached 
to most home computers, 
except the Spectrum. 
There is the composite 
video input which will 
work with things like the 
BBC, Commodore 64 and 
MSX machines but there 

with three * 

is also an RGB socket. 
This does not mean that 
there is an RGB display. 
simply that it can pretend 
to be colour and convert 
the signals into bright- 
nesses of green. This 
allows the monitor to be 
used with things like the 
Sinclair QL and the Oric. 

For a QL owner using 
a TV set this monitor 
would be a wise choice. 
The monitor mode still 
causes the display to fall 
off the edges but that can 
be corrected by using a 
window command. The 

% BELG ty ty GY 

image is good and sharp, 
but not of long per- 
sistence, so scrolling text 
does not leave a shadow. 

The Philips monitor 
does get fairly hot, but the 
grill at the bottom and the 
vanes at the top provide a 
path for convection cur- 
rents to cool the insides. It 
is hard to get excited 
about anything’ as 
utilitarian as a mono- 
chrome monitor, it does 
its job and it does it well 
and cheaply. 
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An excellent choice for both the 
beginner and the Spectrum owner 
wishing to upgrade. c\ 

Features: 32K, Z80A processor, 
SN76489A sound chip (the same as 
in the BBC Micro), 256 x 192 graphics 
resolution, 16 colours, 32 sprites 
(easily programmed moveable objects to make games 
writing easier), two Atari-type joystick ports, composite 
video socket, number pad. Sophisticated utilities to aid 
programming include built-in Assembler/Disassembler 
and monitor. 

Complete with 5 cassettes including Draughts, Toado and 
a Head Cleaner. 

MEMOTECH MTX512 
This computer has 
the same specification as the 
MTX500, but has 64K RAM 
(Random Access Memory). 

COMMODORE 64 
COMPATIBLE 

CASSETTE RECORDER 
Features: 64K, Microsoft BASIC, 
16 colours, 8 multi-coloured sprites, 
sound synthesiser (producing the best 
sound on any micro), 320 x 200 graphics 
resolution, four function keys, two Atari-type joystick 
ports, cartridge slot, parallel printer interface. 

CASSETTE RECORDERS 
(All Recorders have an integral index counter.) 

Acorn Recorder (including leads) ............. £35.00 
Morwood Recorder (including leads) ......... £29.95 
NINO EFET EO). PROCOTGEE oi cas siere is oa OS e tees £39.00 

See MINTO 5.50 et gS Shea Sa Gia 0) la ve dp -« wesw. £3.50 
MAIL ORDER ADDRESS: 
DEPT. YC9 
MICRO POWER LTD. 
SHEEPSCAR HOUSE 
SHEEPSCAR STREET SOUTH 
LEEDS LS7 1AD 
Tel: (0532) 434006 
SHOWROOM ADDRESS: 
MICRO POWER LTD. 
NORTHWOOD HOUSE 
NORTH STREET 
LEEDS LS7 2AA 
Tel: (0532) 458800 
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BBC MODEL B PLUS 
CASSETTE RECORDER 
AND 5 MICRO POWER 

Features: 32K, BBC BASIC (the fastest on any home 
computer), 8 display modes, 16 colours, 640 x 256 high 
resolution graphics, 3 voice sound plus noise channel, 
RS423 and Centronics printer interfaces, joystick port, 
built-in Assembler, 10 user definable function keys. 
Complete with a 16 program cassette and 512 page 
User Guide. 

ACORN ELECTRON PLUS 
CASSETTE RECORDER 
OR 5 MICRO POWER 
TAPES 
The scaled down version of the BBC Micro. 
Features: BBC BASIC, 32K, 7 display modes 
(including 80 column text mode and 640 x 256 graphics 
resolution), 16 colours, 9 octave sound plus noise 
channel, built-in Assembler. Complete with an 
Introductory Cassette containing 16 programs, a User 
Guide, and a book: “Start Programming on the Electron”. 

SANYO GREEN SCREEN 
MONITOR DM2112 £74.95 

PRICES CORRECT AT TIME OF GOING TO PRESS. ALL 
PRICES INCLUSIVE OF VAT. HIRE PURCHASE AVAILABLE. 
PLEASE CONTACT US FOR 
FURTHER DETAILS. CARRIAGE 
FREE FOR BBC 
AND MEMOTECH. 
ALL OTHER 
COMPUTERS £5.00. 

U.K. MAINLAND 
m ONLY. 

AMPLE 
FREE 
PARKING! 
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Have a good punch up without lifting your 

gloves! A ‘smacking good’ program by 

William Fong. 
Everyone will have heard 
of the boxing superstar 
‘Rocky’ played so 

breaking films. Now you 
have the chance to play 
the role on your full width 
technicolour 

Your opponent in this 
prize fight is Apollo, the 
greatest fighter of all time. 

realistically by Sylvester 
Stallone in three record 

computer 

screen! 
- 

He’s been trained by a 
computer and has never 
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been beaten before. As  gramthescreenshould go There are many REM statements to tell you what is 
Rocky IV, your aim is to. black and the message happening but for those beginners among you here's 
break his record and take ‘Please wait’ appear. some more details: 
the title. Then the screen turns 

Your controls in the green and the tune ‘Eye of 
ring are @ to move for-_ the Tiger’ is played. Now 
ward; (to punch with your you can begin. 
left arm;) to punch with The bell will ring to 
your right arm and ? to _ signify the start of round 
step back. You have 15. one. The time and the 
rounds of 20 seconds number of rounds are 
duration to knock Apollo displayed near the top of 
to the ground. the screen in addition to 

the points awarded to 
Program notes yourself and Apollo. The 

energy you use Is very im- 
When you type in the’ portant to keep track of 

program, make sure you _ since if you expend more 
SAVE a copy before RUN- than 500 points worth, 
ning it or one silly mistake you will be so weak that 
in the data could produce _ there is a chance you'll be 
a crash. When all is ready knocked out. The game 
and you do RUN the pro-_ continues until someone 

ge ; as 1 wins on points or a knock 
Out. 

SLR 

OW. 

High value of note S Collision between 
Low value of note sprites 

V Beginning of VIC- R Score for Rocky 
chip P Score for Apollo 

VL Volume address K Whether Apollo 
H High address for punches or walks sane Pant uibnrasuamtan This program uses the sprites to the full and trying to 

convert this program to a computer which does not 33 
L. Low address for wards. ‘ ' : 

voine. 4 TI Energy for Rocky support sprites is near impossible. 

W Waveform address T2 Energy for Apollo 
for voice 1 X,Y Positions of Rocky 

AT  Attack/Decay ad- X1 X position of Apollo 
dress for voice 1 U Whether Rocky or 

TI$ Time string Apollo is knocked 
A Value of depressed down 

key Number of rounds 



2 = @ @ @ ws @ & 

|b € bbb 6g t 8 
== =p = a a a a 

ere SP OWI HU BW 

are 
26 

=z Rocky IV |=\=\ 

POKEV+21, 7: POKEY+23, 7: POKEV+29, 7: POKEV+32. 13: POKEY+33, 13 
» POKE264@. 192: POKEY+27. 7: POKE2641,195:POKEY+40,9 
POKEV+39,6:POKEV+25, 7: POKEV+37, 1: POKEY+38.4 
PRINT" CRW ROCKY I¥ + BY WILLIAM FONG SEPT" 
FORN=1T04:PRIMT"@ a Roce aoe) Teg ke fe et RECS 
FORN=1T03: PRINT "bi a B" MEAT 
POKEV+@,.4:POKEV +1.‘ POKEY+2,K1:POKEY+3.'7: GOTOL24 

' IFUS2ANDC=3THEHE2 

> FORN®=17T0360: NEXT: FORN=1 TOSS: X=X-2) K1=%1+2: POKEVY+@. 4 POKEY+1,4 

3 REM ####* ROCKY RIGHT PUMCH meee 

3 $5 | 

og el ae a 
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listing 
REM ##*# ROCKY IVY > WILLIAM FOHG ¥# 
POKES3281,0:POKES3260,6:PRINT"Ta"TABC14)"PLEASE WAIT" 
DIMHI <16@>.L0¢ 18> : FORN=@T062 : READA: POKEL22e3+N, A: NEXT 
REM *#### POKES DATA FOR SPRITES ### 
FORN=8T062: READA: POKEL252+H.A: MEAT 
FORM=6TO062 : READIA: POKE12416+N,A: NEXT 
FORM=87T062 : READA : POKE12430+N.A‘MEXT 
FORN=8T062 : READA: POKELZS44+H.A > HEXT 
FORM=8T062 : READA : POKE12608+N. A: MEXT 
FURN=8T062 :‘ READA : POKE12672+N.A: NEXT 
FORN=9T062 : READA : POKE12736+N, A: NEXT 
FORN=@TO62 : READA : POKES 32+N. A: NEXT 
FORN=6T096: READHI (MN). LOCH) ‘HEAT 
PRINT" 0)" : ¥L=54296 | H=54273 ‘L=54272: W=S4276 : AT=S4277 B86: T1210: T2=16 
Ye53248 'X=17@:'7=168' 41=126: Ti¢="G9a080" 

REM ###4%# MAIN ROUTINE eae ee 
A=PEEK C197): C=PEEK CV+30) > POKEYL. 15 
U=INTCRND¢ 1985S) (K=INTCRNDS 1985) 
PRINT" Seiad TIME © "RIGHT$CT1I$, 32>: PRINT Sima ROCK'S <"R:PRINT"@@ APOLLO :"IN 

Po 
PRINT" SNe" TABCZ6) "MR ENERGY USED :"T1:T1=T1+2:T2=T2+2 
PRINT SMe" TABC26)"ma ENERGY USED :"INTCT2):T2=T2-.2 : 
POKEV+@8,%:POKEV+1,'r: POKE26040, 192: POKEV+2. X41: POKEY+3, 4: POKE2641,195:P=P+.3 
IFC=3ANDACS64THENPOKEN, 8: POKEW, 33: POKEH, 1: POKEL,233:POKEAT, 3 
IFR=4S5THEMPOKE 2944, 193 
IFA=S6THENPOKE 2846, 194 
IFA=46ANDX> 1 GQTHENM=X-S : IFX<K1+3QTHENX1=41-5 
IFA=SSANDACZSQTHENKEK+S 
IFK=1 THENPOKE 241,196 
IFK=2THENFOKE2H41, 1597 
IFK=3ANDX 1 <C23GTHENM 1=2%145 : [FX1L>K~SQTHENK=K+5 
IFK=4ANDX 1 >65THENA 1=X1-5 
IFC=3ANDA=460RA=SSTHENT 1=T1+1 
IFR=4S50RA=SG0RA=SSURA=46 THENR=R+1 > T1=T1+1 
IFK=10RK=Z0RK=30RK=4THENTZ=T2+1 
IFC=3ANDK=10RK=ZTHENP=P+1 :T2=T2+1 
IFTI$>="@@8B21"THEN4S 

IFU=1LANDC=3THEN? 
IFT=OTHENY="=1 5 Yl="'1-2: 7=1:GOTO47 
IFT=1THENY=""4+1 ''¥1="¥1+2: T=6:GOTO47 
GOTO2S 
REM *##* EMD OF ROLIND #ikeiake 
POKEYL, 15: FORN=1704: POKEW, @:POKEW, 17: POKEH, 96: POKEL, 254: POKEAT, 19 
FORM=1T0208 : HEXTM,N 
IFALS6STHENK1=K1-3 
IFXC25QGTHENK=K+3 
IFX>249AND%1C66THENSE 
POKEY+@,%: POKEY+2, %1 
GOTOS1 
Q=Q+1:PRINT"Si@ga ROUND © "G 
IFQ>15THEN134 

POKEV+2,%1:POKEY+3, 7 ‘NEXT 
T1=T1-18: T2=T2-10: T1$="8800086" :GOTO23 
REM HHH ROCKY KMOCKED OUT sme 
IFKC>2Z0RT 1CSOGTHEN2Z3 
POKE2042, 198: N=INTC(T1/18@> : K=x+5 : POKEV+0, X 
FORM=1TON: FORL=@T030@:NEXTL PRINT" SHRM ROCKY COUNT °"M 
POKEW, @: POKEW, 33: POKEH, 17: POKEL, 37: POKEAT. 56 
NEXT : IFQ>=15THEN134 
IFN>=1@THENR=6 : GOT0134 
POKEZ64@, 195: T1=T1+N: P=P+34:GOTO2S 
REM *#**® APOLLO KNOCKED OUT mee 
IFT2<SQB0RA<>S8THEN2Z3 
POKE2641, 199: N=INT(T2/18@> 'K1=K1-5: POKEV+2, %1 
FORM=17T0N : FORL=@T030@:NEXTL: PRINT" See APOLLO COUNT <"M 
POKEW, @: POKEW, 33: POKEH, 17: POKEL. 37: POKEAT, 56 
NEXT : IFQ>=15THEN134 
IFM>=16THENP=6 : GOTO134 
POKE2641.196: T2=TZ+N ‘R=R+30: GOTO23 
REM eae ROCKY NORMAL sede 
DATA, 69,.0,0,236,.6,3,232,6,3.136,.6,2.1 
DATA, 48,6,0.34,6,0,84,8,6,136,8,2,136 
DATA2, @,176,3.0,48,3,0,48,15,.6,6,0,6,6 
REM *###* ROCKY LEFT PUNCH #ieiem 
DATAG, 68,6,8,44,0,0,232.6,4,200,8,234,1 
DATAG, 48,6,8,40,6.6,84,6,6,34,6,2,8.6,2 
DATAS, 19,.192,8,4,192.12,6,192,12,.6,6,60 

= @ 0 

18, 
A, DATAG. 46,.4.4,.46,6,6.48,4, 
V4] DATAG., 34,8,.8.34,6,8,51,8, 

REM #e4# TUE ee 
DATAZ1,.154.21,154,25, 177, 
DATAG3,19,63,19,.63.17,37, 
DATAS?. 21,154.19,63,6,6.1 

om 

26,.8,8,22,6,8,34,.8,8,34,8,8,34,6,.8,34,8 , 

’ 

Ty 3 DATAG,6,0,8,44,0,0,40,4, 234, 136,0,202, 1 
DATAG,53,0,0,40,8,8,20,0,0,84,0,8, 136.4, 
DATAG, 138, 128,0, 128.176,0,192,48,0,192,4 
REM #4 APOLLO NORMAL keickt DATAZ1» 154.0, 8,22, 227,22, 
DATAG, 63,0,0,59,0,4,58,8,08,34,192,8,42, 192, 18,46,8,8,48,6 DATAZ1,154,.19,63,0,8,19, 
DATAG, 4@,0,8,40,0,0,20,8,0,21,0,0,34,0,8,34 4,8,0,24,.8 119 DATA19.63,17,37.21,154,1 

16,42, 
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DATA®, 162,4.3,131,0,3,3,0,3.3,192,8,8,8 126 DATA2Z27, 21.154, 1! 
REM ##*#* APOLLO RIGHT PUNCH #4m 121 DATAG, 6. 22.227.,6 
DATA, 66,6,8,56,.0,0,56,6,.6,32,192,08,42,1 2,163,0.40,6,8,40,0,0,46,4 22 DATAZ14.6,8,19,63,17,37. 
DATAG, 40,6,8,48,6,6,26,6,6,21,6,6,34,6,6,34,128,6,32.128,.6, 32,32 123 REM#PLAYS TUNE "E''E OF T 
DATA3, 123, 32,35.128,48,3,.0,43,.0,8,68 124 POKEV+6., 4%: POKEY+2, 41° POKEVL, 2 
REM *### APOLLO LEFT PLNCH sake 125 FORH=07095 :POKEW, @:POKEW. 33° POKEH) HICH > POKEL, LOCH? > POKEAT, 63 
DATAG, 66.6,0,56,.11,8,.56,35.,0.32.160,9,.178,128 @,8,172,8 126 A=PEEK (1979: IFAC>64THENIS1 
DATAG, 166,.0,6,166,0,0,90,6.1,90,6,2,32,6,2,32, 2) lef FORM=170118:HEXTM.H 

@ DATAL@, 32,4,.56,.48,0,43,.48,0,43,60,8,6,8.6 123 PRINT " Sim aleleleleleleeeceleleleleleletereleleiele) @ PRESS AMY KEY TO START " 
1 REM ###e ROCKY OUT eRe 1 A=PEEK C19?) : IFAS S64THENL 1 
2 DATAG. 6,6,9,6,6,6,6.6,6,.6,6,.8,6,6,0,6,6,6,8,.6,4,6,8, 1 GOTOZS 
3 DATAS.9,6,6.46,8,6,6,6,6,.0,6,6,6,6,6.10,128,192,26,1 1 PRIMT " Sim elelelelelele(elaleleletecelelelelelelelare) ‘ 
4 DATALIS.175.4,4.8 1 GOTO49 
3S REM #4 APOLLO OlIT dedi 1 REM ##4% SORTS QUT WHO WC sates 

1 
1 
1 
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4,8,4,6,0.6 4,8.9, 
9,202,158,171,256 

6 DATAG,2,9,8,6,6.6,6,.0,8,8,8,0,0,68,8.0, IFR>PTHENPOKEZS4@,13:PRINT"Taa ROCKY YOU DID IT! a 
7 DATAG,4.4,0,6,9.6,4,6,0,.0,8,6,8,8,2. 168.8,: IFP>RTHENPOKEZS41,13:PRINT"2ma ROCKY YOU LOST! a" 
8 DATAL73. 163,250, 173,175.8,8,8 RUN 
9 REM 4s WITNNER Jeeta A=PEEK (197): [FA=64THEN137 

DATA, 66, 192,3,4G, 192,2,.40,128,2,0.128,2.170,128,2.178,128,.0.178,0,0,40.8 PRINTA: GUTO137 MMI ho ooo og ooo PS OH Ob Whe io 



= Toolbox 
Get the most from your micro by delving 

into our toolbox of utility programs. 
Your file will now be 

Program effect: Colour and created and will autoboot 
character borders | whenever you boot the 

H : j disk. Machine: Aquarius eu eneveeleh Oe 

Programmer: D. Hancock and assemble the source 

the K option as above. 
The BASIC program will 
POKE the m.l|. routine into 
page six, call up the 
routine 7 and rie! delete. 

Program effect: Changes screen 
colour 
Machine: Atari 
Programmer: T. Peart-Jackson 

Either the BASIC or gram. Call DOS and select 
assembler editor source the K-BINARY SAVE op- 
code may be used to tion. In response to K, 
create the autorun file. type ‘‘AUTORUN. SYS, 
The program looks to the OQ600,062A,,0600"”’. 
consol keys every VBI and 
checks to see if either the ASSEMBLER LISTING 
Option or select screen @2C6 10 COLSCRN = £206 
colour will change. The DOF 20 CONSOL mm #D@1F 

option key will increase ioe Ot os ie ee 
fie ‘ VVBLED a $224 

the value POKEd to loca- aaaea sy Kez £600 

tion 710. The select key 60a 48 &@ PHA 
; Q601 APBD 7a LDA #COLOURE#FF 

will decrease this value. 602 BD2402 Ba STA VVBLED 
The program is intend- 0686 A926 = LDA #COLOUR/256 

ed to be stored as an 0608 BDZ502 H100 STA VVBLED+1 
AUTORUN.SYS file on ge a a. Co 
disk, although the BASIC ;START OF INTERUFT PROGRAM TO BE RUN 
listing can be run from B6OD a8 @1i3@ COLOUR FHF 

tt : To cr ate the Q40E 48 0142 FHA 

AUTORUN SYS a t O6@F ADIFD| wisa LDA CONSGL. 
/ ; le, Type 612 C9WZ =a16a CMP #3 SOF TION 
in and run the BASIC pro- 614 FaO7 aB17a BEG UF 

2616 COWS §B1e0 CME #5 ; SELECT 
@618 FABF a19a BEG DOWN 

4C2606 @20a JMF BACK 

EEC6@2 @21@ UF iING  COLSCRY 

402606 O228 JMP BACK 

oe CECé6O2 G2R@ DOWN DEC  COLSCRN 

Be 944 BACK Fe = " 
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Program effect: Produces double 
height characters 
Machine: VIC 20 
Programmer: P. Burke 

The number of characters 
you may use will depend 
on how much memory 
your VIC has. For the 
unexpanded VIC, type in 
the program and add the 
following line: 
20 POKE 644,24:SYS 
830 

Save the program 
before you run it. When it 

is run, all the characters 
on the screen will be 
displayed in double 
height. 

For a VIC with 8 or 
16K expansion, enter line 
20 as follows: 
20 POKE 648, 30:POKE 
36866, 150:POKE 642, 
SC2IP ORE BS iG: 
POKE882, 252: SYS830 

Program effect: Redefines 
characters 
Machine: Spectrum 48K 
Programmer: D. Robinson 

This program allows you 
to redefine 1152 graphics 
in blocks of 96 for use in 
your own programs. The 
data can be stored on tape 
and re-loaded whenever 
you require them. The 
graphics can be called up 
by POKEing the CHARS. 
system variable 23607. 

The data for the stan- 
dard character set are 
POKEd into RAM and are 
then read from ROM loca- 
tions: 15616..to 16383. 
The character set can 
then be redefined in RAM 
and called into the pro- 
gram by POKE23607, N 
where N is the start ad- 

dress of the newly defined 
set minus 256 and divid- 
ed by 256. The first ad- 
dress of the graphics is 
50432 leaving more than 
27K of RAM for your own 
program plus the user 
defined graphics area. 

There are four facili- 
ties: character redefiner, 
with complete  instruc- 
tions and two grids so 
that one graphic can be 
compared with another; 
loader; saver and set call 
up. In the latter the 
redefined set appears in 
the program itself. In- 
structions are given in the 
program. 
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program listing — 
1 REM XYGESOFT Jan-Mar ‘84 Do¢.R 

23658,80: FORE 23607,60: CLEAR Se4: BORDER @: FAFPER @: IN) (QQ FORE 73, OVER -@5 (C 

Ls 

102 LET j#=" '""REZR () *#+,-. /O1224567892 3 <=>? GABCDEFGHIJELMNOFGRSTUVWXYZO\ I" _# 

abcdefghi jklmnoparstuvwxyz ti)" 

105 INFUT "Do you want an explanation 7 "3 LINE y#: IF y#=""" THEN 

107 IF y#(1)<2"¥" AND y#¥ (1) 22"y" THEN GO TO 210 

110 LET at=" This program allows you to design 1152 graphics in blocks of 

9& at a time for use in your own programs. This 15 achieved 

by firstly FOKEing the data for the charac-ter set from ROM(locations 15616 to 

162383) inta RAMSAny amount ofsymbols,letters & numbers can then be redefined i 

nm RAM. " 

120 GO SUB 200 

130 LET a=" This new character set can 

FORE 23607 ,N 

Nis the start address of the new character set minus 296 and div 

GO TO 105 

then be adopted by: 

ided by 256" 

132 LET a#t=at+ 22607 is the CHARS system vari 

able which is FOREd to point tothe new character sets in RAM." 

135 GO SUB 208 

140 LET a¥=' For example,if S@432 was the start address,then N would be: 

(SQ422-256)/256 = 196 Therefore,to use this new set located at S@422, F 

ORE 22607,196 Any redefined graphics in thisset would then appear in the pro 

qram listing. sy 

142 LET at=at+" 50422 is in fact the first address where the new character 

sets are to be stored.This meansyou still have @7K+ for the restof your own prog 

ram." 

145 GO SUE 200 

150 LET a¥#=" If you wanted to return to thenormal set(located at 15616), the 

nm N would be +: (15616-2546) /256 = 60 50,te retucn: tot 

he normal character set, FOKE 22607,60" 

155 GO SUB 200 

160 LET a#=" NOTES ON THE DEFINE. MODE I 

f you choose the character: detiner mode,four statements in INVERSE VIDEO will 

appears CHARS. GSETsgthis is the char~ acter set you are defining. be 

OCATIONs this is the address of the first byte in this char set. 

165 LET at=at+" 

to use your set. 

Nsthis 15 the number to be FOKEd into 23607 when you want 

REDEFINING; this is the charac-ter you are rede 

TL Tes, 1, 

170 GO SUB 200 

180 LET a#=" <NOTES ON THE DEFINE MODE F 

imally i 

184 LET a#=a#t+"2 character sets,one in, INVERSE VIDEO ,will appear at the bottom 

of the screen.The inverse one isto be used for reference.In the other set,any re 

defined chars. will appear." 

