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How to submit articles 
The quality ol the material we can publish in 
Dragon User each month will, to a very great 
exlen<l, depend on the quality ol the dis­
coveries that you can make with your Dra­
goo. The Dragon 32 compute< was launched 
on lo the market with a powerful version of 
Basic. but with very poor documentation. 

Every one of us who uses a Dragon will be 
able to discover new tricks and quirks almost 
every day.To help other Dragon users keep 
up with the speed of the developmenl each 
ol us must assume that we made the 
dlsoovery first - that means writing it down 
and passing it on to others. 

,Articles which are submitted to Dragon 
User for publication should not be more than 
3000 words long. All submissions should be 
typed. Please leave wide margins and a· 
double space between each line. Programs 
shoold, whenever possible, be computer 
printed on plain white paper and be accom­
panied by a tape or the program. 

We cannot guarantee to return every 
submitted article or program, so please keep 
a copy. If you want lo have your program 
returned you must include a stamped, 
addressed envelope. 

We pay for articles according to the length 
tan<l the quality - it is worth mak•ng1 that 
extra bit or effort. 

NIWI 5 
The latest details on new products for use 
with the Dragon. including educational 
software, speech software and the latest 
entry in the disk drive race 

Sottwa re review 11 
This month John Scriven tackles all 
manner ol loe - from aliens lo vultures ­
to bring you the latest in games for the 
Dragon 

Dragon training 19 
Brian Lloyd tells all about some of the 
useful commands available to help you 
tame your Dragon 

US Interview 23 
An exclusive ,interview with a top US 
designer of software from our man in 
America, Craig Hanna 

Bual-out 

Our program of the month gives you the 
chance to test your skill wi th bat and ball 
.. . and bust-out! 

IEdltorlal 

Connect• 27 
Match wits with your Dragon in the 
computer version of this well-known 
strategy game 

Bua control 31 
Michael Whetstone shows you how to 
locate the Dragon's hidden bugs and 
remove them 

Dragon In charge 37 
Dennis Riley shows how to put a standard 
cassette recorder under the control of you r 
Dragon 

Open File 41 
Six pages of readers· programs: the 
INSTR instruction : speed-up POKE ; string 
manipulation: Munchy ; Keybeep: a novel 
way to team Morse Code: the 
Puzzle-maker: slowing down your listing 
speed 

Letters 53 
An easier way to merge programs: putting 
graphics on tape: in defence of the Z80; 
stnpes on the Dragon: ASC function 

Dragon Answers 55 
Cathy Hyde answers readers' queries 
about the Dragon 

Competition Comer 58 
Your chance to win an RS232 interface 
plus modem from Cotswold Computers 
and GP Engineering 

" IT'S BUSINESS AS USUAL"' was the message from Dragon Data following the 
announcement of a £21/2 million investment package for the company at the beginning of 
s·eptember. Or. more specifically, " It's business as it was earlier this year and not as it 
was this summer" - for it is the hot summer which was held to blame for the company's 
financial problems. Potentia l purchasers headed lor the beach rather than the nearest 
computer retai ler, with the result that sales were lower than expected and Dragon Data 
hit problems " funding its short-term cash requirement' '. This shortfall between fact and 
forecast placed an even greater strain on the company because at the same lime " it was 
gearing up production to meet pre-Christmas demand". 

The announcement of the rescue package. reported to be in the form of loans or 
guarantees for loans of up to E2.5 million , also contained the news thal managing 
director Tony Clarke was stepping down to make way for a senior executive from GEC. 

' The entrance from the wings of GEC was not entirely unexpected. Earlier this summer 
the electrics giant was involved in talks with another British microcomputer manufaclurer, 
Torch . When these talks came to nothing, it was pointed out that GEC's in terest in 
microcomputing was likely to continue, particularly in the light of its rivals· progress in this 
area. With hindsight. Dragon Data 's problems should not have been entirely unexpected 
either. The market has become increasingly competitive and other firms. such as 
Grundy, have suffered worse this summer while even Sinclair is said to be struggling in 
the US. Carving off Dragon Data from Melloy to set it up as an independent operation 
was not an orthodox start , and the home computer lirm may have been under-capitalised 
from the beginning . 