192 GO SUB 200 

199 GO TO 210 

200 CLS : PRINT AT @,5; FAFPER 1; INE 63 "Character Redefinition"’’: FOR #=1 TOL 

EN at: PRINT a¥(f)¢2 IF a€(f)2>" " THEN BEEF .01,4@ 

202 NEXT ff: FRINT. #0; "FRESS A KEY...": PAUSE O: BEEF .5,20: RETURN 

210 CLS : INFUT “How many character sets do you want to redefine *? 

IF b#="" OR CODE bs“. 48 OR CODE b#257 THEN GO TO 210 

211 LET. b=VAL bSs0 IF b<1l GR b21t2 THEN . GOTO 210 

Y 215) LET po=6@: BEEP . 5,22 

220 PRINT AT @,@; FLASH 1: BRIGHT 1s; "Flease wait..."3 °°" 

oment..." 

220. DIMse (12h SDI hte) 

226 LET h(1l)=128: FOR f=2 TO. SG: LET htt =h (4-1) 72:3. NEXT .F 

250 FOR £=196 TO 196+(b-1)*4 STEF 4: LET c(f/4-48)=1: FOR g=15616 TO 16383: PO 

E €#2564+256+9-15616,FEER ge NEXT Gt NEXT £ 

240: BORDER @: FAPER @: INK 7: CLS : PRINT TAB 93 "Facility Menu-"s: 

"TNE bes 

‘s"I’m POKEIng at the m 

FRINT AT 2,0 

"1 >» Define a new set"sAT 4,0; "2 Load a set"sAT 6,0;"3 * Gave a set";AT 8,Q;" 

4 >» Call up a‘set" 

eae LET Lt=INReYSe i 1F ered OR Tee 0A THEN” (GO TO 258 

260 GO TO 100@*VAL IF 

1000 BEEF .5,20: BEEP .3,24: 

O21) + DEF INER* 

FAPER 6&:. OVER @:s BORDER 7: INK 1:2: CLS : FRINT AT @, 
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1902 FOR #=1 TO 6: FOKE USR "a"+4#,129: NEXT f: FORE USR "a" ,255: FORE USK "“a'+7, ° 1610 FOR #=0 TO 7: LET gor=FPEER (ch*#256+256+ ( (CODE g#-32)*8) +f) 

bbe] 1615 FOR q=1 TO 8 

1005 FPOKE 227607.,6@0: FRINT AT. 15.@:; INVERSE 1:35#(1 TO 32)3 j#(33 TO 64) 3#(65 TF 1620 IF gre=h(q) THEN FRINT AT i+#,9t8; OVER O:; "MB": LET gr=gr-h-(g)s LET a(f+1) 

QO 96) = 

1010 INFUT "Which set to be defined 7": LINE z#: IF z#="" OR CODE 24248 OR CODE a(¢+i1)¢h(g): LET b#(4#4+1,9) >=" Ka" 

z#>57 THEN GO TO 1010 1620 NEXT aq: NEXT ff: RETURN 

1@11 LET ch=VAL 2e€s IF ch?t12 OR chs 1 THEN BEEP .5.-30: GO TO 1010 1700 LET k=CODE c#-32: IF kiS2 THEN LET xx=16: GO TO 1720 

11> IP NOT. etch) THEN: BEEP, .oy.-cOs GOTO. 116 1710 IF ki£64 THEN LET xx=18: LET k=k-32: GO TO 1730 

1015 FRINT AT 18.03 "CHARS. SET: "seh 1720 IF k#=96 THEN LET xx=20: LET k=k-64 

1016 LET ch=196+(ch--1) *4 1720 POKE 2246@7,ch: PRINT AT xx, kic#: FORE 23607,po: RETURN 

1018 PRINT AT 11,@3"LOCATION :"sch*#256+2546 2000 BEEF 1,10: BORDER 6: PAPER 6: INE @: OVER @: CLS : PRINT AT @,@;"2 & LOADER 

1@22 FPOKE 23607,ch: PRINT AT 16,03 3#(1 TO 32) °° 34°53 TO 64) j#(65 TO 96) M 

1025 FOKE 22607.,po0: INPUT AT @,@:; "Character to be redefined 7 "; LINE c#: IF COD 2010 FRINT AT 4,13 "What is the set’s mame ”° (ENTER if name not known)" 

E c#2127 OR CODE c#232 OR LEN c#31 THEN BEEP .35.-20: GO TO 1035 2020 INFUT d¥ 

1034 PRINT AT 13,03 "REDEFINING: "sc#sAT 12,933 "N s"gch 2030 FRINT AT 7,43: LOAD d4éCODE 

1025 FOR f=1 TO 8: FRINT AT £,@;"CDOCCCTCCOCOCCCTOO": NExT f 2940 FOR £=196 TO 244 STEF 4: IF NOT PEER (#*256+255) THEN NEXT f 

1036 FRINT AT @,@: INE 2; FAPER 73 "COMPARE 187654221" 2045 PORE f#256+255 0 

1037 LET x=1: LET y=9%: DIM a(@) “O50 ERINT AT 8.0: "You have LOADed character set "sf/4-48;AT 10,05" To call thi 

1078 DIM b#(8,.8): LET k=(CODE c#-722) *8 6 Up im your own program,use FOKE 23607,"3f3AT 13,05." This set is located at 

1040 FRINT AT @.18:; "Cursor keys to"sAT 1,19: "move. "SAT 32,173 "p=ploat."sAT 3,173 "e He FHS G+ BEG 

serase."sAT 4,173; "c=store graphic" 2055 LET « (#/4-48) =1 

1041 PRINT AT 5,17: "n=store graphic";AT 6,18; "and change"sAT 7,19; "character set 2960 FRINT AT 16,0; "CHARACTER SET: "s4+/4-48: FOKE 22607,f: FRINT jg#: FORE 22607,p 

"SAT 8,17: "0=compare"sAT 9,18; "graphics. "3AT 10,173 "q=overlay a'sAT 11,18; "qraph oO 

ic. "sAT 12,173 "m=facility menu" 2070 FRINT #0: "ANY KEY FOR FACILITY MENU...": FAUSE @: BEEF 2132" BEEP Va, 1G 

1042 PLOT 12325,1@4: DRAW @,-28: DRAW 120,0 0 TO 240 

1045 OVER 1: INK 1: FRINT AT x,y "MM": BEEF .@@2,x+y: PRINT AT x,ys "i" “900 BEEF 1.12: BORDER 4: PAPER 6: INK @: OVER @: CLS : PRINT AT 0,0: "2 GAVE # 

1046 LET i1#=INFEY# SET 

1050 LET y=y+(i#="8" AND yi16)-(i#="S" AND y29): LET xnex-(i#t="7" AND x 1)+(i#="6 7310 INFUT "Which character set do you want to save ? "3; LINE c#: IF CODE ¢#<48 

"AND x= 8) OR CODE. c#>S7 THEN BEEF .5,7-20: GO TO 3018 

1960 IF i#="p" AND b#(x,y~8)=" " THEN FRINT AT x,y: OVER O;"M": LET b#(x,y-@)= “O12 LET c=VAL. cf: IF céi OR criz THEN BEEF .5,-40: GO TO 3010 

v $313 IF NOT c(c) THEN BEEF .6,-22: GO TO 3010 

MB": LET alx)=alxu) +2°16-y) 2020 FRINT AT 2,0: "Saving set "sc 

1065 IF i#¢="e" AND b#(x,y-8) ="BE" THEN PRINT AT x.yve OVER @O3"(0": LET b#(x,y-8)= 3025 LET s#="Chars. "+STRE ¢ 

¥ 2MW27 LET c=(c+48) #4 
fs LETx a(x) =a tx) =2° (16-y) SOS0 FPOKE c#256+255,1: SAVE s#CODE c#2564+255,769% 

1070 IF i#="o0" THEN GO SUB 1500 $040 BEEP .46.,2: FRINT AT 4.@:"Verifying...": PRINT AT 6,0;: VERIFY s#CODE : BEEF 

1075 IF i#="c" THEN GO SUB 120@: GO SUB 1700: GO TO 1030 .8,5: PRINT AT 7,0:"Code has verified " 

1080 IF i#f="n" THEN GO SUB 1200: GO SUB 1700: GO TO 101 7045 PRINT AT 1@.@%"Do you want to save it again 7": INFUT y#: IF y#(1)="y" THEN 

1085 IF i#="q" THEN GO SUB 1400 GO TO 3027 

1090 IF i#="m" THEN CLS : BORDER @: FAFER @: OVER @: INK 7: GO TO 240 “948 PRINT AT 10.0:"Do you want to SAVE another character set 7": INFUT y#s 

110@ GO TG 1045 IF y#(1)="y" THEN GO TO Ses 

200 OVER @: FOR f=1i TO 8: PORE ch#256+256+k+#—-L,a(f)s NEXT f: RETURN 20502 GO TO 2070 

1500 INFUT "Graphic to be compared 7"; LINE g#: IF CODE g#.32 OR CODE g# ba? OR 4000 BEEF 1,22: PAPER S: BORDER 6: INK @: OVER @: CLS : PRINT AT @,0;"4 SET CA 

LEN g#*1 THEN BEEF .5,-2@: GO TO 1500 LL-UF" 

15@5 FOR f=1 TO 8: FPRINT F f,@; OVER @:"CYEETECrO": NEXT Ff 4010 INFUT "Which set do yau want to wort with ?"s LINE c#: IF CODE c#248 OR C 

151@ FOR #=@ TO 7: LET gr=PEER (ch*256+256+ ( (CODE. g#-22) *8) +f) ODE c#257 THEN BEEF .5,-25: GO TO 4010 
1515 FOR g=1 TO 8 4012 LET b=VAL c#: IF b=@ THEN LET po=6@: FORE 23607,po: GO TO 2070 

a ita IF grt=hg) ‘THEN PRINT AT 1+#,g-1; OVER @O; "MB": LET gr =gr-h (gq) 4015 IF bei OR bs12 THEN BEEF .5,-22: GO TO 4010 

153@ NEXT g: NEXT fF 4016 IF NOT c(b) THEN GO TO 40190 

1540 RETURN 4020 FRINT AT 2,03" If at any time you want to return to the standard charac 

1400 INFUT "Graphic to be averlaid ?"; LINE g#: IF CODE g#.22 OR CODE g#e127 OR terset,choose this facility and askto work with set @. Don’t forge 

LEN q#*1 THEN BEEF .5,-20: GO TO 14600 t redefined chars. will appear in the program La Sharh febie 

1605 FOR f=1 TO 8: PRINT AT £,9: OVER O: "CIOCECLTM": NEXT f 403@-LET po=(b+48)*4: FOKE 22607,p0: GO TO 2070 

16@7 DIM a(&) 



Are you 
To play only games gon a Commodore 

computer is like asking Albert Einstein to work out 

the square root of four. 

The computer's brain barely ticks over. 

To really stretch it, you need more interesting 

software programs. For example, record keeping, 

interactive education, stimulating adventure games 

or word processing. | 

nly using 
And foraW these you need peripherals. 

Like a Commodore disk drive, a really fast 

storage and retrieval system with a vast memory. 

Or a Commodore cassette unit, the 

inexpensive way of loading and storing programs. 

For those who like the idea of text and graphics 

being more alive and having greater clarity than 

on a TV, there’s the Commodore colour monitor. 



COMMODORE MPS801___—[_ 

Dot matrix printer. £230.00. 
Tractor feed. Print speed: 
50 characters per second. 

COMMODORE MPS802 _ [_1 

Dot matrix printer. £345.00. 
Friction feed for standard 

paper. Print speed: 
60 characters per second. 

COMMODORE DPS1101_ ——L_J 

Daisy wheel printer. £399.99. 
Letter quality print on 
all types of paper. Print speed: 
18 characters per second. 

ete LOR REIL ESO PERSP OEM 

COMMODORE 1520 ___—iL_ 
Printer plotter. £169.99. For 
charts and graphs. Print speed: 
14 characters per second. 

20OMMODORE 1541 La 

Disk drive. £229.00. 
170K memory. 51/4” diskette. 

COMMODORE 1531 Ca 

Cassette unit. £44.95. 

For Commodore 16 and 

Commodore plus/4. 

COMMODORE 1530 Ea 

£44.95. For Commodore 64. 

COMMODORE 1701 St 

Colour monitor. £230.00. 

JOYSTICKS 3 = 

(prices from £7.50) 

PADDLES (£13.50). ee 

Details correct at time of going to press. 

yur brain2 
FOR FURTHER INFORMATION, TICK ONE (OR MORE) OF THE BOXES ABOVE AND 

SEND TO THE COMMODORE INFORMATION CENTRE, 1 HUNTERS ROAD, WELDON, CORBY, 
NORTHAMPTON NN17 10X. TEL: CORBY (0536) 205252. 

NAME 

And for hard copy, there are our three ye 

printers and a printer plotter. These will preserve 

on paper-in colour, black and white, chart form, 

graphs or text, the fruits of all your labour. | | 

“Finally, to make games playing more | 

exciting, there are joysticks and paddles. | 

| 
| 
| 

ADDRESS 

PE PCT 1184 

” commodore 
So use your brain. And make sure you use 

all of your computer's brain. 



Views 

input 
Looking for a space to air your views on 

computing or simply needing advice? Well, 

these pages are all yours. Send your letters 

to 1 Golden Square, London WIR 3AB. 
Dear PCT 
|own a 48K ZX Spectrum 
and | am contemplating 
buying a modem for it, 
and joining the Prestel ser- 
vice. Could you please ex- 
plain a little about Prestel, 
i.e. things it offers, cost of 
joining, where to contact 
and also recommend a 
suitable modem for the 
service. 

Also, | have heard that 
it is possible to expand a 
16K Spectrum to 64K. Is 
it possible to expand my 
48K Spectrum to 64K? 
Your faithfully 
M. Cooper 
Sandbach 

Prestel provides many 
specific services. For 
most people looking 
through Prestel is like 
wandering down a high 
street, some shops will 
have something of in- 
terest in the window but 
most are not worth look- 
ing at. There are several 
people selling goods 
through Prestel but 
delivery is limited to cer- 
tain areas. The most in- 
teresting section for com- 
puter owners is Prestel 
Microcomputing. This 
contains the very latest 
(daily) news and scandal 
on the micro’ world, 

spread across’ two 
databases Micronet and 
Viewfax. 

To use Prestel there is on- 
ly really one Spectrum 
modem worth looking at. 
This is the Prism VTX 
5000. It replaces parts of 
the Spectrum ROM and 
gives you a viewdata for- 
mat 40 column display 
and allows you to 
download the programs 
which Micronet and 
Viewfax sell. There is a 
standing charge of £5.00 
plus an extra £8.00 for 
Prestel microcomputing. 
Usage is free after 6pm. 
The best place to contact 
is Freephone Prestel and 
ask for a form. You can 
get the modem from a 
good computer dealer. 
It is not possible to 
upgrade a 48K Spectrum 
to 64K. The upgrade only 
works with a 16K 
machine and has to be ac- 
cessed from Forth or 
machine code. 

Dear PCT 
| have a 16K Spectrum 
which | wish to upgrade to 
48K. | am not sure of the 
best way to do this, so 
could you advise me. 

Is it better to buy an 
add-on 32K RAM pack or 
to send the computer 
back to Sinclair for a pro- 
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per internal upgrade? If | 
choose the latter route, 
how long can | expect to 
wait? 

Are the RAM packs 
reliable and will | be able 
to play 48K games just as 
well with one as if | had a 
48K machine? If you have 
ever compared RAM 
packs, which in your opi- 
nion is the best? | am 
eleven years old and lear- 
ning how to program, 
although | still enjoy play- 
ing games. 
Yours faithfully 
Neil Roper 
Bushey 

It would be very difficult 
to say which of the add- 
on Spectrum RAM packs 
is best. They are all 
reliable and will allow you 
to play 48K games in the 
same way as if you had a 
48K machine. However, 
some RAM packs do not 
allow you to plug anything 
into them so you cannot 
use a joystick or printer 
with them. 
The best option is to 
return your machine to 
Sinclair. The upgrade 
should only take a few 
weeks and you may even 
get a new machine in 
place of the old one. 

Dear PCT 
We have just bought an 
Electron computer but, try 
as we might, we cannot 
make the User Program- 
mable keys work. We 
have followed the instruc- 
tions in the User Guide but 
with no results. 

On pressing the FUNC 
key simultaneously with 
the appropriate function 
key, nothing appears on 
the screen. On pressing 
the FUNC key followed by 
the appropriate key, the 
number of that key is 
printed on the screen. 

| should be grateful if 
you could advise me as to 
what | may be doing 
wrong, or whether you 
think the machine is 
defective. 
Yours faithfully 
M.M. Bonilla 
South Ockendon 

The lines defining a key 
need to be RUN before 
you can use that key. Try 
this: 
% KEY 2 ‘’NEXT I’ 
10 FOR |=1 TO 10 
The »#KEY needs to be 
executed before it is used. 
You can’t expect the com- 
puter to define things in 
retrospect. 

CALLING ALL 
AMSTRAD 
OWNERS! 

We have had several en- 
quiries from readers who 
are experiencing problems 
getting cables to connect 
up printers to the Amstrad 
micro. The Amstrad is 
compatible with all cen- 
tronics printers and the 
edge connector on the 
back of the micro is the 
same as the one on the 
back of the old Tandy 
TRS8O Model I. 
Your local Tandy Shop 
should be able to sell you 
the correct lead which is a 
Model | expansion box to 
amphenol ribbon cable. 
The next problem you 
may encounter is that of 
unwanted line feeds. The 
Amstrad sets pin 14 high, 
so just cut the wire to pin 
14 and it will work. Sim- 
ple really! 
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PRINTERS 
BROTHER HR 15 
TRACTOR 
SHEETFEEDER 
KEYBOARD 

EPSON RX80T 
EPSON RX80F/T 
EPSON FX80F/T 
EPSON FX100F/T 
EPSON RX100F/T 
FX80 TRACTOR 

JUKI 6100 

MANNESMANN TALLY MT80 

NEC 2050 (IBM PC) 

OKI MICROLINE 82A 
OKI MICROLINE 83A 
OKI MICROLINE 92P 

SEIKOSHA GP100A 

SHINWA CP80 

STAR GEMINI 10X 

COMPUTERS 
COMMODORE 64 
COMMODORE 1541 DISK 
COMMODORE C2N CASSETTE 
INTFACE 64-PARALLEL 

APRICOT 2*D+MON 
APRICOT 10MB 
SANYO MBC555 
EPSON QX10 

STAR DELTA 10 

Blenheim House, Podmore Road, London SW18 1AJ 

01-870 3255 

ORIC AND SINCLAIR COMPUTERS 

Oric 1 computer 48K £95 (£92) £102. 
Oric Atmos computer 48K £171 (£158) 
£168. Oric colour printer £134 (£123) 
£140. Oric disc drive £304 (£278) £298. 
New Sinclair QL Computer £495 (£455) 
£475. Sinclair Spectrum 48K (with 6 
free programs while Sinclair's offer 
lasts) £131 (£131) £143. Microdrive £51 
(£50) £60. RS232 interface 1 £51 (£50) 
£60. Limited period special offer:- 
Microdrive + Interface 1.+ 4 Blank cart- 
ridges £102 (£100) £120. Blank micro- 
drive cartridges £8 (£8) £9. Interface 2 
£20.45 (£20) £24. 32K memory upgrade 
kit for 16K Spectrum (issue 2 and 3 
only) £31 (£28) £30. Fuller Master unit 
for the Spectrum including speech 
synthesizer, sound synthesizer, 
amplifier and joystick port £56 (£56) 
£62. Fuller FDS full sized keyboard for 
the Spectrum with proper space bar 
£52 (£52) £62. Spectrum printer inter- 
faces with cables:- Centronics £51 
(£47) £52, RS232 £35 (£33) £38. ZX 
printer has been replaced by the 
Alphacom 32 £71 (£67) £77. 5 printer 
rolls (State whether Sinclair or Alpha- 
com) £13 (£16) £21. ZX81 computer 
£45 (£44) £54. ZX81 16K ram packs £28 
(£25) £30. 

COMMODORE COMPUTERS 
Commodore 64 £204 (£184) £204. Vic 
20 £104 (£97) £117. Vic 20 starter pack 
£150 (£143) £173. Convertor to allow 
most ordinary mono cassette 

SWANLEY ELECTRONICS 

EX VAT INC VAT 
329.00 378.35 
62.00 71.30 

185.00 212.75 
135.00 155.25 

195.00 224.25 
220.00 253.00 
320.00 368.00 
465.00 534.75 
350.00 402.50 
30.00 34.50 

325.00 373.75 

199.00 228.85 

725.00 833.75 

255.00 293.25 
395.00 454.25 
379.00 435.85 

165.00 189.75 

175.00 201.25 

199.00 228.85 

152.17 174.99 
165.21 189.99 
32.00 36.80 
59.50 68.43 

1,425.00 1,638.75 
2,295.00 2,639.25 
795.00 914.25 
1,600 1,840.00 

329.00 378.35 

recorders to be used with the Vic 20 
and the Commodore 64 £9.78 (£9) £11. 
Bargain package:- cassette convertor + 
compatible cassette recorder £37 (£38) 
£44. Commodore cassette recorder 
£43 (£44) £50. Printer interfaces for Vic 
20 and the Commodore 64:- 
Centronics £45 (£41) £46, RS232 £45 
(£41) £46. Disc drive £233 (£209) £234. 
1520 printer/plotter £165 (£149) £159. 
1525 Printer £235 (£220) £245. 1526 
Printer £350 (£330) £360. Vic 20 
Accessories:- Super expander high res 
Cartridge £33 (£29) £34, Programmers 
aid cartridge £33 (£29) £34, Extra 
memory ram packs 16K £36 (£32) £35, 
8K £19 (£17) £20. 

ACORN COMPUTERS 
Electron £203 (£209) £229. Electron 
joystick and printer interface £61 (£62) 
£69. BBC Model B £404 (£357) £387. 
14” Colour Monitor £228 (£229) £319. 
Kenda double density disk interface 
system £139 (£125) £135. Disc drives 
5.25” 40 track:- single £200 (£184) £204, 
dual £356 (£325) £355. 

PE BES 5 ose Sea as 
Brother HR5 £185 (£171) £190. Shinwa 
CTI CP80 £225 (£218) £248. Cannon 
PW1080A £332 (£299) £329. Epson 
RX80 £277 (£251) £282. Epson 
RX80F/T £314 (£286) £316. Epson FX80 
£399 (£358) £388. Combined matrix 
printers and electric typewriters:- 
Brother EP22 £173 (£166) £186, 
Brother EP44 £258 (£235) £260. Smith 
Corona TP1 Daisy wheel printer £252 
(£225) £255. MCP40 Oric Colour 
printer/plotter £134 (£123) £140. Inter- 
faces to run the above printers from Vic 
and the Commodore 64 £45 (£41) £46. 
We can supply interfaces to run the 
above printers from Sharp computers 
£58 (£52) £55. 

Dept PCT, 32 Goldsel Road, Swanley, Kent BR8 8EZ, England. 
TEL: Swanley (0322) 64851 

Official orders welcome. All prices are inclusive. UK prices are 
shown first and include post and VAT. The second price in 
brackets is for export customers in Europe and includes 
insured air mail postage. The third price is for export 
customers outside Europe (include Australia etc) and 
includes insured airmail postage. 

SPECIAL OFFER for CBM64 

80-COLUMN/GRAFICCARD 
Digital clock 

IYOR.25 
3 8083 

one cise 8. st-08 

O00 C100 8 OO5E.8 08-28 sae. eee: oe 

Mixpossibility of 80-column screen with Hires 
CBM64-screen (also in colour) 

Grafic pictures; can be switched to background 

Upper line can be locked (for comments etc.) 

Adjustable line spacing for greater clarity on 
text screens 

FREE ADDED!: Sophisticated Wordprocessor 
with extended manual 

* Warning: Beware of 

— (inferior) imitations 
of ZERO-products! 

EPROM CARD / , 
two 2k/4 k EPROM sockets. 

@ EPROM PROGRAMMER | 
for 2716, 2732, 2764, 27128, 2532 EPROMS 

Can be easily connected to your computer 

Control software in EPROM € 6.50 * 

@64k RAM + 2k EPROM>¢ 55,954 @ EPROM-ERASER > 
With software for RAM - files. Easily connected. erases 4 EPROMS simultaneously G4 

Oy PRINTER BUFFER 
With 5 slicts, fully buffered, aL SR 1, SS 
switches for deselecting slots, par. input - par. output £86 £ 98 £109 
and on-board power supply serial input - par. output £94 £ 109 £123 

for all our products: Dealer inquiries invited. 4 

All prices exclude VAT. Shipping costs £ 1.50 

Supplier to schools, universities and i 
government departments. 3 

We have good documentation of all our 
products, free of charge. 