New management and more money may put Dragon Data back on the right track. At 
any rate the company's shareholders have made their position clear - they believe that 
the package wi ll ensure Dragon Data's financial stability for the foreseeable future. 
and are confident in the new machines ii is developing. To make our position equally 
clear - whatever happens to Dragon Data people will still be using its machines while 
others produce software and peripherals for them. and we will stm be producing Dragon 
User. 
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EUROSOFT 

/CJD\ 

AUT© QUNao 6 0 
~ ~ 

Au10 ~un •-s a ull 11y progra It •S used to adct co emence and profesSIOn l1sm to your 
sort.,, are 

Au a Rur'I will help •; ov create you~ title screen w 11 he graphics 001 or The graphics 
ed11()1 01 ws. you 10 ct)oose a bac'tground colour and bOI 1 style Using 1he arro k_ey~ 
and Stoveral 01 r c:ommaf'ds vou can Cl fftw Otciure-s bhX:k leUers anQ 3 so •ncfude 1~ :111 

Auto Run ""'1ll 9enera1e L mach1n 119ua e ader program 10 orKec:Je your p rogram 
L>'1 the tape hen to s a up VQu• orogram. Sl'"OIV rype ClOADM 10 IOaO the Auto 
Aun loadE!'r program wh1cn will then au om.at ically suut 1tseli up d•S:Olay your I te 
soe n. load your progra and then RUN t9.95 

I n ormut lcm 
~ l ll ll U§rtl"" O'M."11' ~St""IU 

A user·or1ented easy to use por-sona1 CJ.ttlabase mAnagemen1 syst m with these 
Qvts1and1ng a1vres 
"keeps M o l programs names addresses b•r hdays. recipes class °' Club ro5"1ers 
any! 1ng 

•va11able reeora and flel<I ngt s 
•ohrase sub I rlulJOn edt!Or 
·up 10 8 uM>r·deftnabl& l1alds 
·ML sO<t \up to •eldsl searc and delele unc110ns 
·2 sea1c'1 moe&s - range and item 
'us9f-<lel1 ble pnnter I fmat t°" any onnter 
·up to 230 chara(;1 s per reco1(1 

O< £ 1 t .&5 you get I <larabase ma~gement systom our full Oocumentatoon whoch 
eludes 8 r lerence guide ano a pr091ammer s guide 

,, 
Inspector CLUEseau 
Sherlock Holmes Agatha ChflSh rar>s 11s I a h e a mur r ys ery game M• 
GooclbOOy as been tied .., 1s mansoon MO vou must solve he mysrery WHO 
cOOlmltted the m"<d WHERE Oo<t •t occu• olld HOW wa '' done? Ouest10n susoects 
onO the secrel passage. and break he code 10 get Clues H,. Res gr PhtCS enhan es 
his exoettent game. The co<noule-r records tn clues you obtsun on a clue 1n'We-n1ory 

SCfeen nd also prov(! $uspect descr I •Ot"IS a he touch o · a hnge1 A last Pur'I game 
t at will sharpen your declucltve skills f,•ery game d1 le renl 1 £7 .gs 

S~ll?
Syntax 

A $ttnsahonal and educ-tlllliOnal version of a DOfJUlar o811y gtl 
For t ro 10 players Load a sto•v 1n10 the comooter The playe;s are asked to supply a 

noun verb. pan o body. c brtly e c whoch lhe program uses o complete the s1ory 
Thn story whtCh 1s dis ayed ti\•hen (. words tu -en ered will be h arious. For C9.95. 
you get a v ser guide and a tape con1a1nong 11\e Silly Synta• ga a.nd 2 sto"e,; You 
can create yol.lf own tone-s or ordB1 ...tory h pes from 1tt-e selection below 
Siiiy SynlH 1l0tlH - Ten 1toriH ~· t•pe. 
SS·OO - Faory Tales SS·004 - Current Evems 
SS-002 - Sing Along SS·OOG - Adv0'11ore Sc" Fo 
SS·003 - X·Rated SS-007 Pot:po,m1 
Each slDfY 1ape " t7.9S. 

DRAGON DISK DOCTOR 
lmagme the S•1uatl0" tha All d»~ use S cve-olua y ge1 thems lvttS into. namofy laohng 
to ba('fl(·uo •he disk mail 1ust crasheO Oon t panic 1.aNe two .Sl)1nns. count 1.0 10 t en 
call tor DISK OOC OR 
DISK DOCTOR s leatll<es 1nctvde 
·ex e o k 
- te>ll sciee-n d1sptay or ~edor 


- H i-res Asc.11 and ht•adec1mtlr display 

- prinlM ASQ• and hexadec.1mal 


·copy d• 
- copy complete t11Sks d .cfoal tracks an(t ec ors 


'recov·er hie remcwll! pro t•on 

•11st pont 011 ec1ory 

·ape rchfve 

·oe1a1led tutorial and amng ror d1s.i s 


DISK DOCTOR is one sot were J)rOflttc IM1 no Dragon o.sJ use< wrl want lo be 
WllhOUI 1;19,9$ 

EUROSOFT LTD 
1 Plunch Lane. 

Limeslade. 

Swansea. 

West Glamorgan. UK 


Most programs available on tape or disk . (Send SAE for lull list.) 
e Dealer inQutries invited e 

********************************** 
! ASTROLOGY ! 

: truly AVAILABLE AT YOUR FINGERTIPS : 

• USER PROMPTING PROGRAMS: merely key in birth inlorma· ,._ 
• l ion as requested by the computer - READ OUT (and/or PRINT * 
: OUT) what is normally the result of many hours of painstakingly : 
• tedrous and complex mathematical calculations using tables , ,.. 
• ephemera. etc. ,.. 
-tc THE SIDEREAL TIM E OF BIRTH. * 
• THE ASCENDANT AND MIDHEAVEN tn Sign, Degrees, Minutes * 
• and Seconds for EQUAL HOUSE SYSTEM. * 
: THE SIGNS ANO POSITIONS OF THE HOUSE CUSPS in Sign, : 

Degrees. and Minutes for the PLACIOEAN SYSTEM.! THE SUN AND MOON POSITIONS in Sign, Degrees, Minutes : 
• and Seconds. it 
• ALL THE PLANETS' POSITIONS in Sign. Degrees and Minutes. * 
• THE LUNAR NODE - THE PART OF FORTUNE - THE Jt 
• VERTEX AND A HOST OF OTHER BIATHCHART INFORMA- Jt 
• TION AT THE TOUCH OF A KEY. it 

! ZX81 16K : 
i< ZODIAC I ONLY £10.00 ZODIAC II ONLY £8.00 * 
: GIVES YOU THE ASPECTS ANO MIDPOINTS : 

! FOR 48K SPECTRUM AND DRAGON 32 : 
• ZODIAC F Full combined program on one cassette it 

.. * 

• FOR ONLY £15.00 * ...• These are not fun. stargazing programs but intended for people ** 
• seriously interested in. or studying. astrology it. ,..
• Other programs in course of preparation include : PAO· * 
+ GRESSING THE HOROSCOPE; RECTIFICATION OF THE it 
... BIRTH TIME. etc. ...
! Send orders with cheque payable to : ! 
: STELLAR SERVICES ! 
: 8 FIR TREE VALE, LEEDS LS17 7EY ! 
.., Tel : (0532) 692770 it­

* * ** *** ~•***************~~******** 

'!11111111111111 I II I II I I Ill I II HI II II I II Ill II111111111111111111111111111111111111111111 "' = : 
= = ~ EDUCATIONAL ~ 
- SOFTWARE ~ 

DESIGNED BY 

EXPERIENCED = -TEACHERS = 
THE TIGER l.Q. TEST £7.95 
Test your own l.Q. (friends too!I or practice for job selection tests Your -
verbal, numerical and visual abilities are tested to the ull in TWO formal -l.Q. test$ timed over 30 minutes. Totally in high resolution. Final LQ. score -
and assessment plus correct answer sheet. ­---- THE TIGER GRANO PRIX £7.95 -:-

- A mammoth eduealion package. 'The Tiger Grand Prix' reinforces learning ­
in Maths, English and General Knowledge for all ages (7· 16 +) and abilities ---- whilst al play. Over 500 original questions and answers. Fun Quiz and -
brain teasers for adults 100. Supplied on a C 12 cassette lull of software. ­-- Joysticks not required We are working on an additional module that will ­-- allow you to use 'The Tiger Grand Prix' as a teaching aid for any age, ­- -- ability and subject . --5 PLUS: -­-MISSILE DEFENDER £5.75 5 
Fine adaplatiOn of 'Missile Command '. Save the world if you can! Superb 
graph>CS and sound. Continuous score. laser energy. etc. Delal led =:_.. 
scoreboard after each round. Joysticks required. 

More goodies now under development at the Tiger laboratories. Watch = 
this space! =a
• • WANTED ** Your entertaining education or games software for 
cash reward . ~ 

:Dealer and export enquiries welcome. ---TIGER SOFTWARE --­Dept. D3, 83 Devonahlre Street, Mi:mkwearmouth ­--Sunderland, Tyne & Wear. (0783) 484592 -­-
o I llll II I II1111111111111111111111111111111111111111HI1111111111111111111111111111111Ir. 
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Enter Dragon 64 

THE EAGERLY anticipated 
Dragon 64 wi ll make its first 
UK public appearance at this 
au1umn·s PCW show. 