All equipment can be tried out without 
Obligation; if returned undamaged within 
10 days, you Only pay postage and packing ELECTRONICS 2 

149 KINGSTREET + GT. YARMOUTH NR30 2PA + TEL:(0493) - 2023 
(NASH HOUSE) 

Buffer Adventure 
Featuring the real-life 

characters who work at 
Buffer Micro. Dare you 

unravel the mysteries 
behind the shop? Are the 

people who serve you quite 
as weird as they seem? An 

amusing, pun-laden 
adventure 

Mysterious 
Fairground 

All the fun of the fair, plus 
unimaginable terrors in the 

House of Horror and the 
Ghost Train before you can 

find the filve items of 
treasure hidden 

somewhere In the 
Fairground 

Loony Bin 
Mad adventure 

requiring cool 
logical thinking to 

escape from the asylum 
and travel the world 

following the clues, Usesall 
but 8 bytes of the 

Spectrum's 48K memory. 

Personal Computing Today November 1984 
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Supplement 
Computers are hot property in the field of 

art and design — not your everyday home 

micro but well developed business systems 

costing thousands of pounds. 

Take .a look at the 
photograph. That person 
exploring the fantastic 
potential of the Artronics 
2000 art computer could 
be you! 

The chance to_in- 
vestigate the wonderful 
effects of this system is 
just one of the prizes on 
offer in our special 
graphics competition on 
the following pages. The 
other prizes are just as 
thrilling and the competi- 
tion should provide a not 
too daunting challenge to 

“stunning 

those of you who know a 
little bit about home com- 
puters. 

Computer aided 
design and art is an ex- 
citing new implementa- 
tion of silicon technology 
producing the visually 

effects in 
evidence on advertising 
hoardings and on the TV 
screen. 

The following article 
explains how these ef- 
fects are achieved and 
results from interviews 
with the leaders in the 

field. It is an exciting sub- 
ject which will be of in- 
terest to every reader of 
PCT. There are examples 
of some of the work 
which has been prepared 
on the Artronics and on 
similar computer systems 
— all in fu// colour. 

A true feast for the 
eyes follows, not to men- 
tion the chance to win 
some time at a design 
studio and an Atari 
60O0XL computer, so 
turn over for a visually 
stunning experience! 



( 

-\-, Feature 
i 

Computers 
in Design 
Simon Rockman’s been taking a look at 

some London Design Studios and learning a 
lot about computer aided design. 

, 

Computer graphics are 
-fun. | was never any good 
at art but when a com- 
puter is introduced to a 
subject, my interest and 
accomplishments soar! A 
computer can be to an ar- 

| tist/designer what a word 
processor is to an author 
Or a synthesiser is to a 
musician. It is still only a 
tool, but like a new type of 
canvas it has properties all 
of its own. 

| visited three studios 
which work with com- 
puter graphics. All of 
them produce art work for 
advertisements and films 
and | became _ quite 
knowledgeable in how 
such work is produced. 
The studios are all very 
different except in their 
total commitment to using 
computers to aid their 
design. 

L.MVLA.G.LWN.E. 

This was the smallest 
company | visited, having 
only recently begun work 
in this field, but their ob- 
vious enthusiasm and 
dedication has already 
paid off in terms of 

customer satisfaction and 
workload. The staff at 
I.M.A.G.I.N.E., Alan 
Seekers, who has a great 
deal of experience of pro- 
ducing films, Mark Norton 
and Roger Lewis, keep 
their computer (and 
themselves) going 20 
hours a day. 

The computer they 
use is an Artronics 2000, 
a superb dedicated 
graphics system. At 
around £36,000, its 
value can be compared 
with a yacht, a house or a 
Ferrari, but it is worth 
every ‘penny. The Ar- 
tronics can take a colour 
Or mono photograph and 
manipulate it to an extent 
one would consider im-: 

possible. 
The cover insert was 

generated by |.M.A.G.- 
I.N.E. for Jules Barnes 
for Ten Records for Gary 
Moore. 

Take a look at the 
competition montage in 
this supplement. this 
started life as five mono 
prints which, by skilled 
manipulation of the com- 
puter, was. transformed 
into the full colour image 
you see on the page. 

Watching the 
IL.M.A.G.I.N.E. designers 
is a pleasure. The com- 
pany who wrote the soft- 
ware for the Artronics 
were aiming it. at 
designers, not program- 
mers. Consequently, 
every operation is simple 
and easy to perform. Most 
of the work is done on a 
touch tablet, which is a 
digitiser about 50cm 
square. It works in con- 
junction with a_ special 
wired ‘pen’ translating 

movements into lines on 
the screen. 

To the side of the 
‘main unit is a terminal 
with a green screen and a 
little used keyboard. Most 
of the communication bet- 
ween the designer and the 
computer is via the pen, 
by selection of options. 
The keyboard is only used 
for things like file names. 
The green screen displays 
information about the sec- 
tion of the program which 
the designer is using. This 
is probably only _of any 
real use in learning about 
the system. Some of the 
prompts are quite funny 
proving that business 
systems do not haveto be . 



Weekend World Title designed by Robinson Lombie Naim Ltd. 
(Dig. Pics.) 

dull all the time. 
The main screen has a 

resolution of 512 x 512 
pixels with up to 256 col- 
Ours On screen at any one 
time. This is significantly 
greater than present home 
computers can manage 
and the results show. The 
computer is capable of 
displaying images which 
look like photographs. 
That’s only the beginning! 
Each image has an 
associated palette which 
stores the range of col- 
ours used by that shape, 
colour saturation and 
brightness of each colour. 
It is quite possible to start 
with a mono print and to 
produce a rainbow pat- 
terned montage, as Our 
competition picture 
shows. 

The photographs are 
not ‘re-drawn’ on the 
screen by the designer, 
but are ‘frame grabbed’, 
by placing the _ pictuire 
under a video camera 
which is sensitive to dif- 
ferent levels of 
brightness. The picture is 
then. transferred to the 

computer, one pixel at a 
time and the resultant im- 
age is displayed on 
screen. The camera is on- 
ly mono but can cope with 
colour prints by using red, 
green and blue filters. 
Once the picture is in the 
computer, the fun really 
begins. 

The colours can be 
changed to any one of 
16.7 million in its palette 
(and | thought the 
Amstrad did well with 
27!). The operator can 
draw lines around the sub- 
ject to be manipulated and 
the corners of the 
resulting outline can then 
be moved to distort the 
shape. Thus, a rectangle 
could be changed to a 
trapezium to give some 
depth to a flat image and 
to add perspective. It is 
even possible to move 
One point through the 
boundary of the shape. 
This technique is similar 
to drawing a shape on a 
piece of paper and then 
‘twisting’ the paper. 

One process which is 
very popular in the field of 

BBC Olympics designed by Liz Tones (Dig. Pics.) 

computer graphics is anti- 
aliasing. This relies on 
tricking the brain to see a 
ragged edge as a smooth 
line. Imagine a white line 
on a black background. If 
you are used to com- 
puters, you will know that 
unless the line is horizon- 
tal or vertical, there will be 
a staircase effect caused 
by the size of the screen 
pixels. If a grey line is 
drawn between the white 
line and the background, 
it is possible to blur the 
‘staircase’ to give a 
smoother effect. 
ee 

Weekend World Title 

This can be improved 
by putting a light grey line 
between the white and 
grey and a dark grey line 
between the black and the 
grey. Each additional layer 
sharpens the image fur- 
ther. 

The Artronics com- 
puter can produce both 
anti-aliased and normal 
images. As home com- 
puters develop, you can 
expect to see anti-aliased 
character sets introduced. 
These are very easy to 
read and take up only 
about twice the memory 
as the standard. A facility 
such as this takes the 
perceived resolution up to 
4000 lines. 

The effects produced 
by the Artronics are so 
stunning that | was con- 
vinced that the ugly metal 
box contained the latest in 
hi-tech hardware with 
loads of custom chips. 
When | read the technical 
documentation | was sur- 
prised to see that it is very 
similar to a medium sized 
business computer such 
as the IBM PC or Apricot. 
The central processing 
unit is an Intel 8086 runn- 
ing CPM86. There is 
128K RAM and two 
780K disk drives. 

This may be much 
more powerful than a 
Spectrum but it is not far 
removed. Indeed, the Ar- 
tronics could be running 
the common business 
packages found around 
the world, but 
I.M.A.G.I.N.E. have a BBC 
and second processor for 
their administrative 
chores. 

The crux of the Ar- 
tonics’ power is the soft- 
ware which is written in 
‘C’, a powerful and 
fashionable language. It 
provides the sort of 
facilities an artist wants 
rather that what the pro- 
grammer thinks an artist 
wants. As | have mention- 



Local Lights designed by Digital Pictures 

ed, options are selected 
from menus with a light 
pen so that the bulk of the 
artist's time will be spent 
drawing. Because of this, 
the menus’ disappear 
when they are not being 
used and reappear when 
called. In the end it is still 
the skill of the designer or 
artist which creates the 
image. The Artronics sim- 
ply makes it easier for 
them and_ saves their 
valuable time. 

Digital Pictures 

This name sums up 
the company very well. 
The output from the two 
Data General 330s sitting 
in Drury Lane, London is 
visible throughout the 
world, winning ap- 
preciative comments 
wherever it is seen. 

| had previously met 
the Director, Paul Brown 
at the Commodore Inter- 
national Art Challenge and 
had heard him talk at a 
conference on computer 
graphics a year before 
that. At both of these 
functions he had _ been 
wearing a business suit, 
so when | walked into his 
office to find him wearing 
denims and a_é T-shirt 
emblazoned with the 
words ‘Space Captain’, | 
hardly recognised him. 

The whole at- 
mosphere at Digital Pic- 
tures Is very relaxed in the 
best possible way. When 

in the 
field of computer graphics 

it is not necessary to have 
Regency furnishings to 

you are a leader 

impress prospective 
clients — your work 
speaks for you. This was 
the starting point of my 
visit. | was privileged to 
be given a private viewing 
of their past work. 

Unlike the other com- 
panies | visited, Digital 
Pictures produce ani- 
mated work, computer 
cartoons if you like. They 
have some very important 
clients. The BBC logo for 
the Olympics was done by 
them and is a mixture of 
models and computer 
animation. The burning 
torch was built and filmed 
by the BBC but the spinn- 
ing rings only existed in 
the memory of the Digital 
Picture’s computer. 

Each shape is a 
mathematical model, con- 
structed using some very 
heavy formulae. Because 
of this | expected Paul 
Brown to have been train- 
ed in physics or maths but 
his is an «artistic 
background. In common 

with a growing number of 
artists he has realised the 
potential of the computer 
as an artistic tool. 

Much of the software 
used is written in house. 
In much the same way 
that a programmer using a 
home computer might 
have a set of utilities on 
tape to renumber a pro- 
gram, Digital Pictures 
have their own set of 
standard routines to draw 
boxes and balls. Then ina 
way more akin to a 
sculptor than a painter, 
the formulae are trimmed 
to produce the desired ef- 
fects. One of the most 
screened films from 
Digital Pictures has been 
the advertisement for 
Michelin MX tyres. The 
Michelin man was _ con- 
structed in the memory of 
the computer out of oc- 
tagonal blocks. His arms 
and head were designed 
to be manipulated and the 
shadows all calculated 
from a_e specific light 
source. 

Artists know just how 
important light sources 
are and the computer can 
calculate shadows 
perfectly. Writing the 
software to do this, 
however, is exceptionally 
difficult and the execution 
takes a lot of processing 
time. For this reason 
Digital Pictures 
justifiably proud of the 
‘Local Lights’ sequence 
which incorporates not 
only shadows but also a 
light source in the middle 
of the picture. _ 

One of the longer se- 

Michelin MX designed by Lodge Cleesman (Dig. Pics.) 

are. 

quences of animation that 
is worth looking out for is 
the new Weekend World 
title screen. This took 
three months to do, with 
six men working 24 hours 
a day! It shows different 
scenes from towns across - 

‘the world and the final 
result is very impressive. 

The hardware used by 
Digital Pictures makes 
even the Artronics. look . 
like a toy. They have two 
Data General 
C330s, each with one 
Megabyte of memory, a 
dedicated floating point 
second processor and 92. 
Megabytes of disks. Each 
frame can be up to 9 
Megabytes in size and 
Digital Pictures have 
never found this to be a 
limitation. Rees 

The biggest problem 
is one of speed. Digital 
Pictures are considering 
buying a third Eclipse 
C330 or building custom 
hardware. One of the 
ideas in the air is of a 
system of 64 Motorola 
68000 processors all 
working together. If you 
consider that the optimum 
time for building a picture 
is 3% minutes and that all 
this hardware takes 
longer than that, you will 
appreciate the amount of 
byte shunting involved. 
The time limit is imposed 
by the camera which 
works the same way as 
the Dicomed Colour Image 
Recorder mentioned later. 
At the moment the costs 
of getting Digital Pictures 
to do some work for you 
are very high, so cartoon 
strip work is out of the 
question. 
ware improves we can 
hope to see Roland Rat 
usurped by RAM, bits, 
bytes and nibbles! 

Clicks 

Clicks produces very 
high quality artwork for 

Eclipse . 

As the hard- 
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use in presentations. They 
mix ‘n’ match hardware 
starting with an Apple 
containing a special card. 
From this, you can move 
up to an IBM PC or an Ap- 
ple with a colour monitor. 

_ These systems are all a lit- 
tle limited, only capable of 
producing simple bar and 
pie charts in a similar way 
to the QL Easel program. 

The next system is the 
Dicomed D38 and this 
allows a designer to draw 
shapes with smooth curv- 
ed edges, use step zoom, 
interpolation (a kind of 
multi-coloured shadows) 
and mirror images. Top of 
the range of computer 
tools is the Imaginator 
which can produce stipple 
effects and use a digitis- 
ing camera. Up to 124 

~. colours can be selected 

from a palette of 16.7 
million. . 

On the whole the 
Dicomed system is not as 
impressive as the Ar- 
tronics 2000, but where 
it does come up trumps is 
in the area of qualtiy and 
speed in producing simple 
slides. The kind of art- 
work which would take a 

~ skilled technical illustrator 
a whole day to do, can be 
done in twenty minutes 
by a skilled operator. 

Many companies have 
Apples with modems 
which they can use to link 
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Savage Progress 

up to Clicks’ and send the 
precious data direct to the 
hub of the system. The 
central core in this pro- 
cess is the ‘Colour Image 
Recorder’ which is 
basically a camera poin- 
ting at a TV tube. This 
final bit of kit is worth 
£500,000 and looks like 
a computer out of the mid 
70's Dr Who adventure. 

The CIR is about 2% 
metres high, 5 metres 
wide and has all the ‘stan- 
dard’ computer bits — in- 
cluding a magnetic tape a 

| Produced by Dycomed system 
Generated at |.M.A.G.I.N.E. for Burroughs Computers 
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drive, hard disk, floppy 
disk and a host of flashing 
light and switches. It 
looks too stereotyped to 
be real. Inside it lurks a 
small very high resolution 
black and white TV tube. 
Unlike domestic TV’s this 
one is perfectly flat. The 
image is built up on the 
screen and is then snap- 
ped by a 35mm camera 
with a very high quality 
lens. The end result is a 
resolution of about 8000 

lines in each direction 
which is as good as the 
grain size of the film can 
cope with. Each slide pro- 
duced in this way costs 
£6 but there is a library of 
images that can be re- 
used on the D38 and I|Im- 
aginator machines. 

Whenever Clicks have 
a new picture for their col- 
lection it is distributed by 
the machine’s manufac- 
turers to owners of their 
systems and, in return, 
the owners of these 
systems, send their slides 
for re-distribution. 

There are examples of 
Clicks work in this article. 
See how difficult it would 
be to tell whether they 
had been produced by 
man or machine, if you 
didn’t know better! 

PCT would like to thank 
the companies featured in 
this article for all their help in 
its preparation, and in par- 
ticular, for the loan of their 
work. 

I.M.A.G.I.N.E. are based 
at 11 Lower John St., Lon- 
don W1R. Clicks are at 35 
King St., London WC2 and 
Digital Pictures at 185 Drury 
Lane. 
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A keen eye and a pen are all you need to be 

in with a chance of winning a day at a 

London Design Studio and an Atari 600XL! 

1984 is the Year of 
Graphics and even home 
computers now have the 
capability of producing 
wonderful full colour 
graphic images on screen. 
If you have a computer 
which has limited poten- 
tial in this area or if you 
are in need of software or 
lightpens to turn your 
computer into a drawing 
tool, then this competition 
is for you. You also have a 
chance of winning a 
bonus prize of spending 

some time playing on a 
multi-thousand pound 
computer designed 
specifically for producing 
and transforming images 
into the type of art com- 
monly seen in advertising 
and films! 

We took advantage of 
the system used by the 
I.M.A.G.I.N.E. studio 
featured in the ‘Com- 
puters In Design’ article, 

who produced for us, the 
unusual competition mon- 
tage of computers. All 
you have to do is identify 
the five computers on the 
artist’s palette. All of the 
components have been 
changed in some way, 
either by colour, pixella- 
tion or distortion, but the 
basic identifying points 
are still clear. No com- 
puter appears twice and 
all of them are common 
home computers. 

Take care when 

deciding what is_ there 
though, as some of them 
are a little tricky. When 
you have made up your 
mind, enter the names of 
the five computers on the 
entry form in any order 
and send it to: Graphic 
Competition. Personal 
Computing Today, 1 
Golden Square, London 
W1R 3AB to arrive, 
before 30th November, 
1984. 

There are lots of love- 
ly prizes for you to win. 
The FIRST prize of an 
Atari 600XL computer 
will get you started on 
your graphic trail. 

This micro has fan- 



TION COM 
tastic oe ene 
with 256 colours and a 
high resolution screen. It 
has player/missile 
graphics which are like 
sprites and make possible 
animation and 3D effects. 
The display list function 
allows you to mix screen 
resolutions on the screen! 
We will also be giving the 
first prize winner an Atari 
TouchTablet which comes 
with very exciting soft- 
ware. 

And that’s not all. The 

lucky winner will have the 
opportunity of spending 
an afternoon at the 
1.M.A.G.I.N.E. Design 
Studio in London. Not on- 
ly will you see the im- 
aginative design team in 
action, but you will also 
be given the chance to do 
your own designing using 
the Artronics 2000 com- 
puter. An opportunity not 
to be missed! 

Only one person can 
win the first prize, but 
there are 10 runner up 
prizes to console the rest 
of you. Each of these ten 
will receive either a 
lightpen or graphics soft- 
ware. 

Datapen Technology 
Limited are providing 
lightpens for a whole 
range of computers. Their 
Datapen is one of the best 
around and comes with its 
own software to enable 

COMPETINION 
ies: on the computer. 
Filling in the grid is very 
simple and deletion and 
changes are also easy. 

Graphic software 
comes from Kuma, Com- 
modore, Melbourne House 
and Acornsoft. All of the 
programs are leaders in 
the field of computer 
graphics. 

Melbourne House 
Draw for the Spectrum 
enables the user to create 
pictures on the screen 
with the minimum of fuss. 

Kuma’s Paint Pic for the 
CBM64 comes supplied 
with an excellent 50 page 
manual which leaves no 
detail to the user’s im- 
agination — except 
designing the graphics 
that is! 

MPETITION: 
RULES AND REGULATIONS 

n is open to all UK and Northem 

employees of 
ter printers 

Personal Computing Today except 
gus Specialist Publications Ltd., 

| distributors, |. M.A.G.I.N.E. Design 
e connected with them. 
t be written legibly and submitted 
form from the magazine — 

NILL NOT BE ACCEPTED. | 
correct form is used, there is no 
r of entries you may submit. 

4. The prizes will be awarded to the first 11 correct 
entries opened on the closing date. No. cor- 
_respondence will be entered into with regard to the 
. Peagerninny ts and it is a condition of entry that 

November 1984 ‘and entries will be ons with a 
Poainark 0 of er ane. 

The Commodore 
drawing package, design- 
ed by the famous il- 
lustrator, Tony Hart, is 
very new and as you 
would expect from a 
merging of Commodore’s 
software experience and 
Tony Hart's drawing ex- 
pertise, provides the user 
with a very worthwhile 
graphic utility. 

Acornsoft’s Creative 
Graphics Package comes 
complete with a book and 
is an excellent starting 

GRAPHIC DESIGN ENTRY FORM 

package for the would be 
graphic designer! 

So there are lots of 
goodies to win and all you 
have to do is fill in the en- 
try form, send it off and 
await the results with 
bated breath. Good luck! 

PCT gratefully acknowledges 
the help and generosity of 
I.M.A.G.I.N.E., Acornsoft, 
Commodore U.K., Data- 
pen Technology Ltd., Kuma 
and Melbourne House _ in 
organising this competition. 

Print the names of the computers featured on the artist’s palette in the spaces 
below. The order is unimportant. 

you to create user-defined 
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Tatung 
Einstein 
This recently released micro has many 

features of interest to the home computer 

user. Mike Roberts puts | 
7 

SSS 

Tatung Einstein. Note the 3% 
disk drive on L.H.S. 
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The Einstein is the first at- 
tempt at producing a com- 
puter by the Tai electronics 
firm Tatung. However, 
the micro is not a foreign 
import but a thoroughbred 
British machine designed 
and built in this country. 
The concept behind the 
machine is the ‘package’ 
system that is currently 
favoured by a lot of com- 

front panel which con- 
tains the disk drive, a 
blank for another disk 
drive, and the seven inch 
speaker. The speaker is 
the only adequately sized 
internal speaker that | 
have ever seen in a com- 
puter. To go with this is a 
volume knob on the side 
of the box. Even at its 
lowest volume the sound 

can also load in the Disk 
Operating System (DOS) 
which in this case is 
Tatung/Xtal DOS. 

Tatung/Xtal DOS is to 
all intents and purposes 
CP/M. CP/M is_ unfor- 
tunately the de-facto 
standard for Z80 based 
business machines. | say 
unfortunately because it 
was never designed as an 

powerful and can do more 
than copy files between 
disks. There are a lot of 
options available when 
copying, one of the most 
useful is the ability to tack 
line numbers onto the 
beginning of every line in 
a word processor file. This 
means that you could 
write and edit a program 
using a word processor 

puter manufacturers like is deaferiing! Operating system, so it and then dump it on a disk 
CBS Adam with printer does its job poorly. complete with _ line 
and tape drive, and . Tatung/Xtal DOS, numbers. 
Amstrad with its tape and Peripheral however, is a vast im- Typing ‘XBAS’ calls 
monitor. The Einstein's in- connections provement on CP/M _ up Xtal research’s extend- 
built extra is a disk drive whilst retaining com- ed BASIC _ interpreter. 
of the Hitachi 3” variety. 
this stores about 190K of 
information. 

This built in disk drive 
makes any tape interface 
redundant but creates one 
small problem — Hitachi 
disks cost around £5 
when blank, so don’t hold 
your breath waiting for 
cheap games. 

Sleek lines 

The external ap- 
pearance of the computer 
is very functional, with a 
flat top designed to carry 
a monitor and the 
keyboard extending from 
the front. 

The keyboard is very 
good and has eight BBC- 
like function keys at the 
top. Pre-programmed 
graphics symbols are on 
the front of the keys 
similar to Commodore 
machines and are access- 
ed around the outer edges 
of the keyboard and are a 
different colour. The 
Alpha Lock key is soft, but 
there is an indicator light 
to show what state it’s in. 

Just above the func- 
tion keys is a_ hinged 
plastic panel to put labels 
for the function keys 
behind. This is one of the 
little touches that makes 
the Einstein so easy to 
use. Above this is the 

Arranged around the 
right hand side and back 
are the peripheral ports. 
On the right is a _ bi- 
directional RS 232C port 
that is fully supported 
from software and two A 
to D sockets with two 
converters in each. These 
will take joysticks or any 
other A to D device. 

Around the back of 
the machine is the Cen- 
tonics printer port, a slot 
for adding two extra disk 
drives, an eight bit user 
port and an expansion bus 
called the Tatung pipe. 
The pipe is what any add- 
ons will be chained to. 

Operating system 

Internally the com- 
puter has 64K of RAM 
plus 16K of video RAM 
for the video processor 
chip which is the same as 
is used in the Tl 99/4A. 
There is also 8K of ROM 
for the MOS (machine 
Operating system). 

When the machine is 
first switched on it goes 
into the MOS mode. The 
MOS is like a very com- 
plicated machine code 
monitor program. This 

Comparison chart 

Machine 

Einstein 
BBC 
Spectrum 
CBM 64 
Atmos 
Electron 
Amstrad 

Mem Cols 

patibility with it. Full error 
messages are im - 
plemented instead of 
CP/M’s cryptic ‘BDOS er- 
ror on A’ preceding a total 
system crash. 

At this point it may be 
worth noting that the 
Einstein is a totally soft 
machine. There is no 
BASIC or other language 
built-in even the OS 
needs to be loaded in by 
disk. Once in_ the 
Operating System you 
have access to all sorts of 
very powerful commands 
for manipulating disks and 
other input/output pro- 
cessing. You can also call 
up the directory to see 
what’s on a disk. 

Complete 
software 

The Einstein comes 
with a system disk that 
holds the disk formatter, 
disk copier, and BASIC 
language along with a set 
of demo programs. The 
formatter can format disk 
and backup disks _ bet- 
ween drives or between 
disks in a single drive. The 
copy program is_ very 

Text 

40x24 
varies 
32x24 
40x25 
40x28 
varies 
varies 

Graphics 

256x192 
varies 
256x176 
320 x 200 
240 x 200 
varies 
varies 

This BASIC is very power- 
ful and is one of the 
easiest to use that | have 
come across. The number 
of options and ways of 
doing thing is amazing. 
The POKE command is 
nearly redundant. 

The two main com- 
mands for altering the 
way the BASIC works are 
PTR and IOM. PTR stands 
for pointer and can be us- 
ed to check and _ alter 
various functions of the 
machine. IOM stands for 
Input Output Mode and 
controls all things in and 
out of the machine. One 
function of IOM is to 
switch between editing 
modes. One mode is a 
screen editor that is very 
similar to Commodore 
machines. Screen editors 
are the only editors that 
are any good on com- 
puters as they were 
designed for them. 

The other editing 
mode is a line editor. Line 
editors are throwbacks 
from when computers 
were huge great beasts 
with flashing lights all 
over them and teletype 
machines were the only 
means of Communicating 

Price 

£499 
£399 
£129 
£199 
£189 
£199 
£229/329 
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with them. On a teletype 
machine line editing was 
the only way of changing 
anything. In the modern 
computer age line editing 
is equivalent to a dinosaur 
roaming around Dart- 
moor. Even so, it is good 
of Xtal research to include 
a line editor so that people 
who are converting from 
Dragons and Sinclairs can 
get the hang of the proper 
screen slowly. 

Good graphics 

The graphics capabili- 
ty of the Einstein is as im- 
pressive as it is strange. 
The computer uses the 
well worn Texas TMS 
9918 video processor 
which can generate 256 
by 192 graphics in 15 col- 
ours. Colour is handled in 
a very strange manner. 
With: BBC: and “Lynx 
graphics each dot can bea 
different colour. On the 
Spectrum colour is selec- 
table only in each 
character square so that 
you can only have two 
colours in every character 
square at one time. The 
Einstein has a mixture of 
the: two: “Colour” ts 
definable in each horizon- 
tal block of eight pixels. 

Graphics’ handling. 
from BASIC is all that 
anyone could wish for. 
Commands supported are 
elipses, line drawing anda 
fast fill command that can 
fill any irregular enclosed 
shape. 

Sprite movement 

One other feature that 
the Tl chip has is sprites. 
Most people will know 
what a sprite is by now, 
but for those who don’t | 
will explain. When moving 
an object around the 
screen normally you are 
just changing memory 
locations. You have to be 

careful that what you 
remove when putting your 
object there can be put 
back later. This is slow, 
but quite satisfactory for 
simple shapes and move- 
ment. If you have more 
than one object on the 
screen at once it can get 
very sticky indeed. 
Another problem with this 
method is that movement 
is very ‘jerky’. 

Sprites are the answer 
to everybody’s problems. 
A sprite is a graphic shape 
that doesn’t exist in 
screen memory so that 

you don’t have to worry 
about what it’s writing 
over. The sprite is defined 
elsewhere and the video 
chip is clever enough to 
display this shape, just 
like it was in normal 
screen memory, exactly 
where you want it. To 
position a sprite all you 
have to do is to give it co- 
ordinates and, lo and 
behold, there it appears. 

Currently the only 
computers that can use 
this very advanced 
graphics feature are 
Ataris, Commodore 64 

and computers using this 
video chip. The Texas 
chip was the first to have 
sprites so they are the 
crudest of the three. The 
Commodore 64 is the 
latest and its sprites are 
fantastic. 

The Einstein can 
display up to 32 sprites 
on the screen at one time 
but only four at a time on 
one horizontal line. So if 
you put five sprites next 
to each other the fifth 
would just disappear. Xtal 
BASIC supports sprites 
fully. 

Quirky text 
handling 

Text handling on the 
Einstein is very odd. The 
Tl video chip has a 
number of different 
modes, some of which are 
text modes. All of its text 
modes are totally useless. 
Xtal Research’s screen 
handler uses the top 
graphics mode to display 
both text and graphics like 
a Spectrum or an Elec- 
tron. Text can be 
displayed as 40 columns 
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of 24 lines or 32 columns 
of 24 lines. A problem is 
posed in the 40 column 
mode. When | mentioned 
the colour earlier | said 
that you could define a 
colour area down to a 
horizontal block of eight 
pixels. In 40 column mode 
a character is six pixels 
wide. This causes pro- 
blems with coloured text 
but can be overcome in 
32 column mode or 
careful planning of text 
layouts. 

Detailed 
documentation 

The documentation 
for the Einstein is superb 
and should be a lesson to 
other computer manufac- 
turers. There are three 
manuals of varying 
thickness. The first is the 
230 page _ Introductory 
Manual, this will teach 
any newcomer to com- 
puters the rudiments of 
BASIC with little trouble. 

The second book is the 
320 page BASIC 
Reference Guide. This is 
an excellent work and will 
guide any expert around 
the most interesting parts 
of the machine in great 
detail. This guide is much 
better than the one that 
Amstrad sell for £20 for 
their computer. Both 
books do the same job, 
but the Einstein one is in- 
cluded in the package. 

The last manual is the 
slim 60 page DOS/MOS 
introduction, this gives a 
fairly detailed overview of 
the MOS, the DOS and the 
utility programs supplied. 
This book is a must for 
anybody considering us- 
ing the machine seriously. 
Hats off to Tatung! 

Future plans 

Tatung are promising 
a dedicated monitor to 
use with the system. This 
will fit in the dent in the 
top of the machine. At the 

moment you can use a 
normal RGB monitor 
through the monitor port 
but some switches need 
to be set inside the 
machine. This process is 
quite simple and well ex- 
plained and anyone of 
average intelligence and 
sense should be able to 
make the change. 

Opening up the com- 
puter to make the 
changes is simpler than 
Opening a BBC and even 
the most inexperienced 
users of that machine are 
doing it all the time. The 
Einstein has. definitely 
been designed to be open- 
ed — undo two large 
screws and the top just 
slides off. This is good 
news for add-on hardware 
manufacturers. 

Currently the monitor 
socket is set up for YUV 
video, this is a non- 
standard protocol in as 
much as it is not used very 
much for monitors, so if 
you get a Tatung monitor 

you will not be able to use 
any other computer on it. 

When | first came into 
contact with the Einstein | 
was shocked at the level 
of technology that went 
into it. Most of the hard- 
ware was obsolete years 
ago. But when | started to 
use it | found that the soft- 
ware and documentation 
more than made up for it. 
Tatung have definitely 
been clever with this one. 

Drawbacks 

There are only a few 
drawbacks with the 
machine. The first is its 
price — £499, but this 
does include a disk drive 
and lots of features nor- 
mally found only as extras 
on a lot of computers. To 
expand a Spectrum to this 
level of ability would cost 
you a lot more than that. 

The 40 column screen 
is a bit of a shame. If it 
had an 80 column screen 
it would be able to run all 
the available CP/M 
business software but as 
itis, it can only run the 40 
column stuff. There is 
some around but not as 
much as the 80 column 
software. At £499 witha 
built in disk, CP/M and 80 
columns it would have 
wiped the 8 bit business 
computer market clean. | 
have seen one bit of soft- 
ware for the Einstein. It’s 
WDPRO by Kuma. 
WDPRO is a word- 
processor that is on 
almost every 2Z80O 
machine that | can think of 
and is quite reasonable. 

In conclusion, | think 
that if this machine was 
£50-£100 cheaper it 
would take off in a big 
way and give the Amstrad 
a run for its money. As it 
stands it is still a very 
good machine, not 
Outstanding, just very 
good. 



After e ve rything 
thats been said in 

Plenty. 
_ TheCPC464isanenthusiast’sdream 
come true. 
Few applications are beyondits 

capabilities, with its sophisticated 
features, complete expansion bus con- 
nector for sideways ROMs, serialinter- 
faces, disk drives and modems. 
Nowonderthepressisinraptures 

over it. 

The CPC464 system. 

It comes complete and ready-to-go. 
Here's what you get for that incredibly 
low price. 
64K of RAM (42K available), 32K of 

ROM, colour monitor or green screen 
VDU, typewriter style keyboard, 
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CPC464 green screen VDU (GT64) 

praise of Amstrad’ 
CPC464, is there 
aythiagie: add? 

DMPI Printer 

Speakers 

CPC464 Computer 

PERIPHERALS 

integral cassette data recorder and a 
very fast extended BASIC. 
TheCPC464 offers youhighresolu- 

tion graphics, 80 column text display, 
up to8 text windows plus a graphics 
window and a palette of 27 colours. 

Not to mention a 3-voice, 7-octave 
stereo output you can feed through 
a hi-fi amplifier and speakers. 

Now we think you'll agree, 
that’s some system. 

Low cost disk drive. 

Aninexpensive floppy disk systemis 
available which includes CP/M* (giving 
you the option to.access 3000 proven 
programs) and LOGO withits famous 
educational applications. 

Optional disk 
drive DDI-1 
including interface 
CP/M* and LOGO 

£199.95 » AMSTRAD 



Printer port. 

The CPC464 hasa built-instandard 
parallel printer interface which offers 
youthe facility to provide permanent 
reference of program listings, letters, 
invoices, anything that requires ‘hard 
copy . 

AMSTRAD 

AMSTRAD 2, 

Optional80 column dot matrix printer DMP-1 operates 
at up to50 characters per second. Combined with the 
CPC464, it offersa high performance text processing 
system for only £199.95. 

Joysticks. 
Power supply modulator. 

You can bring those arcade games 
stunningly to life with the optional joy- 
stick controller which hasa socket fora 
second stick. 
The optional powersupply and mod- 

ulator enables the CPC464 to becon- 
nected to any home colour TV. 

_ Amsoft. Fast growing software. 

Thehigh quality softwaretakes full 
advantage ofthe CPC464’s high speci- 
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ficationandspeedloading capability. 
Whichmeansevencomplex programs 
can be loaded quickly. 
A range of software is already 

available. And it’s growing rapidly. 
Educational programs, business ap- 

plications and arcade games are all 
designed toutilise the CPC464’sim- 
pressive graphics, sound and proces- 
sing abilities. 

BOOTS C@2MET Dixons 
AND OTHER 
COMPUTER Menzies RUMBELOWS 
STORES 

*Trade mark Digital Research 

I'd like to know more about the exciting CPC464 complete computer system. 
Please send literature right away. 

NAME 
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100.00 000.00 600,00 000.00 
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¥239 
Computer complete with 
green screen VDU (GT64) 

Y349 
Computer complete with 
colour monitor (CTM640) 

CPC 4164 
complete 

with 

monitor 

datacorder 

Amstrad Club Membership. 

Whether you re interested in com- 
mercial applications or you’rea games 
fanatic, you ll want to join the Club. 
Members enjoy immediate benefits 

like the privilege card, Club binder, 
regular magazine, competitions for 
valuable prizesandcontact withother 
Amstrad users. 

MEMBERSHIP NUMBER 

REGISTERED NAME 

EXPIRY DATE 

NOT TRANSFERABLE: SEE MEMBERSHIP CONDITIONS FOR TERMS OF USE 

vc aoe" AMORA 
ONE GREAT IDEA AFTER ee ae 

POSTCODE PCT1 (a 

| 
| 
| 
| ADDRESS 

| 
| 
| To: Amstrad Consumer Electronics plc, Brentwood House, 169 King’s Road, a 
| Brentwood, Essex CM14 4EF. Tel: Brentwood (0277) 228888. i iaiaiiieai ee eee 



Title: Enigma 
Format: Tape 
Software House: Brainbox Software Ltd. 

20 Orange St..London 
Price: £5.95 

Machine: 
| find playing games 
against computers trying 
at the best of times but 
when | don’t even know 
the rules it becomes near 
impossible. The idea of 
Enigma is not to play the 
game but to discover the 
rules by which it is played. 
A bit like code-breaking 
really. The game is 
reasonably well presented 
with clear instructions 
and probably well worth 
the money of anyone who 
likes tying their brains in 
knots. 

The game has five 
separate ‘enigmas’ to 
solve and each seems 
harder than the last. If you 
solve all five and still feel 
mentally masochistic you 
can send your cassette 
back to Brainbox Soft- 
ware with a cheque for £4 
and get yet another five 
enigmas. | personally 
think it should have been 
called ‘Frustration’. 

BBC Model B 

Title: 
Format: 

Mined Out 
Tape 

Software House: Quicksilva, 13 
Palmerston Road, 
Southampton. 

Price: 

Machine: 

Bill the Worm, megastar 
extraordinaire has manag- 
ed to get himself trapped 
in a minefield. Your mis- 
sion, should you accept it, 
is to rescue Bill and as 
many of his leading ladies 
as you can without blow- 
ing yourself to kingdom 
come. Your only means of 
assistance are a piece of 
string and a friendly little 
minespreader who clears 
away invisible mines. 

The computer tells 
you when you are next to 
a mine but not in which 
direction it lies. Each 
screen is harder than the 
last and eventually when 
you've run out of string 
and the crazy mine bug is 
chasing you things are 
well nigh impossible. 
Although I’m not sure 

us sweating over 

£7.95 

Oric 1/Atmos 48K 

how many screens there 
are since l’ve yet to get 
past screen six. 

An excellent example 
of what can be done with 
BASIC which should keep 

the 
keyboards for many 
hours. Nice one lads! 
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Title: 

Format: 

Price: 

Machine: 

Turtle graphics are regard- 
ed by some as nothing 
more than a plaything for 
children, but this program 
from Kuma_ will dispel 
such thoughts. 

Contained within the 
interpreter is an im- 
pressive selection of com- 
mands which can be used 
to obtain a workable 
understanding of the 
operation of LOGO. These 

1} commands can also be 
nr - - linked together to create 

tan new procedures of a 
much more complex 
nature which themselves 
can be used to form even 
more procedures. Thus 
from a simple grasp of the 
basics a complex relation- 
ship can be formed at the 

Cavelon 
Tape 
Ocean Software Ltd. | 
Ocean House, 6 Central | 
Street, Manchester 2. | 
£6.90 

Title: 

Format: 

Price: 

Machine: 

Machine code programm- 
ing made easy! Possibly 
an over-reaction, but 
SCOPE 64 is a package of 
46 commands for handl- 
ing graphics, sprites and 
sound. Without any 
knowledge of Assembler 
or 6502 machine code, 
fast and powerful 
graphics and sound 
routines can be written. 
These can either be stand- 
alone programs or incor- 

STAR TABLE 

Screen display 
Addictiveness 

Ease of use 

Overall 

LOGO Graphics 
Interpreter 
Tape 

Software House: Kuma Computers Ltd., 
Pangbourne, Berks. 
£9.95 

Spectrum 48K 

user's own. speed of 
understanding. As well as 
learning the rudiments of 
programming, this pro- 
gram also stimulates an 
awareness of shape and 
geometrical form. 

An_ informative little 
booklet accompanies the 
tape which gives suffi- 
cient information and ex- 
amples to enable compe- 
tent use of the interpreter, 
this combines to make the 
package a worthwhile in- 
vestment for anyone. 

G.W. 

STAR TABLE 

SCOPE 64 The 
Games Designer 
Tape 

Software House: ISP, Hampstead House, 
Basingstoke. 
£17.95 

CBM 64 

porated into standard 
BASIC programs. The 
‘language’ allows pro- 
grams to be _ structured 
with the inclusion of both 
testing and _ branching 
commands. 

TRE SCOPE: Com 
mands are entered in 
BASIC REM. statements 
and then ‘compiled’ with 
the SCOPE program 
which resides in high 
memory. Before compiling 
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you must reserve areas of 
memory for the compiled 
program and any other 
routines to be stored. The 

Title: Flight Path 737 
(Advanced Pilot 
Trainer) 

crosswinds and a chance 
of engine fires. 

Because of the need 
for mathematical calcula- 

compiled routines and Format: Tape tions by the computer, the 
programs are then run by ; , program is in compiled 
issuing a SYS call to the Software House: Anirog Software, 29 BASIC, slowing down 
previously reserved area. 

The program comes 
well packaged with an ex- 
tensive 60 page User 
Manual. Also provided on 

West Hill, Dartford, 
Kent. 

Price: 

Machine: 

£7.95 

CBM 64 

reaction time a little. For 
added interest the inclu- 
sion of a navigation map, 
would for me, enhance 
this otherwise very good 
simulator. | have seen bet- the tape are seven 

demonstration programs | As the pilot of this high tle tune is played while ter flight simulators but 

whose listings are includ- | performance jet airline, | you choose between First not for the 64. 

ed in the manual for | you must take off from an Solo, through six levels of STUDS Loader’ 

reference. airfield surrounded by _ difficulty, to Test Pilot. In loading time is 65 
D.W. | high mountains and, hav-_ First Solo the mountains seconds. 

STAR TABLE 

ing climbed your aircraft 
safely over them, prepare 
yourself for a landing at an 
airfield in the _ valleys 
below. 

When the menu ap- 
pears, a nicely arranged ti- 

are 5,OO0Oft. and the run- 
way 3 miles long and no 
in-flight hazards. 

In Test Pilot the moun- 
tains are 9,200ft. and the 
runway one and a half 
miles long with 

STAR TABLE 

Hercules STAR TABLE 

Tape 
House: Interdisc, 249-251 

Kensal Road, London 
W10 5DB 

Price: £6.95 

Machine: CBM 64 

This game consists of 12 different randomly 
generated screens depicting the Twelve Labours of 
Hercules. Your task is to guide Hercules from plat- 
form to platform and up and down ropes to the goal 
of each particular labour. 

However, to thwart you in this task, you will find 
that platforms suddenly burst into flames whilst Her- 
cules is standing on them, thus losing you a life. 
They also sometimes disappear without warning 
once more costing you a life. On the other hand, 
both ropes and platforms sometimes miraculously 
appear where there were none before. But this is a 
rare and equally random occurrence. This leaves you 
quite unsure of how to form any strategy for playing 
the game at all. : 

There is a rather splendid title screen with od : 
animated Greek mythological figures with an equally <0 P 
splendid tune but this is unfortunately only displayed 
when you abort a game. 

| must admit that | was very frustrated and con- 
sequently very disappointed with this game. | am 
sure it has got potential to be a Top Ten hit, but has 
failed for rather silly reasons. 

Title: 
Format: 
Software 

D.W. 



[As seen inthe nationalpress|) The Prizes: 
You could win £2,500 to be spent ‘ ™ bes 

onadream holiday of your choice 
for you and your family! 

Second prize—acomplete Canon ~~, o> 
portable video outfit worth £1,300. a) i) 

Third prize —a BBC Model B micro 
computer plus software worth £450. & 

Fourth prize — Minolta X700 camera / 
with a50mm lens and flashgun, 
worth £280. 

<2 
COnpe 

Way Sanaa etek ‘ ree a HS Wey enter: 
Just identify the twelve 
objects pictured 
opposite.... 

HINT —the Argus Specialist 
Magazines listed below might give you a cle 

Electronics Today International Games Computing 
Personal Computing Today Photoplay Movies and Video 
Movie Maker ZX Computing 
Your Model Railway Military Modelling 
Clocks Hi-Fi Now! 
Home Computing Weekly Winemaker 
Beatbox Citizens Band 
Ham Radio Today Model Boats 
Electronics Video Today 
35mm Photography Popular Crafts 
Model Cars Which Video? 
Woodworker Your Commodore 

and write your (one-word) answers in the spaces provided on 

the coupon. For instance, if you think that number 9 isa 
record, write ‘record’ in the space next to 9on the coupon and 
so on. Then tell usin up to 20 words why MAGAZINES 
MAKE IDEAL HOLIDAY READING. Complete the coupon 
in BLOCK LETTERS, and send itto: DREAM HOLIDAY 
COMPETITION, Argus Specialist Publications Ltd., 
No 1 Golden Square, London W1R 3AB, to reach us no later 

than 31st December 1984. 
Competition rules 

1 The competition is open,to all UK and Eire readers except employees of Argus Specialist Publications Ltd., 

their printers and distributors. 

2 As long as an original coupon from the magazine(s) of your choice is used for each entry there is no limit 
to the number of entries per person. Photocopied coupons will not be accepted. 

3 All entries must be postmarked before 31st December 1984. 

4 The prizes will be awarded to the first four entrants who identify the twelve objects correctly and whose 
completed sentence is judged the most apt and original. 

5 No correspondence will be entered into about the competition results; the judges decision is final. 

6 Winners will be notified by post and the results will be published in a future issue of this magazine. 
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AGE (if under 18). NAME(BLOCK LETTERS) 

| ADDRESS 

Send to DREAM HOLIDAY COMPETITION, Argus Specialist Publications, No 1 Golden Square, London W1R 3AB. 



PRINTERS — 
DOT MATRIX 

All printers have centronic parallel interface unless otherwise 
stated. All printers have hi res dot addressable graphic mode. 
Please send SAE for full details. 

EPSON 
FX80 160CPS 10” wide friction & pin feed £324 + VAT £373 
FX100 160 CPS 15” wide friction & tractor feed £499 + VAT £574 
RX80 F/T 100 CPS 10” wide friction & tractor feed £239 + VAT £275 
RX80 100 CPS 10” wide tractor feed £199 + VAT £229 
RX100 F/T 100 CPS friction & tractor feed £385 + VAT £443 
8143 RS 23 Interface for FX and RX printers £39 + VAT £45 
8148 RS 232 Interface with 2K buffer x on x off £60 + VAT £69 
Ribbon Cartridge for RX80 FX80 & MX80 £5 + VAT £6 
Ribbon Cartridge for FX100 & MX100 [7+ VAT £8 

STAR 
Gemini 10X120 CPS 10” wide friction & tractorfeed £200 + VAT £229 
Gemini 15X120 CPS 15” wide friction &tractorfeed £295 + VAT £339 
Gemini Ribbon £3 + VAT £3 

SEIKOSHA 
BP 420 designed for the business world, 420CPS in 
draft mode, 110CPS in NLQ mode. £1095 + VAT £1259 

SMITH 
CORONA 
Fastext 80: 80 col, 
80CPS. Friction 
feed standard 
£149 + VAT £171 | 

ENSIGN 
1650 Standard, Correspondance and Graphics 
Modes; friction and tractor feed; 165 CPS; 
bi-directional logic seeking £269 + VAT £309 

TAXAN KAGA 
160CPS 10” wide 27CPS NLQ 24 x 16 matrix £259 + VAT £298 
160CPS 15” wide 27CPS NLQ 24 x 16 matrix £349 + VAT £401 

COLOUR PRINTERS 
Seikosha GP700A 7 colour 50CPS printer £347 + VAT £399 
Canon PJ1080A 7 colour 40CPS ink jot printer £391 + VAT £449 

All our printers have 1 year warranty 

DAISYWHEEL 
JUKI 6100/1 PRINT 
20 CPS Bi-Directional Logic seeking 10 12 15 CP1 
+ PS spacing 2K buffer best selling Daisywheel £299 + VAT £344 
Singer sheet feeder unit £217 + VAT £249 
Tractor Unit £95 + VAT £109 
RS 232 Interface £52 + VAT £59 
Spare Daisywheel £14 + VAT £16 

BROTHER HR-15 
13 CPS Bi-directional 10, 12,15 CP1 + PS £344 + VAT £395 

Keyboard Unit £139 + VAT £159 
Single Sheet Feeder Unit £217 + VAT £249 

Tractor Unit £95 + VAT £109 

QUENDATA 
20 CPS Unidirectional 

10 12 15 CP1 £217 + VAT £250 

ACORN 
BBC MICROCOMPUTER SYSTEM 

WE ARE AN OFFICIAL BBC 
COMPUTER DISTRIBUTOR 

DEALER ENQUIRIES ARE WELCOMED 

Acorn Electron £199": 
Free Cassette Recorder with every Electron 

BBC is the best microcomputer currently on the market 32K RAM 
32K ROM 8 modes of operation full colour full-size Keyboard internal expansions 
such as disc interface speech synthesizer Econet interface — in short it is a per- 
sonal computer capable of expanding into a small business system. 

APPROVED ECONET SERVICE CENTRE 
WE STOCK A LARGE RANGE OF SOFTWARE FOR 

BBC MICRO INCLUDING ACORNSOFT, BBC 
SOFTWARE, LONGMANS SOFTWARE, PLEASE 

SEND LARGE STAMPED ADDRESSED ENVELOPE 
FOR FULL DETAILS. 