Ttie Dragon 64 . which is 
already being sold in the US. 
will allow Dragon Data to com­
pete with lhe Commodore 64 . 
In addition to the extra 32K of 
memory, the main dilference 
between the Dragons 32 and 
64 1s an RS232 interlace. 

Dragon Data will also be 
launching nearly 20 new soft­
ware titles at lhe show. rang­

ing from arcade games and 
adventures to its new Forth 
cassette. 

The games include Vikings, 
Monsters and Magic, Block­
head . Adventure Tr i logy, 
Bridge and El Bandito. The 
company"s disk drive system 
will also be on display during 
the show. 

Visitors to the show will also 
have the chance to meet the 
team that produces th is maga­
zine . Sunshine, which pub­
lishes Dragon User. will be on 

stand 140. As a special dis­
count to show visitors, we are 
cutting lhe price of our four 
Dragon books by £1 each ­
this includes our latest title 
Dragon Trainer. 

Th.e PCW show runs from 
thj, 29th September to the 2nd 
Olftober at the Barbican Cen­
tre in London. 

Visitors to the show can 
save a further sop by taking 
along the admission voucher 
printed at the bottom of this 
page. 

Acash injection cures 

DD's 'summer sickness' 


DRAGON DATA'S new chiel 
executive is to go ahead with 
plans for new machines fol­
lowing the announcement of a 
!::2 112 mil lion financing pack­
age lor the company early in 
September. 

Work on the next generation 
of Dragons. both new home 
computer products and small 
business machines. is said to 
be in the ··1ate stages of de­
velopment" '. This has encour­
aged the shareholders o put 
more money into the com­
pany. 

It was also announced that 
Dragon Data·s managing 
director Tony Clarke was step­
ping down, with a senior GEC 
executive coming in " on tem­
porary secondment.. to be the 
new chief execu tive. 

Tony Clarke: stepping down 

The cost of developing the 
new Dragons was held to be 
partly responsible for more in· 
vestment be ing needed . 
Another lqctor was summer 
sates falling short of predic· 
lions. 

Cumana in Dragon 

disk drive race 


DISK DRIVE designer and 
distributor Cumana is follow­
ing hot on the heels ol Dragon 
Data·s arrival in the disk mar­
ket. 

Cumana is launching its 
range of slimline disk dnves 
this autumn , claiming that 
" this is the first time that a 
drive has entered the High 
Street wi l h pac aging to 
launch it into the consumer 
market p.lace... 

But Dragon Data has 
beaten Cumana to Boots and 
Dixons, which are stocking its 
drives. Priced at £275, Dragon 
Data·s drive is a single half· 
l1e1ght unit in a co~ t<> fi ., "'"'' 

case - as featured on the 
front cover of July·s Dragon 
User. 

It has an internal power 
supply and can be expanded 
to a double disk system by 
inserting an additional drive. 
Formatted memory capacity is 
184,320 bytes on a single­
sided , double-density 5 1/,, ·inch 
mini diskette . 

The disk controller can sup­
port up to four drives, ei ther 
single or double-sided, and 
the operating system is held in 
Rom on the controll ing card. 
• The drives will be reviewed 
in depth in next month"s issue 
ol Dragon User. 

However , Dragon Data 
argues that this seasonal 
slump was general and that ii 
held on to its market share 
duning the hot summer. 

The link between a bad 
summer and the need for 
more money coloured reac­
tions to the £2 1/2 mill ion 
announcement , so that it 
was interpreted as a rescue 
package. 

But Dragon Data argues 
that a request for further in­
vestment is natural at this 
stage of its development and 
expects a profit for its first 
year of operation. 

Speech 

software 

coming 


A RANGE of software lor use 
on its Speech Synthesis Mod­
ule is on the way from JCB 
Microsystems , including a 
program converting text into 
speech. 

The first cassette due for 
release is a Telling the Time 
program for young children. 
Most of lhe other programs 
scheduled are also for the 
same market - Letters , Num­
bers, Counting and Spelling. 
But JCB, whose first product 
was a sound extension mod­
ule, is also working on a pro­
gram which will convert English 
text into speech. 