LOMPUTER 
GROUP 

28/29 BURNT MILL HARLOW, ESSEX CM20 2HU U.K. 
Tel. HARLOW (0279) 443521 Telex: 818894 AKHTER G 

DISC 
100% BBC COMPATIBLE MITSUBISHI AND 

TEAC SLIMLINE DISK DRIVES 

These drives are supplied ready cased with all the necessary 
cables formatting program and User Guide 
There are some very useful utilities included on formating disc 
e.g. 

* DISASSEMBLER: This is 6502 machine code disassembler 
* DUP: To copy and rename a file on disc 
* FORMAT: Formating progam for 40 & 80 tracks 



PRODUCTS 
BBC Microcomputer Model B £348 + VAT £399 
BBC Mod B - disk interface £409 + VAT £469 
BBC Mod B- Econet interface £389 + VAT £447 
BBC Mod B - disk and Econet interfaces £450 + VAT £517 
BBC Compatible 100K disk drive £86 + VAT £99 
BBC Compatible dual 800K disk drive £312 + VAT £359 COM PLETE BUSIN ESS PACKAGE 
Acorn Z80 £347 + VAT £399 This system is based on 16 Bit 8088 Processor 128K RAM, 2X730K Floppy Disc 
Acorn 6502 Second Processor £173 + VAT £199 Drives, High Res Monitor, fast (160cps) Dot Matrix Printer, Wordstar Word- 
Acorn Bit stick £097 4 VAT e875 processor, Calcstar Spreadsheet Program, complete integrated Accounts 
Acorn IEE Interface £982 + VAT £325 package consisting of Sales Ledger, Purchase Ledger, Nominal Ledger, Invoic- 

Acorn Electron plus 1 interface £52 + VAT £60 ing, Stock Control, Payroll and Pro-mail. 
BBC Preste! Adaptor £415 + VAT £132 Complete turnkey system at an unbelievable price. 
BBC Telext r . A Delivered Only £1495 + VAT £1719 elext receiver (Aug) £196 + VAT £225 hale 
BBC cassette recorder and lead £30 4+ VAT  €35 Delivered and Installed plus $ day training + VAT £1834 

Disk interface kit (free fitting) £84 +VAT £96 | apricot pc ee 
Mod A to Mod B upgrade kit : £70 + VAT £80 “Portable Executive Computer” 16 Bit Micro. 
Fitting charge for A to B upgrade kit £20 + VAT £23 256K RAM up to 1.44 megabytes flopy disk 
16K memory upgrade kit £30 + VAT £34 oath toe ge Bibs he case 

styling. Modem with auto dialler (optional 
pea a + VAT £19 atbiewin sage potas Ree. 

patible wi irius 1). 
Advanced User Guide £12.95 Apricot with Double Drive, Monitor and Free 
Econet Guide £7.50 Printer £1790 + VAT £2059 
Econet interface (free fitting) £60 + VAT £69 
Speech interface (free fitting) £47 + VAT £54 cn Ree set Pat 
BBC disk manual - formating disk £30 + VAT £34 7 pleaphirpcs able 8 
Parallel printer cable £10 + VAT £11 Se eee ero east aa a ea 
BBC word processor (view) £52 + VAT £59 £2995 + VAT £3444 iii 
BBC Fourth language cassette £15 + VAT £17 ‘ 
BBC Lisp language cassette £15 + VAT £17 SANYO PROFESSIONAL COMPUTER 

SANYO 550 
16 Bit Micro 128K RAM expandable to 256K. 
Single or Double Disk drive built in full colour 
graphics (640 x 200 pixels in 8 colours) IBM 
compatible. Free software. Sanyo MBC 550 
128K RAM single drive and free software in- 
cluding Wordstar and Calcstar 

£749 + VAT £862 

SANYO 550-2 
As 550 but with Dual Drive 2 x 160K 

£849 + VAT £976 
SANYO 550-360 
As 550 but with 2 x 360K Drives 

£999 + VAT £1149 

SANYO 550-730 
As 550 but with 2 x 730K Drives 

£1049 + VAT £1206 

WORD PROCESSING 
COMPLETE SYSTEMS FROM £650 + VAT 

SANYO 555 
Sanyo MBC555 128K double drive and free 
software including Wordstar, Calcstar, In- 
forstar, Datastar etc. £999 + VAT £1149 

SANYO 555-360 
As 555 but with 2 x 360K Drives 

£1249 + VAT £1436 

YOUR CONTACT AT AKHTER 
Tel: 0279 443521 (12 lines) 

DEALER/BULK ENQUIRIES ....-...-.-. 
TELEr MONG GRDGNS. « a: «<6: uniae ws me 
DEALER ORDERS 66 is ew asiws! co oe ues 
BUSINESS SYSTEM 
ENQUIRIES -- -. -- -- -- -. o- =. +. «oe. 
BAPE) EPOUES: es kic ae. op nine ms we 
TECHNICAL SUPPORT 
ACCOUNTS .. .. .. «- « 
LITERATURE REQUEST 

EXT 
202 
210 
209 

HAMAYUN MUGHAL 
CARON ANDREWS 
JULIA ALLUM SANYO 555-730 

As: 555°" but. with 2x... 730K. Drives 
TONY GLOVER £1299 + VAT £1494 MOHAMAD EDIB 
ALAN LAFFOLEY 
JULIE AMBLER 
JOHN MAULE 

208 
201 
207 
211 
201 

BAR Av ARO © 

N.B. All prices are subject to change without notice 
and are rounded up to the nearest pound 

SANYO SYSTEMS INCLUDE 
FREE HIGH RES GREEN 

MONITOR ORDERING INFORMATION 
We accept official orders from UK Government and Education 
establishments. Carriage is £2.50 + VAT (UK only) for normal 
delivery. If express delivery is required please add £8.00 + VAT per 
parcel. We accept telephone orders on Barclay and Access card 
please ring (0279) 443521 (10 lines). all cheques made payable to 
“AKHTER INSTRUMENTS”. 

OPENING HOURS: MON-FRI 9am-6.30pm, SAT 10am-5pm. 
We welcome callers, no parking problems. 

DRIVES 
* FREE: This utility provides a disk usage analysis 
* MDUMP: Enables you to display and modify any part of 
BBC memory 

* MERGE: Merge a number of text files into one file 
* RELOCATE: Downloads a basic program to &E00 
* SDUMP: Screen dump for EPSON In all graphic modes 
* VERIFY: Verifies every sector on 
* MENU: A flexible menu program 

Single drive 100K 40 trks single sided 

a disk 

£86 +VAT £99 

BBC 1: BBC Micro Model B, View (or Word- 
wise) Wordprocessor, Quendata 20 CPS 
Daisywheel Printer, High Res Green Monitor, 
Cassette Recorder plus 10 cassettes and all 
thenecessarycables £650 + VAT = £747.50 

BBC 2: BBC Micro Model B + Disk Interface, 
View (or Wordwise) Wordprocessor, 100K 
Disk Drive, High Res Green Monitor, Quen- 
data 20 CPS Daisywheel Printer, 1 Box of 
Disks and all the necessary cables 

£799 + VAT = £803.35 

BBC 3: Same as System BBC2 but with 400K 
Drive £875 + VAT = £1006.25 

BBC 4:Same as System BBC 2 but with 400K 
Drive and JUKI 6100 Daisywheel Printer 

£975 + VAT =£1121.25. 

BBC 5: BBC Model B + Disk Interface, View 
(or Wordwise) Wordprocessor, 800K Dual Disk 
Drive (Mitsubishi), High Res Green Monitor, 
JUKI 6100 Daisywheel Printer, 1 Box (10) of 80 
Track DS discs and all necessary cables£1145 

+ VAT = £1316.75. 

SAN 1: Sanyo MBC 550 Series 16 Bit 
Microcomputer, 128K Ram, Dual 160K drives 
(2 x 160K), High Res Graphics (600 x 200 pixels 
in 8 colours), JUKI 6100 Daisywheel Printer, 
High Res Green Monitor, 1 Box of 10 discs, 
Wordstar Wordprocessor, Calcstar spread- 
sheet and all the necessary cables 

£1175 + VAT =£1351.25 
SAN 2: Same as SAN 1 but with Dual 360K 
Drives (2 x 360K) £1345 + VAT = £1546.75 
SAN 3: Same as SAN 1 but with Dual 720K 
Drives £1395 + VAT = £1604.25 
SAN 4: Sanyo MBC 555 Series 16 Bit 
Microcomputer, 128K Ram, Dual 160K Drives 

(2 x 160K), High Res Graphics (600 x 200 pixels 
in 8 colours) JUKI 6100 Daisywheel Printer, 
High Res Green Monitor, 1 Box of 10 discs, 
Wordstar, Wordprocessor, Calcstar spread- 
sheet, Mailmerge, Spellstar (dictionary), 
Datastar (database), Reportstar plus all the 
mecessarycables £1295 + VAT =£1489.25. 
SAN 5: Same as SAN 4 but with Dual 360K 
Drives £1475 + VAT = £1696.25 
SAN 6: Same as SAN 4 but with Dual 730K 
Drives £1525 + VAT = £1753.75 

If you require High Res Colour Monitor instead of High Res Green Monitor in Sanyo Systems 

Dual drive 200K 40 trks single sided ele ke eee bee BAM De Hi sagt agg tah yee a (mak total of 256K RAM) Single drive 200K 40 trks double sided £138+ VAT £159 ; eee nat: Sh: Saget se ee | See ee 
Dual drive 400K 40 trks double sided $260 VAT e26b. pO nee eee 
Single drive 400K 80 trks double sided £152+ VAT £175 
Single drive 400K 40 80 trks 
switchable DS £155+VAT £179 
Dual drive 800K 80 trks double sided £303+ VAT £349 

cen ee PHILIPS MICROVITEC CUB 
ie a agiade 4O 80 trks + PSU £312+VAT £359 7001 High Res Green Screen ane ea eee 1431 MS 14” RGB bait pay mega 

+ builtin monitor stand £373+VAT £429 GM1214 : 1451 MS 14” RGB Medi Res, Colour 

GM1211 18 MHZ High Res Monochrome 1441 MS 14" RGB High Res Colour 
All above drives are low power slimline (03 Atyp at + 12vand 
0 4 at + 5v per drive) Normally extra power supply is not 
required. The BBC Computer power supply is designed to 
drive to low power drive (IT |S NOT DESIGNED TO DRIVE IN- 
TERNAL ROM BOARD) 
40 Track SS DD disketts (10 Box) 
40 Track DS DD disketts (10 Box) 
80 Track SS DD disketts (10 Box 
80 Track DS DD disketts (10 Box) 

£18+ VAT £20 
£23+ VAT £26 
£28+VAT £32 
£30+ VAT £34 

ALL ABOVE DISKETTES ARE CERTIFIED 3M 

Monitor with tilt and swivel stand available in 
green or amber etched antiglare screen 
(please specify colour £86 + VAT £99 

SAMWOO 
24MHZ High Res Monochrome etched an- 
tiglare green screen |IBM/BBC Compatible 

£86 + VAT £99 

SANYO 
DM8112 12” Green screeen 18MHZ Hi-Res 

£86 + VAT £99 
12” Green screen 15MHZ 

£66 + VAT £75 
DM2112 

£417 + VAT £479 

MICROVITEC FOR QL 
1451 14” Medium Res Colour. 

Specially designed 

for Sinclair QL 

£239 + VAT £275 
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nes show no mercy. 
Acornsoft have now unleashed eight more mer- 

ciless games onto unsuspecting BBC micro owners. 

Ranging from “Gateway to Karos, where putting 

a foot wrong could mean instant death. ‘To the relentless 

antics of Drogna which could have you dying with 

laughter. 

Gateway to Karos. — 
An adventure game in which you'll need all 

your patience and ingenuity just to stay alive. Your 

objective is to find the ‘Talisman of Khoronz but, 
whichever path you choose, you'll be beset by treachery. 
Serpents lie in wait and magical phenomenonaare in 

abundance. Should you find the Talisman, you've still 
to find your way back. 

Kingdom of Hamil. 
As the rightful heir to the Kingdom of Hamil, 

you are in the unusual position of having to prove 

your claim to the throne. Evil people are trying to 

prevent you accomplishing your task by any means. 

An adventure game fraught with many dangers, 
puzzles and problems. 

‘Tetrapod. 

You re in an arena littered with dormant lizards, 
killer bees and other hostile creatures with whom 

you ll have to do battle to survive. But beware of your 
own laser bullets, as they bounce off the arena walls. 

Drogna. 
A game for two people — preferably with devious 

minds. There are two vaults containing diamonds and 

your job is to collect and transfer them to your home 

base. While your opponent is out collecting you could 

sneak in and steal his loot ... but keep an eye out for 

him doing the same to you. 

Crazy ‘Tracer. 
An arcade style game where youre in charge of 

a paint roller. Guide your roller around a maze of 

rectangles while evading monsters who are committed 

to destroying it. Gain extra rollers and bonus points 

by painting different objects. But you'll have to avoid 
running out of paint. 

Volcano. 

Mount Crona has erupted after 150 years of 

silence. And your mission as an Emergency Rescue 

Helicopter Pilot is to save sightseers stranded on the 

slopes. Time is of the essence as the lava approaches 

the sightseers. But you'll have to take time to evade — 

or shoot — the boulders being hurled from the volcano. 

Carousel. 

A re-creation of the fairground shooting gallery 

— with a difference. Shoot down all the ducks, owls 

and rabbits before you run out of ammunition. 

Watch out for the low-flying ducks. If you fail to shoot 

these, theyll steal your bullets and reduce your 

chances of success. 

Meteor Mission. 

On an alien planet are six stranded astronauts. 

Launch your capsule from the Mothership and by 

avoiding — or shooting — meteors and alien craft, pick 

up the astronauts one at a time and return them to 

the Mothership. 

All games — with the exception of Gateway to 
Karos which is currently only available on cassette — 
can be bought direct in either cassette or disc form. 
You will find all these programs at your local Acorn 

stockist. ‘lo find out where they are simply call 

01-200 0200. Credit card holders, phone 01-200 0200, 
anytime. Or 0933 79300, during office hours. 

Alternatively, you can order the games by 
sending off the coupon belowto: Acornsoft, c/o Vector 

Marketing, Denington Estate, Wellingborough, 
Northants NN8 2RL. Please allow 28 days for delivery. 

To: Acornsoft, c/o Vector Marketing, Denington Estate, 

Wellingborough, Northants NN8 2RL. 

Please send me the following software games: 

PROGRAM QUANTITY | DISC/CASSETTE 

Gateway to Karos 

Kingdom of Hamil 

‘Tetrapod 

Drogna 

Crazy Tracer 

Volcano eek eee 

Carousel 

Wee aen 
TOTAL 

- Price Cassette: £9.95; Dise: £11.50 

I enclose PO/Cheque payable to Acornsoft Ltd. Or charge my 

credit charge. 

Card Number: 
Barclaycard/ Access (Delete) 

Name 

Address 

Postcode 

| Meteor Mission 

Signature 
Registered No. 1524763 

_ PT11 

VAT No. 215 8123 85 
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Buvers Beware 
In Great Britain we spend 
more than £2,500 million 
a year on shopping by 
post. There are two main 
ways — buying through 
mail order catalogues or 
responding to an adver- 
tisement in a magazine or 
newspaper. ‘Postal sales’ 
is the name_ given to 
goods ordered by the se- 
cond procedure, and this 
is the commonest postal 
method of ordering com- 
puters and computer 
equipment. 

‘Payment with order’ 
is the general rule with 
this process, although 
some advertisements 
Carry credit facilities. 
Through advertising, 
manufacturers and 
wholesalers can reach the 
consumer directly and as 
a consequence goods are 
generally cheaper 
because the retail layer is 
‘leapfrogged’. 

Bonuses and 
pitfalls 

Buying by mail order 
has certain advantages 
for the consumer. These 
include convenience since 
purchasing from home 
saves travelling time and 
expenses, not to mention 
the time you may spend 
waiting to be served. Also 
the advertiser may offer 
credit facilities and_ if 
money is tight for the pur- 

Buying through mail order can be a risky 

business and in the long run could cost you 

money! Sue Bartlett points out the pitfalls 

and details the precautions you should take 

before posting off your money. 

chaser, this may be the 
only method he can use to 
buy large items such as 
computers. 

There are also disad- 
vantages. Postal strikes 
cause delays and 
manufacturers Or 
wholesalers themselves 
sometimes make the 
customer wait a long time 
for the goods. The worst 
culprits for doing this are 
some software houses. 
They cash buyers. che- 
ques, but keep them 
waiting for their pur- 
chases. Also guilty of this 
are smaller electronics 
firms. Even the big com- 
panies are guilty of this on 
occasion! 

Increased __ postal 
charges may push up 
prices and if credit is 
available there is no ad- 
vantage to the buyer in 
settling bills earlier than 
the agreed time by paying 
cash. 

A major disadvantage 
of postal sales is that the 
Customer usually has to 
rely on very small illustra- 
tions or photographs, or 
sometimes no picture at 
all in a publication, 
although, if buying a com- 
puter or computer equip- 
ment the customer should 
know exactly what he 
wants. 

Some of the hassles 
people face when buying 
by post are brought on by 
themselves, for example, 
it seems silly, but it is easy 
to forget to put your ad- 
dress on the order form, 
so that the manufacturer 
doesn’t know where to 
send the goods. There are 
other precautions readers 
should take before sen- 
ding off any money. 

To get products in 
good time, send the order 
form off early. This also 
avoids missing out on 
goods because they are 



out of stock. To give 
yourself extra protection 
against delay write on the 
order form that if the 
goods do not arrive within 
a certain period you will 
want your money back. 

Print information on 
order forms to avoid il- 
legibility and read the 
description of goods very 

explained later in this arti- 
cle. 

Keep the company’s 
name and address, plus 
details of your order. 
Some traders do not help 
by printing their address 
only on the part you send 
off. Also keep a note of 
the newspaper or 
magazine’s name when 

Protective 
Legislation 

To know what to do if 
you are not satisied, for 
example if goods do not 
arrive or they are faulty, 
you need to know where 
you stand within the law. 
If you buy by mail order 
you have the same legal 

that goods must be of 
merchantable quality, fit 
for their purpose and mat- 
ching their description. If 
goods do not fulfil these 
expectations, the Acts 
make it the responsibility 
of the retailer to repair or 
replace goods or to refund 
the customer's money. 

You are within your 
carefully before ordering. you order from an adver-_ rights as personal shop-_ rights to ask for your 

Choose companies’ tisement. Always keep pers. money back if you 
that offer ‘money back’ copies of letters you send. If something goes’ ordered a product for a 
guarantees or offer goods 
‘on approval’ if possible 
since some companies 
will automatically send 
another type of product 
when they are out of 
stock rather than refund 
you. There is legislation to 
protect you here, which is 

You could also check 
to keep prices down, that 
if the need arises you do 
not have to pay return car- 
riage and that if you live in 
Northern lreland or a 
remote part of the U.K. 
extra transport costs do 
not apply. 

wrong after you have 
bought the goods you 
have specific rights 
against the supplier. 
These rights are set out in 
two acts, the 1893 Sale 
of Goods Act and the 
1973 Supply of Goods 
Act. The main rights are 

specific date and the 
goods do not arrive on 
time. 

Unless you sign an 
order form which states 
‘subject to prices at time 
of delivery’, the supplier 
Cannot insist that you pay 
more if the wholesale 



price rises before delivery 
of the said goods. 

If the delivery note 
merely states ‘delivery 
received’ you can sign it 
without inspection. 
However, there may be 
small print which states 
that by signing the 
delivery note you are 
agreeing that the article is 
in good condition. In this 
instance you must 
therefore ensure that you 
inspect the goods before 
signing. If time does not 
allow for this you can 
either cross out the small 
print or write ‘not. in- 
spected’ across the note. 

Guarantees can be a 
bonus to your basic 
rights. To be worthwhile, 
guarantees should cover 
all materials. Some do not 
cover parts made by other 
manufacturers, bad 
workmanship or repairs 
free of all charges. 
Remember that a 
guarantee is in addition to 
legal rights and provides 
for any person using the 
goods for a reasonable 
period of time which 
should be at least a year. 

Publishers’ 
responsibility 

Covering mail order 
advertisements in new- 
spapers and magazines 
there is a Mail Order Pro- 
tection Scheme. This ap- 
plies to goods directly in 
response to an advertise- 
ment in a publication tak- 
ing part in the scheme and 
is purely at the discretion 
of the publisher. In such 
instances if you send off 
cash with the order and 
the goods never arrive 

Buyers Beware ,-\- 

because the firm has gone 
bankrupt taking your 
money with it, you can 
apply for compensation 
from the publishers of the 
advertisement. The 
publisher will take all rel- 
vant facts into considera- 
tion but is under no 
obligation to compensate 
you in any way. 

This does not apply to 
goods bought from a 
catalogue which you ob- 
tained in response to an 
advertisement, nor does 
the scheme apply to 
goods bought through 
classified advertisements. 

If an advertisement 
offers credit facilities, you 
are protected by the 
Customer Credit Act of 
1974. This Act’s aim is to 
improve the information 
given to borrowers, to 
control terms on which 
credit is offered and to see 
that firms offering credit 
observe minimum. stan- 
dards. More information 
about credit laws can be 
obtained from your local 
Citizen’s Advice Bureau. 

Last resort 

If it is too late to take 
precautions there are a 
number of steps that can 
be taken to get the goods 
replaced or your money 
back. If you lose the ad- 
dress of the company you 
could contact directory 
enquiries. They may help 
if you can remember the 
company’s name and 
roughly where it is based. 
The Trading Standards 
Office and The Mail Order 
Traders Association (you 
can find their address at 
the CAB) may also be able 
to trace the company. 

If the advertisement 
was in a publication, con- 
tact the advertising 
manager of the publica- 
tlon concerned to give 
you the address of the 
company. 

The longer you leave 
the problem, the more dif- 
ficult it will be to prove 
that the fault was there 
from the start. Before you 
make your complaint have 
as many details to hand as 
possible, for example, the 
name and address of the 
company, date of pur- 
chase, price etc. 

If the goods do not ar- 
rive within the specified 
delivery time, a phone call 
to the company might do 
if it is a small order. Note 
the date of your call and 
the name of the person 
you speak to. It is best to 
ask for the Customer Rela- 
tions Manager. 

Larger orders are pro- 
bably better dealt with by 
a letter. Make sure your 
writing is legible, quote 
any reference number, 
the date of your order, 
catalogue number and 
prices. Say whether you 
want a refund now, or, if 
you still want the goods, 
give them a further ten 
days in which to deliver 
them but state that after 
this date you will want a 
full refund. Send the letter 
by recorded delivery and 
keep a copy of it. 

Goods that are 
damaged or faulty when 
delivered should be sent 
straight back. Send a 
covering letter (keep a 
copy) explaining why they 
have been returned and 
get a certificate of posting 
when sending the goods 
back. 

Under The Sale of 
Goods Act you can de- 
mand a refund, plus com- 
pensation if the faulty 
item has’ impaired 
something else, for exam- 
ple a tape deck has 
damaged a piece of soft- 
ware. If someone has 
been hurt or killed by a 
fault in a product you 
could sue the manufac- 
turer provided -.you can 
show that he has been 
negligent in making it. 

If you discover that 
the company from which 
you ordered goods has 
gone bankrupt, write to 
the Receiver. Your local 
Trading Standards Office 
should be able to tell you 
his name and address. 

If you pay by Access 
or any other credit card 
and the company goes 
bankrupt, the credit card 
company are responsible 
for refunding you if the 
goods cost more than 
£100. 

If your complaint fails, 
get in touch with the par- 
ticular Trade Association 
to which the company 
belongs (their address will 
be in the yellow pages) or 
the Retail Trading Stan- 
dards Association. These 
bodies will investigate 
your problem. 

As a last resort, there 
is legal action. Local 
courts deal with claims 
under £2000. Their ad- 
dress will be in the 
telephone directory or at 
the CAB. 

Mail order is a relative- 
ly new way of shopping 
and as long as you are 
aware of the pitfalls, it 
can be a cheaper and 
more convenient way of 
shopping, but beware! 
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To round off this instruction series, Simon 

Rockman explains how to use BASIC from 

machine code. 

Despite the fact that you 
are now a machine code 
wizard you must still 
realise the value of some 
BASIC programs. The 
Commodore 64 has some 
quite useful ROM routines 
which are most easily ac- 
cessed from BASIC. 
Drawing a set of concen- 
tric circles on the text 
screen is quite simple. 
Type in and save the 
following program: 

This program draws 
seven concentric circles 
of white squares. M con- 
trols the magnitude, the 
radius of the circle. A con- 
trols the angle, how far 
around the circle the line 
has been drawn. X and Y 
are the Cartesian posi- 

tions for placing the blob. 
In line 140 the value 

1524 corresponds to the 
centre of the screen and 
the value 160 produces 
the reverse field square 
character. In line 150 the 
value 55796 corresponds 
to the centre of the colour 
map and the 1 at the end 
of the line produces a 
white character. If you 
change this one to the 
variable M then each ring 
will be produced in a dif- 
ferent colour. 

If we tried to rewrite 
this program in machine 
code we would run into 
trouble with the SIN and 
COS. It would be possible 
to access these routines 
from machine code but 
this would be fiddly and 
the results would be 
awkward floating point, 
positive and negative 
numbers. The best solu- 
tion to this problem is to 
store a table of all the 
points that we want to 
plot and work through the 
table point by point. 

This table is best set 
up by the BASIC program. 
If you have not done so 
already, load an 
assembler providing the 

one you have does not 
clash with BASIC. If it 
does you will need to load 
it in later. 

Alter the program 
above to look like this: 

Now you will see the 
reason for the odd line 
numbers earlier. Each 
square which has to be lit 
up is stored as a 16 bit 
location. This is because 
the screen is 1000 
characters long and more 
than one byte is needed to 
store the position. Line 
140 handles negative 
numbers. Line 150 splits 
the value up into high (H) 
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and low (L) byte so that from $COOO to $C100 so 
the number can be POK- that you don’t have to 
Ed. rerun the BASIC. Now is 

The values are POKEd the time to load any 
in the order low byte and BASIC assemblers such oA 
then high byte (lo-hi) into. as the Dr Watson one. Do <4 | 
the area of ‘‘spare’’ RAM __ not switch the computer tnd 
at (S$COOO). There is 4K off, you need the data yt 
here so the odd K that it’ which has been POKEd in fn 
will take up is OK. at $COOO. It will not be Lae 
Because the bytes are be- destroyed by just loading Li 
ing POKEd two at atime a BASIC assembler. 12H 
the counter, Z, has to be See program 1, the 130 
updated in steps of two assembler program. 135 
by line 180. Each circle TABLE holds the address re 
takes 63 bytes; thisis not of the data to draw the cir- Lose 
for any reason but line cle. FROG is a temporary 14u 
200 rounds this up to location for saving odd 1 ta 
make the numbers neat. bits of information. ADDR Lon 

Save this program and _ is the address location on Wat 
then run it. If you have a_ the screen to be POKEd. ee 
monitor program loaded, COLOUR is the address of Lit 
such as MIKRO’s TIM it — the location on the colour 1H 
would be convenient to map to be POKEd. See the KA 
also save the block of data ‘How it runs’ section. 248 
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Programming 
for REAL 

Beginners Stages 
1 and 2 Philip Crookall 

£3.95 each. 
‘A competent introduction to 
BASIC.’ Computer Answers. 
Easy programming for the ZX 
Spectrum lan Stewart and Robin 
Jones £5.95. 
I rate this book highly.’ 
Educational Computing. 

Shiva titles are available from large branches of Boots, Menzies, W. H. Smith 
and bookshops, computer shops and department stores. In case of difficulty, 
Please write to:SHIVA PUBLISHING LTD, FREEPOST, 64 Welsh Row, Nantwich, 
Cheshire CW5 5BR. Telephone orders welcome: 0270 628272 (24 hrs/7 days} 
Telex: 367258 (GASEQP]) 

a en ee en ee ee ee ee ee 
ORDER FORM 
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If you'd like to do more than 
play games, SAMS books will 
show you how - you may 

even end up writing games 
yourself 

Michael Tabuski and Michael Scheck 

A fun guide which quickly and easily explains all 
the important programming concepts. 

1984/200 pages/ISBN 0 672 22294 9/£14.50 

Wyner and Wyner 

An easy-to-follow instruction course in BASIC 
programming featuring a series of short lessons 
using simple vocabulary and many practical 

exercises. 

1984/224 pages/ISBN 0 672 22257 4/£9.95 

Robert Peck 

Shows you how to use several advanced 
features of BASIC programming on the Atari, 
including graphics, and demonstrates many 

practical applications. 

1984/176 pages/ISBN 0 672 22067 9/£10.95 

Howard Berenbon 

Both books are packed with ready-to enter, 
serious and fun programs which will keep you 

entertained for hours. 

Book 1: 
1983/184 pages/ISBN 0 672 22075 X/£11.50 

Book 2: 

1983/224 pages/ISBN 0 672 22092 X/£14.50 

Available from all good booksellers 

SAMS books are distributed in the UK by 
Pitman Publishing, 128 Long Acre, London WC2E 9AN 
(phone Helen Kitson on 01 379 7383 for further details) 

Pitman 



Will you be the first Earthling towina 
Acornsoft are issuing a nationwide challenge 

to all Acorn Electron and BBC Micro users. 

It’s the challenge to join a newand exclusive 

eroup of computer games players: The Elite. 

With 3-dimensional graphics, Kliteisa game 
which is light years ahead of any other. 

It strictly defines the rank of each and every 
player. 

As your prowess improves, you move into 

higher ranks. 
But make no mistake, to reach the top rank, 

your performance must become exceptional. 

Then, and only then, will you qualify to call 

yourself a member of The Elite. 

From harmless, you must become lethal. 
In Elite, all players start as equals. 
With the initial rank of “Harmless,” you will 

embark upon an experience unlike any that you 
have known before. 

You will be a space trader who roams the 
universe, making your living from buying and 
selling the cargo in your Cobra space craft. 

On your travels, you will encounter aggressors 
who are eager to put an end to your dealings. 

Only the fittest will survive. 

As you establish yourself as a survivor, you 
will win the nght to a higher rank. 

In all, there are nine, from “Harmless” to 
“Elite” And your computer will continually tell 

you where you stand. 

Trade with 2.000 planets in eight galaxies. 
Besides survival, your success also depends 

on the rewards you reap from the cargo that 
you Carry. 



load your game onto cassette or disc each time 

you take a break from play. 
When you reach the rank of “Competent” 

or higher, you should send us the secret code 
number revealed to you by your computer. 

We will send you inreturn a special document 

which certifies your achievement. And you stand 
towina valuable prize. 

Are you ready to 

accept the challenge? 

Elite is available on 

both disc and cassette 

for the BBC Micro and 

on cassette for the Acorn 

Electron. 

With either, you will get “Elite: The Dark 

Wheel? a compelling novel which sets the whole 
mood of your adventure. You'll also get a flight 

training manual which will get you fit to roar into 
the unknown in your Cobra spacecraft. 

Your Acornsoft dealer now has the entire 
ackage at £14.95 on cassette, or £17.65 on disc 
for the BBC Micro) and £12.95 for the Electron. 
(For the address of your local stockist, call 
(1-200 0200.) Credit card holders can simply 
telephone 0933 79300 during office hours. 

Alternatively, you can order by post from: 
Acornsoft, c/o Vector Marketing, Denington 

Estate, Wellingborough, Northants NN8 2RL. 
You can also geta free Elite poster by ringing 

0933 79300. 

ceamong the Elite? 
That cargo can be anything from foodstuffs 

to contraband. If you decide to trade in contra- 
band, the rewards will certainly be higher. But so 
will the risks you take. 

To ply your trade, you can dock at any of 

2,000 planets in eight galaxies. 
However, before you dock, you must use your 

wits to assess the planet's political climate and the 

perils which may be waiting for you. 

Also, in any of the eight galaxies, you may 
find yourself being asked to perform acts of con- 

siderable heroism and selfless courage. 
Although these will bring you into danger, 

they can bring considerable rewards too. 

We're waiting to recognize your skills. 

Achieving higher status in Elite will tax your 

skills to the limit. Which is why you must down- 
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Frustrated with sound on your Beeb? Then, 

get into this helpful and useful program by __ 
A Dann. ect sabe 
Although several pro- 
grams have been written 
which exploit the sound 
capabilities of the BBC 
micro, few or none at all, 
have been written to pro- 
duce sounds which can be 
reproduced or _ incor- 
porated into a BASIC pro- 
gram. Realising this, and 
the difficulty involved in 
creating an envelope, | 
wrote the following pro- 
gram which is designed 
with the BASIC program- 
mer in mind. 

It is very difficult to 
imagine what a sound will 
be like when using the 
envelope command and it 
usually takes more hours 
with pencil, paper and 
keyboard to find the cor- 
rect values for the four- 
teen parameters. Using 
this sound editor, the cor- 
rect values can be 
selected in a matter of 
minutes, tested and even 
saved to tape. Due to the 
set out and the speed with 
which you can change 
and select any parameter, 
it is not really necessary 
to understand what 
‘‘change of pitch in sec- 
tion 1°’ means or indeed 
any of the complex 
names, although | do still 
recommend reading the 
Envelope chapter in the 
User Guide. 

When RUN, the user is 
presented with a title 
page and the option of go- 
ing straight into the pro- 
gram or of viewing four 
pages of explanation and 



instructions. The program 
proper displays a list of 
the parameters, their 
values (initially zero), and 
a key summary at the bot- 
tom. The cursor can be 
moved up or down to the 
required line using the cur- 
sor up/down keys. The 
left/right Cursors are used 
to decrease/increase the 
values by 1, and the\. and 
/\keys to inc./dec. by 5. 
Values outside the correct 
range cannot be entered. 
lf a large negative or 
positive value is needed, 
you should increase or 
decrease by five to within 
say ten, and then use the 
left/right cursors to do the 
fine adjustment. 

To play the sound at 
any time, press the space 
bar, and if the sound lasts 
too long for comfort, 
press O to cut it short. It is 
possible to use the pro- 
gram even when a sound 
is playing. The parameter 
values can be saved to 
tape (or disk) by pressing 

RSs 

S, and entering the name. 
Likewise, they can _ be 
loaded in again and fur- 
ther changes made. It is, 
of course, necessary to 
load the editing program 
before the stored sounds 
can be accessed. 

The escape key has 
been turned off using an 
FX call, to prevent erasure 
of the data by accidentally 
pressing it. To stop the 
program, press break. It 
can be recovered using 
OLD, of course. | have us- 
ed screen mode 7, as it 
provides colour and a 
good letter size, though 
any mode could be used. 
One further advantage of 
mode 7 is that the line be- 
ing altered can easily be 
highlighted in colour. The 
program could easily be 
expanded, so that any 
number of sounds could 
be played in tandem, but | 
have found the program 
perfectly sufficient to 
create good sound effects 
in a short time. 
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bothered with. 

The command INKEY(-xx) tests for a key press, 
whose code, but not the ASCII code, is xx,GET$ or 
INKEY$ should be used instead. | 

The screen is a matrix of 40 columns by 25 rows 
and TAB(x,y) represents column x,row y. 

Variables followed by % are integer only 
variables, used only to save memory and speed 
things up a little. If your machine does not support 
these do not bother with them. An array dimension- 
ed as A%(15) will contain 16 elements, as A%(O) is 
valid. Although | have used three arrays-A%,MIN% 
and MAX%, one three dimension array could have 
been used instead. STRING$(x,‘’.’’) is used to create 
a string containing x no. of whatever lies within the 
inverted brackets. Repeat. . . Until false could be 
replaced with a loop such as For a=1 to 1=9, or 
with a simple Goto command. The use of text win- 
dows to create a safe ‘‘box’’ to print in is handy but 
by no means vital. VDU 28 commands are used to 
create text windows, and VDU 26 to clear them. The 
other VDU commands, VDU 7, and VDU 23 are used 
to make a beep and to turn off the flashing cursor 
respectivly. 

The cassette file system, using OPENOUT and 
OPENIN saves only data, not the whole program. 
CBM 64 users will have to replace them with their 
own file system. Disk users should be able to use the 
program without any changes, but remember that 
the files are very short. Some lines are printed twice, 
as the use of CHR$ 141 (double height text) requires 
this. 

The major modifications will be in the name, 
range and number of the sound parameter and the 
way in which a sound is produced. The best thing is 
to refer to the relevant chapters in the manual or 
other books on your machine. 

The program was written on a BBC ‘B’ computer and 
uses just under 5K RAM, although missing out the 
instructions would save a few hundred bytes of 
memory. It will run on all operating systems (*HELP 
if you don’t know which one you have), and on the 
BBC ‘A’. Electron users should have little trouble 
converting the program, as the BASICs are the 
same, but a different screen mode will have to be us- 
ed. The colour codes (CHR$ 129 etc) will have to be 
converted into standard COLOUR commands. As the 
Electron only has one sound channel, minor 
modifications to the array A% will have to be made 
as well. 

As the program is designed to simplify the com- 
plex sound facilities available on the BBC, it is only 
really worth converting it to machines which have 
equally powerful sound commands. The Com- 
modore 64 has probably the best sound facilities on 
the market, and so would be a good machine to con- 
vert the program to, especially as tedious POKEs are 
involved. The Video Genie, Dragon and Lynx are also 
possibilities. 

BBC BASIC is closely related to Microsoft and 
Sinclair BASIC, and the string and array handling 
should present no problems. Procedures can be 
replaced with subroutines, with Endproc being 



1@ MODE7 

20 PROCmenu 

Sa “CES 

40 PROCinit 

53@ PROCprint 

50 PROCbox 

7@ REPEAT 

8a REM *#DO NOT TYFE IN LINE 90 UNTIL RUeey 

DEBUGGED** 

98 *#FX220,2 

102 PRINTTAB(33,X%Z) ">"3 TAB(O,X%) CHR#129;3 TAB(O, XX%+1) 5 CHR 

#1353; TAB(@, X%-1) s CHR#135 

110 IF INKEY (—58) AND (X%>3) THEN XZ=XZ-1:PRINTTAB(CS3,XZ+1 
yun 

120 IF INKEY (-42) AND (X%Z<1B8) THEN XZ=X%4+1:PRINTTABCSS, XZ- 

et 

130 BZ=INKEY (20) 

140 IF INKEY (-26) ANDAZ (X%-3) =MINZ (XX%-3) THENAZ (X%—-3) =AX% ( 

AAD 1 

158 IF INKEY (—25) ANDAZ (X%—-3) =MINZ (X42—-3) THENAZ (X24-33 =A 

» Sen ES eta 

1498 IF INKEY (-122) ANDAZ (X%Z—-3) 2MAXZ (X4%—-3) THENAZ (X%-3) =AZ 

(X4—3) +1 

178 IF INKEY (-121) ANDAZ (XZ—-3) <MAXZ (X42-3) THENAZ CX Z%-3) =AZ 

CXZ-3) +5 

189 PRINTTAB(28,X%) 3" "s TAB(28,X4) sAXCXZ-S) 

198 IF INKEY(-99) THEN PROCplay 

200 IF INKEY(-17) THEN FROCstop 

218 IF INKEY(—-87) THEN PROCl1oad 

22 IF INKEY (-82) THEN FROCsave 

oo UNTIL FALSE 

2423 DEFFROCplay 

2598 ENVELOPE AZ(@) ,AZ(1) ,AX(2) ,ALZCS) ,AXZC4) ,AZXZCS) -AZ(GE) 5 AX 

(7) ,AZCB8) ,AZCF) ,ALZC1@) ,AZ(11) ,AZ(12) ,AZ (13) 

268 SOUND 1,AZ(@) ,AZ(14) ,AZC1S) 

270 ENDPROC 

2380 DEFPROCstop 
290 *FX21,5 

300 ENDFROC 
S1@ DEFPROCinit 

320 VDU23;8202;0;0;08; 

330 DIM AZ(15) ,MAXZC1S) ,MINZ(15) 2 X4=3 

S40 *FX4,1 
35@ ENDPROC 

268 DEFPROCprint 

270 PRINTTAB(O,@) CHR#157; CHR#135; CHR#124; CHR#141;" 3 

DUND EDITOR" 
380 PRINTTAB(@, 1) CHR#157; CHR#125; CHR#132;5 CHR#141;5 " Ss 

OUND EDITOR" 

290 RESTORE 

4@@ FOR BZ=0TO1S 

419 READA# ,DZ,E%: CA=LENA#: PRINTTAB(1 ,BAtS) sA#S STRINGS (2 

7-CH,". "J 5 AZLCBXA) SMINZ (BZ) =DA: MAXZ (BA) =EX 

420 NEXT 

430 ENDPROC 

44@ DEFFPROCsave 

450 VDU28,@,24,39,208 

460 INPUTTAB(@,22) "NAME OF FILE "At 

47Q@ Y=OQPENOUT At 

480 FORB“Z=8TO1S 

498 PRINT#Y ,AZ CBA) 

ba) Fa] Fa NEXT 

31@ CLOSE#Y 

v2 CLS: VDU26: VDU7: PROCbox : ENDFROC 

rar Re DEFPROC1 oad 

340 VDU2Z8,0,24,29,20 

S5@ INFUTTAB(®,22) "NAME GF FILE "At 

540 Y= At 

5S7@ FORBZ=@TOisS 

58@ INPUT#HY ,CZ% 

598 AZ (BA) =C% 

600 NEXT 

61@ CLOSE#Y 

6290 CLS: VDU26: VDU7: PROCbox:PROCprint 

63@ ENDPROC 

640 DEFFPROCmenu 

650 PRINTCHR#157; CHR#135; CHR#129; CHR#141; "BBC MICRO SOUND 

EDITOR (C) 1984" 

660 PRINTCHR#157; CHR#135; CHR#132; CHRE141; "BBC MICRO SOUND 

EDITOR LC? 19384" 

670 PRINTCHR#131;TAB(S,4) "This program will help you to ~m 

ake" ’"better use of the ENVELOPE command"’’ “on the BBC MIC 

O,allowing you to "‘‘"produce complex and impressive sounds. 

Sse or Raho. Fages 244 to 248 will provide extra "' "he 

Ip,but a brief summery of the sound" ‘"parameters is given h 

ere." 

690 PRINTCHR#i32; TAB(O,21)"WOULD YOU LIKE TO SEE THE SUMM 

aay se (YSN)? 

7@@ REPEAT: IF INKEY (-69) 

ee.) +P. TREY 6-86) 

718 

THEN FPROCinfo:FPROCkeys: ENDPROC:IE 

THEN PROCKeys: ENDPROC 

UNTIL FALSE 

program listing 
720 DEFPROCKeys 

730 CLS: PRINTCHR#157; CHR#13153 CHR#129; CHRE141"KEYS AND INS 

TRUCT IONS" 

740 PRINTCHR#157;CHR#131; CHR#132; CHRE141"FEYS AND INSTRUC 

TIONS" 

7a@ 

768 

parameter you wish to change. 

77@ PRINTCHR#122;TAB(1,8) "CURSOR MOVED WITH UP/DOWN "3CHR 

$1543 "CURSOR KEYS” 

780 PRINTTAB(1,10)"DEC./INC. BY 1 WITH"; CHR#124; "LEFT/RiG 

HT CURSORS"; CHR#133 

790 PRINTTAB(1,11)"DEC./ING€. BY S WITH";CHR#$134; CHRE94" A 

ND "3; CHR#126; CHR#133 

800 .PRINTTAB(1,13) "TO TEST SOUND, "CHR#124; "SPACE BAK"; CHR 

= 3) aes 
810 FRINTTAB(1,14)"TO CUT SOUND, "CHR#134; "O"5 CHRELSS 

820 FRINTTAB(1,16)"TO SAVE (AS ASCII FILE) PARAMETERS, "CHR 

$134"S"3 CHR#133 

3@ PRINTTAB(1,17)"TO LOAD PARAMETERS, "CHR#124"L"5CHR#132 

840 PROCcont: ENDPROC 

850 PROCcont 

86@ DEFPROCinfo 

870 CLS:PRINTCHR#157; CHR#131; CHR#129;CHR#141"HOW TO USE 1 

HE EDITOR" 

880 PRINTCHR#157; CHR#131;CHR#129; CHRE141"HOW TO USE THE FE 

DITOR" 

tek tO 

PRINTTAB(3,3)"Move the cursor up and down to the " ‘" 

B90 *FX21,0 

990 PRINTCHR#131;TAB(O,3) "Here is a brief explanation of 

the "‘"“envelope parameters." 

919 PRINT’ '"“The"CHR#129"envelope number "CHR#125" (1 to 4) 

is simply" "the identifying number." 

920 PRINT’ "The"“CHR#129"step length"CHR#135" (in 1/198 sec 

s) is “"‘"really the overall ‘speed’ of the sound." "At a hig 

h value,the individual parts" "of the sound can be heard." 

93@ PRINT’ "“The"CHR#129"change of pitch”"CHRS135"parameters 

govern the pitch envelope."‘"They may be from —-126 to 127 

~The value" ’"“is added to the pitch parameter in the" "sound 

statement." 

940 PROCcont 
950 CLS:PRINTCHR#157; CHR#131; CHR#129; CHR#141"HOW TO USE T 

HE EDITOR" 
960 PRINTCHR#157; CHR#121; CHR#129; CHR#141 "HOW TO USE THE E 

DITOR" ) 

970 PRINT’ 

980 PRINT"The"CHRE129"number of steps/section"CHR#135" va 

lues are simply that,the sections being the pitchsections." 

992 PRINT"The speed at which the pitch changes is" "given 

by all the pitch parameters.” 

1990 PRINT’ "The"CHR#129"change of amplitude"CHR#i35"values 

(the ist two are from —-i27 to 127,the last two fiom. tae 

to @) govern the rate of" 

1010 PRINT"“amplitude (volume) change during the 

decay,sustain and release phases." 

attack, 

i920 PRINT’ "The"CHR#129"attack and decay targets"CHR#125"a 

re simply the amplitude levels reached by those phases." 

1920 PROCcont 
1940 CLS:PRINTCHR#157; CHR#131; CHR#129;CHR#141"HOW TO USE T 

HE’ EDITOR” 
1050 PRINTCHR#157; CHR#131;CHR#129; CHR#141"HOW TO USE THE E 

DITOR" 

1860 PRINT’ 
1970 PRINT" The"CHR#129"pitch and duration"CHR#i3s" vaiues 

are in fact SOUND statement vaiues.” 

1080 PRINT"Pitch is the starting point for the "‘"pitch en 

velope (@-255),and duration" ‘’"(@-255) is the length of the s 

ound." 

1290 FRINT’ "To"CHR#129"SAVE"CHR#135"the values which make 

up the sound,as an ASCII file,press S,and enterthe filena 

me." 

11090 PRINT’ "To"CHR#129"LOAD"CHR#135"the values which make 

up the sound, press L and enter the filename." "The sound 

may then be altered or played." 

111@ PROCcont:ENDPROC 

112 DEFFPROCcont 
1120 PRINTCHR#136; TAB(i1,23) ;CHR#129; "Press a key to contin 

ue." 

114@ REPEAT UNTIL GET#<« >"":ENDFROC 

115@ DEFFROCbox 
1140 PRINTTAB(QO, 22) s CHR#157; CHR#121;3 CHR#129;3 "L=LOAD, SFACE= 

PLAY ,@=QUIT SOUND,S=SAVE" 
1170 PRINTTAB(Q, 23) ; CHR#157;3; CHR#1213; CHR#129; "CURSOR KEYS,” 

CHR#94" AND "CHR#1i24" SELECT/ALTER. " 

1188 ENDFPROC 
1198 DATA Envelope no,i,4,Step length,@,127,Pitch change/s 

tep (1) ,-128,127,Pitch change/step (2) ,-128,127,Fitch change 

/step (3),-128,127,Steps in (1) ,0,255,Steps in (2) ,0,255,S5te 

ps in (3) ,@,255,Amp.change/step (attack) ,-127,127 

1290 DATA Amp.change/step (decay) ,-127,127,Amp.change/step 

(sustain) ,-127,0@,Amp.change/step (release) ,-127,@,Attack ta 

rget,@,126,Decay target,@,126,Pitch,9,255,Duration, -1,255 
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Jeremy San investigates and tests several 

of the most useful ROMs available for the 

BBC Micro. 

In recent months there 
has been an explosion in 
the BBC ROM market. 
‘ROM’ stands for ‘Read 
Only Memory’. It is a way 
of holding a program ina 
permanent medium, 
similar in many ways to a 
magnetic audio cassette. 
There are programs 
available that will do 
almost anything; ranging 
from word-processing to 
graphics enhancement. 
These packages are sold 
in ‘chip’ form which can 
quite easily be inserted in- 
to a vacant socket in 
the BBC micro. 

There are four sockets 
located underneath the 
micro’s keyboard section. 
One of these sockets is 
habitually inhabited by 
BASIC, and another might 
be taken up by the DFS 
chip (Disk Filing System). 
Tae BASIC His. our 
language environment, 
while the DFS is required 
by the machine so that the 
disk-drives know how to 
function. Without these 
chips, the machine would 
not be of much use, since 
lack of ‘language’ means 

written. There will usually 
be two or three empty 
sockets remaining where 
extra plug-in ROMs can 
reside. 

Word-processing 

To most people, a 
word-processing ROM is a 
necessity. Some use it 
merely for household 
chores, such as_letter- 
writing, others have even 
written entire books on 
their BBC Micros, at 
home. 

There are currently 
only two ‘popular’ word 
processors. available, 
although others do exist. 
The first is WORDWISE, 
sold by Computer Con- 
cepts — the other is VIEW 
from Acornsoft. Both are 
extremely worthy con- 
tenders for the market- 
place, but people have 
mixed opinions as to 
which is superior. 

It is true that at half 
the price, WORDWISE is 
cheaper, but some say 
that the extra facilities 
that VIEW can provide are 
worth the extra cost. | 
have been using WORD- 

WISE for some con- 
siderable time, and it is 
undoubtedly one of the 
easiest word-processors | 
have ever used. 7 

The important com- 
mands are held in a small 
menu that is presented 
every time you_ press 
ESCAPE, and the editing 
commands” are all 
available at the touch of a 
function-key. VIEW is far 
more complex to operate, 
and thus requires many 
more keystrokes to obtain 
similar effects. WORD- 
WISE has a small limita- 
tion in that you EDIT your 
text in a 40 column 
display, but can preview it 
in 80 columns to see what 
it looks like. VIEW has the 
ability to display the text 
on the screen exactly in 
the way it will appear in 
your document. Out of 
the two, |! would pick 
WORDWISE for ease of 
use, and VIEW for extra- 
power. 

Computer Concepts 
are working on an advanc- 
ed version of WORD- 
WISE, known as ‘WORD- 
WISE PLUS’. If features 
‘forms processing’ and a 



special language that 
allows you to do 
‘mailmerging’ and other 
such goodies. It should be 
available in the shops by - 
the time this magazine is 
available. 

Utility ROMs 

The next category of 
ROMs is ‘Utilities’. These 
are chips that add useful 
extra commands to BASIC 
to provide all the little 
things that Acorn forgot 
to include. There are quite 
a few ROMs in this 
category: notably 
GRAPHICS ROM, CARE- 
TAKER, DISK DOCTOR, 
and PRINTMASTER (Com- 
puter Concepts). 

GRAPHICS ROM adds 
a whole host of extra 
facilities including 
SPRITES (user-defined 
shapes that can move in- 
dependantly around the 
screen), circle drawing, 
and 3D-plotting. It can 
also draw text on the 
screen in all sorts of pat- 
terns and sizes. 

One of the favourite 
features of this chip is its 
MODE 8 graphics. This is 
a special 10K long version 
of MODE 2. It allows 16 
colours on the screen at 
the same time, while only 
consuming 10K _ of 
memory. Previously it re- 
quired 20K to perform 
such a task. With all good 
things comes a Catch: 
what you gain in colours, 
you lose in_ resolution. 
MODE 8 has only a puny 
80 by 256 resolution. If 
you are into ‘graphics’ 
then this ROM is a most 
useful accessory for your 
programs. 

Tidy up operation 

The fifth law of com- 
puting states that ‘Any 
given program will expand 
to fill all available 

memory.’ Many people 
write programs and then 
find that they are getting a 
bit too big! This is 
especially true on the BBC 
since after you subtract 
the enormous memory 
taken by the ‘graphics 
screen’, there is not much 
left for the humbler user. 

Allis not lost, because 

Sey 

there are ROMs like 
CARETAKER which will 
examine your program 
and take out unwanted 
spaces and REM 
statements. This can 
sometimes reduce the size 
of your program by a hef- 
ty amount thus allowing 
you to extend the pro- 
gram even. further. 

SSRN 

CARETAKER can do other 
things too, like the 
powerful-renumbering 
command which can 
move chunks of a pro- 
gram about. It also pro- 
vides a single keyword en- 
try feature. This allows 
you to type out long 
keywords, like ‘’PRINT”’ 
via the use of simple 
double-key depressions, 
such as: TAB and A 
simultaneously. 

Health restorers 

DISK DOCTOR is an 
odd name for a utility. In 
fact, the ROM has such 
varied uses that | begin to 
wonder sometimes why it 
ever adopted that name. It 
probably started its life 
containing helpful aids for 
resurrecting damaged 
disks, and altering infor- 
mation. It graduated into 
an extremely useful tool 
that no programmer can 
do without. | 

Disk Doctor provides 
the necessary functions 
to disassemble ‘memory’, 
‘display memory’ and 
even modify it. A 
disassembler will convert 
machine code_ into 
assembly code. This 
allows the internal work- 
ings of a program to be 
easier to understand, 
although some would say 
that assembly language Is 
still rather difficult! The 
memory editor is an in- 
teresting idea, because it 
allows you to scroll back 
and forth on the screen 
while displaying the 
BBC’s memory in a very 
similar way to editing text 
in WORDWISE. 

Disk Doctor has a sur- 
prising number of 
cassette based utilities 
too, like + TAPEDISK and 
% DISKTAPE. These com- 
mands take the drudgery 
out of transferring pro- 
grams between the two 

// 
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mediums. It is enough to 
say ‘'y% DISKTAPE 
PROG1 PROG2 PROG3 
etc.’’ and you can sit 
back, relax, and enjoy 
your tea while the 
machine spends the next 
hour copying the pro- 
grams from disk to tape. 
Disk Doctor also has com- 
mands for joining files 
together, and retrieving 
data from a disk that was 
given up for dead — | 
could never do without it! 

Communication 

Communication is 
something that is always 
close to a Beeb user’s 
heart and this is proven by 
the large amount of ‘Ter- 
minal software’ that has 
recently become 
available. A ‘terminal’ is a 
program that allows a 
computer to ‘talk’ to 
another computer via the 
phoneline. You also re- 
quire a modem to connect 
you to the outside world. 
This is a hardware device 
which connects the 
telephone to the com- 
puter, but you still need 
the appropriate software 
inside the computer 
before anything can be 
communicated. 
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Computer Concepts 
(once again) sell two ter- 
minal ROMs. One, ‘‘COM- 
MUNICATOR’’, is) an 
emulation of a DEC 
VT100 terminal. This 
means it can impersonate 
a really ‘professional’ ter- 
minal that is sold by an im- 
portant mainframe com- 
pany. Communicator con- 
tains many. different 
character sets and has 
such nicities as ‘indepen- 
dant scrolling text win- 
dows’. Some of these 
functions are- only 
available on extremely ex- 
pensive purpose-built ter- 
minals. The other terminal 
is a slightly cheaper chip 
called ‘‘TERMI Il’’. This 
performs similar functions 
to its big brother, but is 
slightly less flexible. TER- 
MI is mainly used by hob- 
byists, and COM- 
MUNICATOR is more at 
home in ‘professional’ 
areas espacially where a 
real VT100 system is re- 
quired. Both these ROMs 
can UPLOAD and 
DOWNLOAD information, 
but this feature is only 
useful when disk drives 
are attached due to the 
high speed at which the 
information is transferred. 

It is useful to be able 

to prepare a letter offline 
using a word-processor 
and then to UPLOAD the 
letter into an electronic- 
mail computer such as 
Telecom Gold. Neither 
COMMUNICATOR nor 
TERMI can be used for 
contacting PRESTEL (a 
popular public-database) 
due to the vastly different 
methods of displaying in- 
formation that are involv- 
ed. There are two other 
ROMs available which are 
more suited to this task, 
like the Acorn PRESTEL 
ROM, or COMMSTAR 
(from PACE Systems). 

A Sheffield based 
company called 
“SYSTEM” has brought 
out a ROM called ADE. It 
is a fully-fledged Macro- 
assember, machine-code 
monitor, and editor all in 

one! Its main advantage 
lies in the fact that it uses 
‘virtual’ file handling. This 
means that your assembly 
langauge source-code is 
always kept on disk and 
when assembled, the ob- 
ject file is stored directly 
onto disk too! When done 
in this fashion, you can 
have enormous amounts 
of source-code assembled 
in one huge chunk. This is 
extremely advantageous 
in terms of program 
development — and many 
companies are now using 
ADE for their program- 
design. 

What of the 
future? 

Computer Concepts 
are shortly to announce 
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their new BASI|IC-compiler 
called ACCELERATOR. A 
‘compiler’ is a special pro- 
gram which you can feed 
into a BASIC program and 
it converts it to machine 
code. The advantage in 
that seemingly pointless 
exercise is usually one of 
speed. There is a good 
chance that the program 
will run 2 or 3 times faster 
— now that /s useful! 

ACCELERATOR is a 
full BBC BASIC compiler, 
SO naturally, the 
drawback is that the pro- 
gram grows in size, so 
very large programs are 
not really feasible for 
compilation. But this is 
not to stop you compiling 
them in smaller chunks. 
Also coming soon from 

Computer Concepts Is an 
advanced ‘Electronic 
Spreadsheet Program’, 
called not surprisingly: 
‘ESP’. Rumours are about 
that it is one of the most 
comprehensive programs 
of its type. 

Also coming soon — 
‘Admiral’ — Advanced 
Data Management Infor- 
mation Retrieval Aplica- 
tion Language. We will try 
and obtain copies of these 
ROMs for evaluation in 
the near future. 

Due for release shortly 
is a Machine-code- 
monitor from Acornsoft. It 
is possibly the most user- 
friendly monitor yet devis- 
ed, and so will find untold 
uses in both educational 
and programming circles. 
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It has extensive ‘help’ 
menus and provides cons- 
tant prompting and 
assistance in almost every 
section. It includes a 
labelling disassembler 
which allows you to 
discover the’ buried 
secrets of your best pro- 
grams. It can also single- 
step through code, sen- 
ding the traced output 
down a serial port to allow 
another BBC to monitor 
the output. This means 
you can debug programs 
in the BBC that might 
have otherwise corrupted 
the screen because of 
their graphical content. 

It is interesting to note 
that Computer Concepts 
is a company which cur- 
rently sells BBC ROM soft- 
ware, to the exclusion of 
all else. This explains the 
abundance of their soft- 
ware on the market, since 
they can concentrate on 
producing quality” soft- 
ware. 

Some of these ROMs 
may be used with an 
Acorn Electron providing 
the correct interface is ad- 
ded. Check with the rele- 
vant company before buy- 
ing. 
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Product Details 

Computer Concepts 
Gaddesden Place 
Hemel Hempstead 
Herts HP2 6 EX 
(0442) 63933 

Caretaker 
Communicator 
Disk Doctor 
Graphics ROM 
Termi 2 
Wordwise 

Acornsoft Ltd. 
Betjemen House 
104 Hills Road 
Cambridge CB2 1LQ 
(0223) 316039 

View £59.80 

SYSTEM 
12 Collegiate Crescent 
Sheffield S10 2BA 
(0742) 682321 

ADE (inc.SPY) 
SPY 

£60 
£24.15 

All prices are inclusive of 
VAT. 



FOR DRAGON AND TANDY USERS 
SATURDAY 17TH AND SUNDAY 18TH NOVEMBER 

10 A.M. UNTIL 6 P.M. 
THE ROYAL HORTICULTURAL HALLS 

If you own a Dragon or Tandy colour If you want to miss the queues just clip the 
computer this is your show. coupon below. 

The first ever show organised in the Computer Marketplace (Exhibitions) Ltd. Part 
United Kingdom for these machines. of the Rushworth Dales Group, 20 Orange 

t t, London WC2H 7ED. 
All the very latest hardware, software, Sireot Tome 
interfaces and peripherals will be there. 
Your chance to get up to date, try and buy 
all thats new. HOW TO GET THERE 

The Royal Horticultural Halls are just off 
Victoria Street a few minutes walk from 
Victoria or Parliament Square. 

We'll also be organising events and 
competitions with great prizes. The 
manufacturers will be staffing advice 
centres to help with all your queries. Buses 11, 24, 29, 70, 76 and 88 run up 

ibi : : Victoria Street. Exhibitors will have special offers on ictoria Stree 
their products so you can save money too! Mainline stations; Waterloo, Charing 

Large gangways and comfortable rest Cross and Victoria. 

areas will make sure you can see Underground stations; St. James park 
everything and sit in comfort when you (District and Circle lines), Victoria (District, 
want. Circle and Victoria lines). 

This will be a show for the whole family, There is an NCP car park in Abingdon 
plenty to see and plenty to do. Street, a few minutes away. 

To: Computer Marketplace (Exhibitions) Ltd, 20 Orange Street, London WC2H 7ED. 

Please rush me (qty) adult tickets at £2 each and (qty) tickets for under sixteen year olds at £1 each for the 

6809 colour show. | enclose cheque to the value off 

Name ___ 

Address 

Postcode Telephone es ___ 6809 is the registered name of Motorola Ltd. 

© Certain Advertising Ltd 01-930 1612 



An urgent rescue mission 
is in hand. Your task as 
pilot of the space ship is 
to travel to the surface of 
the moon you pick up 
your colleague, who has 
very foolishly been left : 

penind by a previous par- Mines, not of the underground 
His air is running out s . 

and so there is some variety, but out in space, are 
urgency to your rescue at- 
tempt. But smooth runn- E 4 1 A Sa aR the targets in this fast reaction 
day and aliens have laced “ 
outer space with mines. game by Kevin Hughes. 
For your mission to be 
successful, and so that 
you live to fight another 
day, you must manoeuvre 
your craft through the 
mines and land safely on 
the moon. 

Every so often, there 
is a bonus section in the 
game, and when this is in- 
dicated you can take off 
again and try to reach the 
‘bonus’ port of the mother 
ship at the top of the 
screen. Success in this 
gives you extra points. 

Full colour graphics 
and sound are used 
throughout the game so 
type on and have a good 
time! Full instructions are 
included in the program. 

There are two _ pro- 
gram listings. Program 1 
sets up the graphics and 
prints the instructions and Line Effect 
Program 2 is the main 5-8 Set up variables, sound, colour and 
game. Type in and SAVE joystick. 
the first program, then do 60-60 Main loop of program. 
the same for Program 2. 100-120 Move laser beams. 
Now if you LOAD and 500-630 Introduction, displays and controls. 

2000-2160 Set up screen (stars and mines). 
3000-3140 Moves ship, replaces previous 

character. Checks for explosion or 
landing depending on value of ‘Q’. 

4000-4160 Bonus game. Moves ship up towards 
the waiting mother ship. Bonus 
points for ramming the mines. 

6100-6120 High score displayed and ‘another 
go’ routine. 

6130-6270 Explosion routine and sound. 
7000-7077 Joystick routine. 

RUN Program 1, it will 
automatically load Pro- 
gram 2 and the game is 
ready for play. 
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5S POKES6S668, La: POE'S 
PRINT PORE SES? 
PRIHMT -FRIHT 
Pare es er NS Ne" 
Peo eel 
Ree ee 
eee! rr 
FRIMT " sfaezey" 
PRIWT" Ff INES” 
FRIHT" Sele 860BY KEVIN HUGHES" 
PRIHMT" Sell HIT A KEY WHEM READ" 
FORI=125TO3@57TEF—1 > H=H+1:PORES6S65, 1: FORJ=17T026: HEAT J. I 
POKES667 6. a 
BETAS: [FAS=" “THENGE 

te = 

MRI RAPRI AAAS eee Ree eee h hous hare Pace PR Pale ee eS ate tate ae pe SS eX 

A PORE SGP S, & 
@ FORT=87TO1 G80: RERDA: IFA=-1THEM1S5 
9 PORE? LES+T, A: MET T : 
i IATA 16, a4 A pt aH, 13 ms ean be ee of, qi 5 16, i, Hl, 44, 12? Zoey abe ' abe) ‘ 20d 

@ DATA 4.4.6,48,4,32,6,8,24,36,126,255,129,169,60,153,.129,98, eo ods et, BE 
® DATA 219.126,.66,.126,195,2351.155, 255, 4,6,243 (96,48, 24,55, 12 
O DATA 6.6,0,0.5,60, 254, 254,68,24.468.7%2,255,10,12,8 
@ DATA 6.24. 24,68,255,126.255,255,-1,6,8-.8.8,80,4,.8,.08 
© FORT=4TO? > READA: POKE?424+7. AS HERAT 
SPRINT Cl: Bete eer eee 
@ PRIM Sida GRAPHIC S''MBOLS 
Oo reat 
MW PRIMT"S @ MeLASeER” 
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S PRINT" A M@PLAMET SURFACE" 

226 PRINT 
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Zoi FPRIHT 
235 PRIHT"M C M@LAMDIWG CRAFT" 
2s& FRIMT 
249 PRIHT"® DTD fines “DEADLY? 
246 PRINT 
2598 PRIMT"A E fiSLAMDING FAD 
256 PRINT 
Z60 PRIWT"@ FG Ma@MoTHER SHIF 
266 PRINT 
270 PRIHT"@ Il fi@LASER TOWER" 
276 FRIWT 
2?r PRINT" eli HIT A KES WHEN READY" 
273 GETAt: IFAS=""THEHS 78 
214 PRIHT"S]" :POKESé6e73. 26: POKES6369., 246 
328 PRINT" SINS TRUCTIONS ¢i'M2 
230 GETAt: IFAS=""THEH S38 
244 [FA$="""THEMPRIMT SO": GOTOS?e 
35@ IFA#="H" THEMPRIMT'O" > GOTOPabe 
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370 PRIHT"SOU ARE GUIDIHG YOUR SHIP DOWH TO THE SURFACE OF THE RED PLA 
ET. 
urd PRINT 
mo PRINT YOU HAYE TO MISS THE MINES AND LAM YOUR CRAFT SAFELY OM LAN 
IMG FAD 
soo PRIHT 
296 PRIMNT"FOR EACH SUCESSFUL LAMDIHG TOL) GET 14 POINTS. 
235 PRIHWT 
440 PRIHT"AFTER THREE CONSECUTIVE LANDINGS ‘YOU GET A BONUS TAKE OFF. 

B40 PRINT 
414 PRINT" HIT A KEY WHEN READ" 
420 GETA¢: IFAS=""THEH428 
436 PRIMT "CI" 
444 PRINT 

e445 PRIMT"HERE ‘oll SCORE By RAMMING THE MINES (16 POINTS FER MINE" 
450 PRIHT 
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47°08 PRIHT 
475 PRIHT" BEWARE THE BLACK MINE !" 

450 PRIHMT" Sel HIT A KE’ WHEH READY" 

450 GETA: IFR#=""THEH49H 

SAG PRIWT'O" 

; PRIHT " sera CONTROLS " 
PRIHT" sem << > LEFT & RIGHT" 

PRIHT 

25 PRIMT"@ A FUR ABORT" 

S44 PRIAT " Sfeelete Or JOYSTICK" 

‘ PRIMT" male FIRE BUTTOH TO ABORT" 

PRINT" sl) HIT A KE‘ WHEM READ" 

GETAS: [FAS=""THEMS5e 

PRIWT "so" 

[=u 
FEADA: [FA=-1 THEM? 128 

> POKERBSS+1,.A: 1[=[4+1:G0TOre11 

s DATH 169,.2,141,195,.6,169,131.141,1193, 
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program listing — 

ORES. 27 POKES, 27: POKES1, 192: POKESS. 192° CLR: PRINT" eg@e& @& 4 & GD «GD 2S36075  WeV2+3: V4ey—1: POKEV+1. 26°LS5 , , 
OKEW Io: veee:U=-22POKERSe, 128° POKE19S, 8 
L=S7 139: U2=37 154: RA=S7157 (RB=S7152: POKEDL, a: POKEDS. 127: G0ToOSaR 
FOKEVS, 8° POREV4. A POKEW. LS: G07TO2aaK 
GOTOsSaae 

BOTO4aaH 

PRIM T " SHenlaleleielelelelelelelede tele lee yee 

FORT=ATOPSTERI+SC (SA: PRIHT Tl LETABC1SoL#E: HEXT 
RE TRH 

PRIHT" Siete BY KEVIW HLIGHES" 

FPRIMT" Gisteleletele) <> LEFT OF RIGHT" 
PRIHT "a FOR ABORT" 
PRIMT " wei Ore A JOYSTICK 

PRIHT" aeleeleys HIT A KEY TO START" 
GETAH#: IFAS=""THEHE2e 
BOTOZAGBE 

POKESE669, 255: IF I=STHEM  =@: GOTO 
IFL=@0RLA@THEMPOKEVS, 6: GOTOE1 aa 

Mase: 0=6:P=44 POKEV+1. 8° PRIM Ss core "So" LIVES"sb" 
FORT=O7TOLE:> PRINT" gem Me" HEAT 

PRIM T " a0 a4 SI+lL PRIM T TABOR Oe" 
PRIMT" Si" FORA=@7TO16: T=INTCRMING S31 7344 
FRIMNTTABS To "RB" : HEHT 

FR TB SY mm a 

PRIHT: PRIHT PRIM PRIM FORA=a@TO12: T=lHTCRND S981 894+. (PRIMTTARCT Om" oO HEXT 
IFSC? 1BBAHDB=4THEMB=1 : GOTOSa SA 
IFSC? ZAGAHDIC=ATHEMCA1  GOTO2AEe 
T=ITHTCRHD¢ 39815541 

PRIMTTABCT "MD" Bea: Cea: GoTose 

Ag=""GETAS: [FAS="A" AD =-22 THEM Sa 

IFAS="A" THEM Y=-22 (Ue2e:PRIHT" Sic 
IFA#=","THEMP=F-1 : =] 

IFAS=". "THEMP=F+1 :o=~1 
IFAS=""THEHSHS5 
GOTOs844 

GOSUB- Haw 

P=P+' POKES, 2H > POKEYS, 24 
FOKE Yb S0+P+ 40. 0: O=PEEK C? 
POKECESO+F, 3: 0=68 

POKEV?, 26@:POKEV2, 240: POKEVS, 4 
IFM=4THEML=L~1 > G0TOe2heH 
IFQ=STHENSCHSC+10 > [=l+1° POKEVS, 228: PORG=ATO1AG: HEXTG: POKEVS. a: GOTOSE 
IFSC COTHEMSC=4 

IFG=1THEHL=L~1 > GoOToe 268 

IF@=G@0R0=90R0=8THEML=L-1: GOTOEZae 

IFU=192THEM: POKEV2. 15@:FORG=@TO16@: HEXTG: Y=22:U=-22 -G0TO5ea 
IFF=™THEML$="H" > F=1:GOTOS146 
L$="e" Foy 
GOSWIEL AAS GOTO 

PRIM)" Sma BOHMUS GAME IM PLAY 

PRIM T 9 8 (5 Sh} 
At=""> GETA: IFAF=". "THEMP sr] soe] 
IFA#="."THEMP=F+1 : Ci=~1 
IFAS="" THEH4445 
BOTO4454 

2 GOSUBP aE 
Papo: P 

4 

| 

Sa 

+} 
<=, le 

HEORT LMG 

oA 

"4 

3M+P oo: TPOSSTHEMP SP 22 

SSL a A SCA: 

Ft Sa aS et 

iM 
QOKE We. 2B POKEVS, 240 

PESO+R+224+0, OF O=PEER CP ESG+P 3s  POKEPGSO+F, 3: O=0 
IFG=4THEMSC=SC+10° POKEW2, 178: FORGSATOLSS  HEXTG:POKEVS, a: =32 : GoTO4een 
[FOS60RG="THEMPOKE 2. 228° FORG=S@TO1G8: WEXTG: POKES. 8: GOTOSaeS 
IFL=BORG=S0RC=S8THEML=L~1: GoToOeEzae 
[Fi=192THENL=L~1 - GoTORBzae 
IFF=Q7THEML#="8":>F=1:50T04168 
Le="H"- F=4 
GOSUBIEEG : GOTO4b28 

’ 

Pood 

‘ ecw 

= —s YOUR SCORE WAS"; SC: 
PRIMT' SI HIGH SCORE IS "SHI: PRINT Ssieeeni PRESS 
GETA: IFAS="4'" THEME 1 Se 
OTOE119 
=F: i: 

IF SC2HITHEMHI=S¢ 
“8? WHEN READ" f 

Siig: ret G 
A: PRINT!" : GoToOZaEE 
GPs: POKEY2, 4 
~21:D=[+21:F=F+23 
5 

I 

FR 

SO+F+04+0, 2H PORE PR Sa+P ++ , SS 
POKESS4 1 B+P+0+E 4 PORE SE410+F+0+R, 4: PORK ESS4 1 A+P +040, 4: PORE SS4 1 B+R+4F, 4 
POKES, 258° POKEY4, 258: C2041: [FE CSOTHEMS Ze 
FORE PESB+P+0+E 425. 32° POK EP 6 oa+P+4+eeo 1, Be 
PORE PE SB+F 4040-21. 32° POKE PS Sa+P+04+P 25, 32 
GOTO 2 38 
POKEV2, 8° FORA=15TO@STEP~1 > FORS=2407T02@eSTEP-2 > POKEWd. 5: POKEY, ACHEMTS, 6 
Wa-22 ‘=22 PRIM" Sie HARD LUISE MC PORTS=ATOd¢ae: HEMTT: GOTOSE 
POKEDL,@:POKEDZ, 127: Ji=-< (PEEK CRE ANDI 25 :=09 / POKEDZ, 255: R=PEEK CRA 
Je CRAMD LE =e 
Fo! CRAM DSS 2 =e 5 
IF I3=1THEMP=P—1 : Cie 4 
IF.J1=1THEHMP=F'+1 : C= 1 
IFFR=1AWD'=—22 THEM 

) IFFR=LAMDY S22 THEN YS 22 : 1 
Re TLR 

aS ee Pe mr ye tat Plt 

se Sat ss 

rye ie he ft 

oA 

l= PRIMT "Sata AEORT LMG 
mad 2 Oh 



Z | Teach in | 

Like the LORES. pode. on 
the ORIC, the HIRES mode _ i 

| uses the same system of 
serial attributes. The ad- 

| vantages of this are that 
there is no restriction on 
the number of colours 
available at one time and ~ 

down. In addition there 

the memory requirements 
for the HIRES screen are 
quite modest. The disad- | 
vantages are that the co/- apy 

|our resolution is rest- | 
ricted, and moving, multi- > 
coloured graphics are dif- wot 
ficult to program. 

Resolution 

The resolution or the — 
HIRES screen is 240 pix- 

els across by 200 pixels yo 

are a useful three lines of © 
| text provided at the bot- 
tom of the screen. These 

/ can be used for entering — 
programs, displaying in- 

| structions, or typing in 
HIRES commands in the 
immediate mode to see 
their effect. You may have | 
found that it is not possi- 
ble to list any part of the 
program as it will scroll off 
the bottom three Ines. A 
useful trick is to use EDIT 
instead of list and then the 
line number you specify 

will appear on the middle 
of the three lines. 

The HIRES screen 
uses up just under 8K of 

S=16:M=17:A=6:C = 1-04 
HIRES 
CURSET A,10,0:REPEAT 
FOR X=1 TO 19 
FILL: 1) 7,S:FlkL. 11M 
NEXT X:CURMOV 0,46,0 
M=M+1:IF M=24 THEN S=S+1:M=S+1 
C=C+1:UNTIL C=5 ORM>23 
L=L+1:1F L=8 OR M>23 THEN END 
A=A+33:C=1:GOTO 30 

screen. 4 



| 

| 

_ 

will ain the answer from _ therefore affect the HIRES. 
scrolling off the bottom 3 screen: | 
lines.64 should bereturn- Number Effect 

in- ed. Change the colour of 0-7 Foreground 
s. the screen by typing - colours © 

s - PAPER 1, which will turn 12-15 Flashing at- 
_all “the the background colour to tributes 

RED. lf youtakea PEEK at 16-23 Background 
40960 now, it will read _  ~=—seclcurs 
17, which is the attribute 24-31 Screen syn-_ 
for background RED. Type chronisation. 
INK 3 and then take a % DO NOT. 

_ PEEK at 40967. The USE! 
_ number 3 will be returned, ‘Numbers from 32 to 63 

1 the foregroundf attribute will display various pixels 
_ for YELLOW. As with the on the screen. A few ex- 
LORES or TEXT screen, amples are given in a 
the far left hand column 2. 

d (all, 200) will hold the — Any pixel pattern with 
background colour and a value of 31 or ee 

the next column the should have 64 added to 
foreground colour. The _ it as otherwise it becomes 

n following values will anattribute. To avoid con- 
ae 8 fusion it is better to add 

this value of 64 to any 
pixel pattern. All these 
values can be _ either 
POKEd directly to the um 
HIRES screen or placed in 2 
a FILL command which h 
we shall look at later. Ad- 

i Hires Scheel ake —— 

| b7” b6 b5-b4--b3 22b2 ~ b1-b0 



I 40998 40999 

- sombinations. Notat 
128 is added t 
background colour v 
that location will | : 
inverse colour to — 
nearest background 
tribute to the left on | 
the colour to the r 
this value will be : 
normal - Been ouns _ 
our — 

Foreground/ 7 
— (Fi eS 
coaes = =— ee Ea. 
Having looked at h — TEXT LINE 1 

the values are stored on — 
_the HIRES screen we _ er Saar 

a 
much detail in the m _ 

cman ofthe Re Figure 2 Examples of pixel displays 

forward enough. —s© TT 

The F/B codes are: : 

O background colour 
1 foreground colour — 
2 invert background fore 
ground _ . 
3 no change — 

If the zero is used thea 
the command used di 
take on the backgro nd ji 

David Ellis will be explain 
ng how to use the FIL 
command and printing 
characters to the HIRES 

| screen. 



Put an end to inefficient, slow cassette tape storage 

ed vour data access 
withaTlEAC) diskdrive 

figlen 
EBS WEES 

Replacing your cassette with a disk drive means data access in 

from 

SWITCH 

40 @ 80 

mo 

Track 
switch 
on rear 
panel 

When ordering Dual Dnives, please 
state which layout you prefer. Aor B. 

seconds! VIGLEN TEACS unlike others have been specially 
modified to operate successfully with ACORN and other filing 
systems overcoming RANDOM accessing problems normally 
experienced with these disk drives. Prices include VAT, 

formatting disk, user manual, case and leads. 

en | - DUAL DRIVES Incl. Excl. TEAC 55 Slimline Drives 2ByStS Soh Os 
SINGLE DRIVES Incl. Excl. 40 TRACK 200K £287.50 £249.57 
CASED VAT VAT 40/80 TRACK 
40 TRACK 100K £143.75 £125.00 SWITCHABLE 400K £358.00 £311.30 

40 TRACK 200K £195.00 £169.56 40/80 TRACK 
40/80 TRACK SWITCHABLE 800K £450.00 £391.30 COMPUTE SUPPLIES 

SWITCHABLE 200K £179.00 £155.65 DFS KIT - Acorn or C.U.C. 
40/80 TRACK Disc Filing System 100% Acorn Compatible Unit £ bene Way 

SWITCHABLE 400K £225.00 £195.65 IntegralPowerSupply £30.00 £26.09 Hanwell W7 20A 
All prices correct at time of going to press and all offers subject to availability. 

@ These drives are fully compatible with other computers 
and can be still used should you change your computer for another type. 

@ Orders welcomed from Educational Establishments 
and Goverment Departments. 

How to order 9 
TEC DRIVES (As used by By post: To purchase any of the items simply fill 45. 
Cumana) Incl. EXC. in the coupon with your requirements. , 4 S&S ; 

VAT VAT Enclose your Cheque/P.O. or use your Access/ & 
40 TRACK 100K £129.00 £112.17! Barclaycard. Please make cheques payable to: #S Res 
40/80 TRACK 200K £169.00 £146.95 | VIGLEN COMPUTER SUPPLIES and post to , 4 © an 
40/80 TRACK 400K £209.00 £181.74] above address. Allow seven days for = »Y 

For Dual TEC drives the price is double 
the single drive price. 

Integral Power Supply £30.00 £26.00 

Full Twelve 
Months Guarantee 

Tel: (01) 843 9903 

delivery and add £8.00 carriage, package 
and insurance on all items. 

By telephone: Ring (01) 843 9903. 
Credit Card holders (Access/ 
Barclaycard only) can purchase 
by telephone. Please give Card 
No., Name, Address and the 
items required. y 4 



Lineage: 40p per word. 

PERSONAL COMPUTING TODAY 

01-437 0699 
Semi-display: £9.00 per single column centimetre 
Ring for information on series bookings/ discounts. 

All advertisements in this section must be prepaid. 

Advertisements are accepted subject to the terms and conditions 

printed on the advertisement rate card (available on request). 

DUST COVERS 
VIC 20/64, Dragon 32/64, Atari 800 
(old model)/600XL. BBC A&B, 
Elecron Cass. Unit C2N (old model) 
C2N1530 (new model) and Atari 
(410/1010) in quality natural vinyl. 
Just send £2.95 or £3.95 to include 
cassette cover, stating computer 
and cassette mode. Cassette cover 
£1.50. Spectrum case for protection 
or carrying in black padded vinyl 
£2.95 to: Allen’ Enterprises, 
i aaa Dept PCT, Luton, LU2 

R. 

UNIT ONLY 

ALL YOUR 
CASSETTE NEEDS 

Blank cassettes C15 with case 40p 
Labels in Blue. White or Yellow, 20 
for 36p. Inlay cards in Blue, Yellow 
Red, Green, Orange or Purple. 20 
for 60p. Library cases 12p each. 
Postage on each cornplete order 

60p 
Stonehorn Ltd., 59 Mayfield Way, 

Barnwell, Leicester. LE9 8BL 

ALL SINCLAIR 
USERS 

LOOK THIS WAY. PUT AWAY 
ALL THOSE UNTIDY WIRES 

With this amazing new unit designed by a 
Spectrum user. Put ona chair, floor, on your lap. 
Move it all in one go. Our latest New Universal 
Unit accepts most machines. Send for details 

ie} 

E. R. Cameron & Sons Ltd., Est. 1870 
c/o 12 The Vineries, Enfield, Middlesex EN1 9DQ. 

BLANK CASSETTES 
Guaranteed top quality computer/ 
audio cassettes at great budget prices. 
Packed in boxes of 10 with labels, 
inlay cards and library case. 
Prices include VAT, post and packing. 
(C5) £4.35 1 (C10) £4.40 
O(C12) £4.45 O(C15) £4.50 
1 (C30) £4.70 XC (C60) £5.30 
C2 (C90) £7.00 
BASF FLOPPY DISCS 
Prices of boxes of 10 
2 5'4Single side/Single density £19.55 
C5‘ Double side/Double density £21.85 
C 5% Double side/Quad density £28.75 
DISC DRIVES 
Include Manual, Leads, Utilities Disc 
OCOTEAC 55A 40 tracks — £139 each 
CO TEAC 55F 40/80 switchable D.S. — 
£209 each 
Indicate quantity of each product required 
in boxes Free Delivery UK only 

Cheque/P.O. enclosed for £ 

eRe eee eee eee eee eee errr cere errr cere rrr rr rer er rer ere errr 

eee eee OU CPC eP eee Perce CeCe eee rere rrrrerrerre rere r rr eee ee eee ee 

PROFESSIONAL 
MAGNETICS LTD 

Cassette House, 329 Hunslet Road, Leeds LSi0 3YY 
FREEPOST Tel. (0532) 706066 PCT 

REMEMBER — 
CLASSIFIED ADS 

SELL! 
88 

_ LIBRARIES 
LOOK! Any program for any micro 
at 20% discount. Also the only tape 
exchange club specialising in 
today’s Top 20 (Spectrum, Com- 
modore). Membership free. Write 
stating micro, to Ham Software 
Library (PCT), Ham Lane, Elstead, 
Surrey GU8 6HQ. We've got the lot. 

SOFTWARE 
EDUCATIONAL 

KILSOFT 
GCE/CSE/‘0’ Revision Programs 

48K Spectrum 
e For home & schoo! use ® 

Biology, Physics, Chemistry, Maths, 
French, Geog. only £4.95 each. 

Astronomy — only £6.95 

Dept PCT, 32 Briarlyn Ave, Birchen- 

cliffe, Huddersfield. Tel: (0484) 31491 

COMPUTER BOOK Specialist, 
SAE for lists. D. A. Armstrong, 30 
Octavia Street, Kirkcaldy, Fife KY2 
5HH, Scotland. 

Send your requirements to: 
REBECCA 
ASP LTD, 1 GOLDEN SQUARE, 
LONDON W1., 

MICRO COMPUTER 
AUCTIONS 

Regular monthly auctions for all micro 
hard & software. 

Send for entry form or next catalogue 

MICRO COMPUTER AUCTIONS (PCT), 

59 Grays Inn Road, London WC1X 8TL 

Tel: 01-242 0012 (24 hours) 

Replica Blank Firing 
Colt 45 Automatic . 
As used by U.S. army, ideal stage a 
prop with ammo. £5.25. 
Carriage 50p 

Replica 44 auto 
Magnum 
The gangsters favourite, 
with ammo. £4.35, carriage 
50p 

Colt Python 357 
As used by Police and 
screen heavies. £4.45, 
carriage 50p 
Ideal for ‘iden film making. Mail order only 

Send POs or cheques to: 
RAZZAMATTAZZ, 80 Selhurst New Rad., 

London SE25 

AMSTRAD CPC 464 USERS 
You can buy listing paper, cass- 
ettes, disks, and other goodies at 
reduced rates by joining “1 AM” 
Annual membership is £5.00. The 
first 50 members each receive a 
£5.00 voucher towards their first 
purchase. Enquiries to: L. Daly, 
Brookfield, Bridgland Avenue, 
Menston, likley, Yorks LS29 6PD. 

UTILITIES 

QL UTILITIES 
4 programs on microdrive for 
Sinclair QL to prevent directory 
overflowing tiie screen, provide 
single key LOADing or DELET- 
ion of files, repeat FORMATing 
of cartriages and back-up 
copying of whole or part of the 

cartridge. £10. From: 
W. D. SOFTWARE, Hill Top, 

St. Mary, Jersey, C.I. 
TEL: 0534 81392 

a HARDWARE 

VIC 20 COMMODORE 64 
SPECTRUM 

Latest games tapes with £1 
off. 

Electron £190 
Commodore £190 

VIC 20 £90. Starter pack £140 
Send SAE for full details. 

IDLESOFT CENTRE, 
33 Fernhill Rd., Moorhead, 

Shipley, W. Yorkshire 
BD18 4SL or ring 

0274-580169 

COURSES AVAILABLE 
Stay Friday to Sunday in one of Worc- 
estershires finest Hotels and learn 
“Basic” on Commodore 64's. All rooms 
have bath, colour T.V., etc. 14 hours of 
instruction from a qualified lecturer, 
maximum of 20 people on each 

course. 10 computers. 
Write for brochure to: 

Gainsborough House Hotel, 
Bewdley Hill, Kidderminster. 

Telephone: 0562 754041 

COMPUTER COURSES 
Take a micro break and come to 
Bournemouth mid-week and 
weekend courses beginners to 
advance Basic. Machine code 
and assemblers courses available 
on request. Maximum 16 persons 
per course. Commodore 64’s and 
BBC Bs used or bring your own 
micro and we will adapt our 
course to your machine. For 
further information write to: 

Micro Learning a ane hie St. 
Swithuns Rd. Sou 

Bournemouth. Tel: 10202). 290677 

Personal Computing Today November 1984 



COMPUTER 
SOFTWARE: 

BUSINESS AND GAMES FOR 
MOST COMPUTERS 

Commodore 64, VIC 20, BBC Atari, 
Dragon, Spectrum, MZ700, 2X81. 

New releases for CBM 64, Spectrum, 
BBC, Atari, Dragon, Spectrum, 
MZ700, ZX81. 

New releases for CBM 64, Spectrum, 
BBC. Every 2 weeks — just send SAE 
and we send you a new list every 2 
weeks. 

Altai C10 date cassettes 40p each. 5 
C15 data cassettes £2.40 51/,” floppy 
discs D/sided — DL density. £2.30 each 
or 5 for £10. 

Send to: M. J. SEAWARD, 
ST. OLAF’S ROAD, STRATTON, 

NR. BUDE, CORNWALL EX23 9AF 

Tel: (0288) 4179 

[DEER IN THE HEART GF PLANET ARGUS 5 
OD WENTVEOE A Si ROL... 

1 ALLNG CAMCG HIS FRICND BiD, 

AMSTRAD 
& SHARP 

Mail order software - guaranteed 
Same day despatch. 

SAE for catalogue for Amstrad, 
Sharp MZ-700 or Sharp MZ-80A/K 

DCS (PCT), 38 SOUTH PARADE, 
BRAMHALL, STOCKPORT 

SK7 3BJ. 

SHARP MZ-700 OWNERS 
‘Text Type’ Saves, Reviews, Corrects, 
Displays, Prints and Copies unlimited 
amounts of text. Use it with or without 

printer. 
£6.95 or SAE for complete spec. 

Maysoft (DMB), 50 Thompson Avenue, 
Colchester, Essex CO3 4HW. 

ae 

/ 

va 

If you have something to sell now’s your chance! Don’t turn the page — turn to us! 

Rates of charge: 40p per word per issue (minimum of 15 words).Please state classification 

and post to PERSONAL COMPUTING TODAY, CLASSIFIED DEPT., 

Please place my advert in PERSONAL COMPUTING TODAY for...... issues Commencing as soon as possible. 

2 « TOOLATE, BIDNEVER “Div 

S00 SRKRORKED HOME 

ECE. GASSicleD O§1-4357-0626 

THE MESSAGE. 

i) 
sicnceonialencieaieal ~ 

| am enclosing my Cheque/Postal Order/International Money 
Order for: (delete as necessary) £ ma, (Made payable to A.S.P. Ltd) 

OR Debit my Access/Barclaycard 
(Delete as necessary) 

Personal Computing Today November 1984 

eee SOFTWARE GAMES. 

MEMOTECH S10, AQUARIUS, TEXAS T199/4A 

DESIRABLE RESIDENCE FOR SALE: 

TUMBLEDOWN TOWER 
Built in the early 60s, this unusual Tower has been host to many 
adventures for both mainframe and home computers, resulting in 
its unique architectural style. 

Prospective buyers may view the property at any time, as getting in 
is easy; most people only encounter problems as they try toleave ... 

There are several sitting tenants from the previous owners, but 
once they get to know you, they should stop trying to kill you at 
every opportunity. 

Normally worth much more, thus unusual construction is available 
for only £5.55, including removal expenses (P&P). Please state 
machine when ordering. 

SOLWAY SOFTWARE, 6 Curson Street, Maryport, Cumbria 
CA15 6LL. Tel: (0900) 812579. 

STAINLESS SOFTWARE 
for the TI99/4A only 

ARE YOU ON OUR The longest established supplier of 

T199/4A MAILING LIST? third party cassette software. 

Write to PikaDee Software, 35 Over 100 programs, games & 

Parker Street, Preston, Lancs utilities, including 16 with 5 Star 
tg tool Reviews. Disk Programs include 40 

column display. 

(MAIL ORDER ONLY) 
For large catalogue, please send a 
large S.A.E. to: Stainless Software, 

10 Alstone Road, Stockport, 

Cheshire SK4 5AH. 
REMEMBER — 

CLASSIFIED ADS 

SELL! 

iia Geren eres Cee a ee > a 

Please use BLOCK CAPITALS and include post codes. 

Name (Mr/Mrs/Miss/Ms) 
delete accoraingty) ( 

PCG a oi esd wrens veoe ocicovesns PEE U ee me cme Sse pe yc ay FS 

SHCSTHESHESSH SHEESH HHEHEESEHSEETHESHEHEHEHEEHEEHOHESHEEEOD 
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| Itseasy to complain 
about an advertisement. 
Once you know how 
One of the ways we keep a check on the advertising that appears in the 

press, on posters and in the cinema is by responding to consumers’ complaints. 
Any complaint sent to us is considered carefully and, if there's a case to 

answer, a full investigation is made. 
If you think you've got good reason to complain about an advertisement, 

send off for a copy of our free leaflet. 
It will tell you all you need to know to help us process your 

complaint as quickly as possible. 

The Advertising Standards Authority. 
If an advertisement is wrong, were here to put it right. 

ASA Ltd, Dept 1 Brook House, Torrington Place, London WCI1E 7HN 

This space is donated in the interests of high standards of advertising. 

AD INDEX 
ACORN COMPUTERS ..... 62, 63, 70, 71 MICROPOWER.................cccccccecececs 49 

MAYFAIR MICROG...............0...c00000- 42 
AMSTRAD 6 ic Bases Waren. 54,55 MODULAR TECHNOLOGV.............. 19 

AKHTER INSTRUMENTSG................ 27 

BROTHER INDUSTRIES 1 SMT aye IFC OPUS exoeeneVeneeraeereeoaereereeoeer esr eer ee eereeeeseeaneeeeeaeeoes 61 

BUFFER MICROSYSTEMG.............. 42 
PITMANS PUBLISHING.................. 69 

PAGCADE 0k oo ea 14. P&R COMPUTERG.................- eee 14 

COMMODORE pes nsrnssenrstatnentng sae 38,39 R&R SOFTWARE............: cece 8 

DATAPEN 6625 cae a ee 14 SWANLEY ELECTRONICG.............. 42 
SP: ELECTRONICS.............0.. 60 
SHIVA ......... oy Sa Tiere ee aa es ee © 69 

INTROGUE SOFTWARE................-- 60: BANG SHOW ke ees 80 
SOR ee ea IBC 

MICRODEAL .. ok oo ee OBC 
MICROVITEC |... oe ae. PEARSE oe OS a eto 42 
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SORCERER from INFOCOM. 
The most powerful leader of the 
Enchanters must be found, tracked 

through treacherous mists of time, 
avoiding the evil sorcery where 
terrible death awaits, and gaining 

wyboierd: Make ew! the powers and cunning of a true 
Se pat ais. create charts sorcerer. 

~} Ore 
and much 

more 

and graphs. str uUCUONS. 

Fasy: to-follow
 

r 
Ww < je ] aC 

sdult 

fec t fc age> 
J» ¢ 

' 

rd 1 pe 

TOUCH TABLET from 
KOALA. 
The friendly, easy way to 
use your computer, as a 
graphics tablet to write 
or draw on the screen, 

as a paddle controller 
or joystick, asa custom 
keyboard, as a way to 
make music, play games, 
create graphs, all at the 
Touch of a Tablet! 

FLIGHT SIMULATOR from MICROSOFT 
A highly accurate simulation of flight in a 
single-engine aircraft, with working 
instruments, panoramic out- of-the 
window graphic views, and real-time 
flight conditions. All the excitement 
of flying in a real plane! 

osOfT or 
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The Softsel dealer has all the software you should need: recreation, home, education and business. 
When you want the best service, go to a Softsel dealer who has the best back-up in the world. 

Aderdare Glamorgan Inkey Computer Services (0685) 881828. Birmingham Home Entertainment (021) 643 9100. The Software Shop (021) 622 3289. 
Bradford Pace Software Supplies (0274) 72 9306. Brighton Gamer (0273) 698424. Bristol Softalk City (0272) 877245. Chalfont St Peters Softshop 
(0753) 88901. Chester Computer Link (0244) 316516. Guernsey Guernsey Computers (048 1) 28738. Jersey Audio & Computer Centre (0534) 7400. 
Leighton Buzzard Milton Keynes Music (0525) 376622. London Games Workshop NW 10 (01) 965 3713. Adv Technology Centre SE9 (01) 859 7696. 
Chromasonic Personal Computers N19 (01) 263 9493. Davinci Computers NW4 (01) 202 2272. Pilot Software City W1 (01) 636 2666. Programs Unlimited 
W1 (01) 487 3351. Software City 382 Kings Road SW3 (01) 352 9220. Vic Oddens SE1 (01) 403 1988. Video Palace W1 (01) 637 0366. Woodland h b 
Software W1 (01) 960 4877. The 64 colic Centre WC1 (01) 430 0954. Tomorrows World Today W1 (01) 437 2040. eh ae Galaxy Video (0622) T e nN U mM er O ne SOU rce 
682575. Manchester Quodport (061) 969 8729. Paignton Devon Computers (0803) 526303. Preston, Lancs Channel 8 Software (0772) 53 057. 
Redditch MCL (0527) 26051. Sidcup Silica Shop (01) 301 1111. Skipton Singleton (0756) 60 078. Slough Silicon Chip (75) 70639. Southampton for softwa re. | Nn the world s 
Microchips (0703) 38899. Stafford Computerama (0785) 41899. Teddington Photographical and Optical Services (01) 977 3498/9. Wallasey Microbyte 
(051) 630 6933. Waterlooville G B Microland (0705) 259911. Weymouth Silicon Chip Comps (030 57) 87592. Whitstable 64 Supplies (0227 ) 266289. 
Worthing Data Direct (0903) 40509. York York Computer Centre (0904) 641862. 

*Registered trademarks. 
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ao Dealers Contact 

> MICRODEAL DISTRIBUTION 
0726-73456 

or WEBSTERS SOFTWARE 
0483 62222 

Mail Order Sales from 
Microdeal Mail Order 41 Truro Rd, 

St. Austell Cornwall PL25 5JE 

Credit Card Sales 
Phone 0726 73456 

Selected Microdeal Titles available from computer dealers nationwide or from larger branches of 

V 