The speech module was 
launched in August and costs 
£37 .95. II is based on a 
General Instruments speech 
processor which simulates 
speech electronically from a 
set of 64 individual speech 
sounds. known as allophones. 

The speech module plugs 
into the Dragon's cartridge 
port and is operated by five 
new Basic commands. 

JCS adds that the extra 
hardware supplied by the 
speech module produces 
more intelligible speech than 
software-based voice synth­
esisers. 

JCB is on (0202) 423973. 

PCWSBOWSOp 
DISCOUNT VOUCHER 

I This vouc her en11cles the bearer to 50p I
I I f ift y pence 1 d 1scounl on the full U .00 I 

entrance fee to the Personal Computer II Wo rld Show. 
I The organisers reserve 1he ngh110 adm1 s1on I
I On ly one voucher per person entrance I 

·········~······ 
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MST CONSULTANTS 


SERIOUS SOFTWARE for DRAGON USERS 

Buy any TWO cassettes al C19.95 EACH inclusive 

aoo get lhe MST MAILER·ADDRESS BOOK FREE! 

MST Home 
Accounts 
C19.95 ii 

MST-CALC 
£19.95 

MST Database 
[19.95 Inc 

MST Invoices 
and Statements 
C19.9Slnc 

MST Stock 
Control 
£19.95 inc 
MST Business 
Accounts 
£19.95 inc 

ffsplay your household budget estimales and actuals 
month by month. Automatic surplus/dehcil colour plots 
over 12 MOnth s. Pnnt1H copies of fu ll financial monthly 
summaries. 

Super spreadsheet. Present company details on 20 x 
2 1 spreadsheet . WHAT IF .. ? pro1ections and 
cal<;1,1latoons Select formal for screen or printet . and 

muctl m1,1ch more. 


t: ssentia l card index fifing system w1111 sorts . searches. 

field totals etc 

Prims superb invoices and slatements - 1n daily use . 

Discount and variable VAT calcula1ions on invoices. 

Customer Trader address storage. User-defined 

messages at foot of documen1s etc. 


Produces stock·evatuat1on and recorder reports. stock 

lists. 200 stock items per file. 


Gives up-to·date Debtor Creditor details and 

summaries oo hard copy prin touts Ot er repor1s 
include Transactions List. Bank Summary. Accoun1 
Search. YTO 

MST Mailer 	 A dedicated database which prin ts. selectively. 
C19.95 inc 	 formatted address and other labels by Searchkey or 


Record Range. Search and Pnnt option Browse 

Records e tc. A beauti ful program 


Each program comes with descnptrve leafle1. opet ator notes and sample 
printouts (where appropnate l Hot·line link service. 

! ~11th0r1~ you to ~eb1I mv ACCESS Acrount Mlh the amount ot r 

Catd Numb•r 

OR you can t~ eph-One y0<11 ACCESS 

Older to 0626 ·83~17 

OR you can sen~ your SIGNlllUAE 

cheque. postal o r~er to 

MST CONSULTANTS 	 ­ ADDRESS 

DEPT out 

"EWTON ROAO 

BOVEY TRACEY 

DEYON TD13 968 OATC 


UEALER ENOUIRIES WELCOME CASH WJTH OROER PLEASE 1DU6) 

rte cruise ship 1$ s1nk1n.g. the 
htoboa1$ a!"e IOst, tnv water 
deep and s.hark-1nt Sled How 
many pa..ssenget!I C41n you save 
with your power d ratt. a:9 they 
1ump O\lerboard Fa-s1 &C11on. 
increasing deg ree of d1tr1cullv 

TANGRAMS £4.95 
lhOughl provokmg. ofd Ch1ne.o 
pas~1me od creaung s.111"1 lies 
w rt pr o - de t e rmi ne d 
geome1roc~l sha.oes £3.9S 

BOWLING 
10-pm bowling tor • 	 players 
w11h rn e all ey acros.s 1he­
screen Use lhe Joystick 1t> 
curve the balf. wat~h lt'•1 

3 95 a1RtENDER t · 
A c:Jata oas to-.nta 1n1ng 1he 
recipes od dozens or cock1at-1s 
ReQ e91 coc1cta1ls,; b3sed on 
one OI 1wo 1ngr6'd1 el"l1s. or ask 
or t<!<:•P• by name £3.9 5 
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Stepping 
Forth 
on disk 
FORTH HAS joined the range 
of languages available to Dra­
gon disk users. courtesy of 
M and J Software. 

The company is offering a 
fig-Forth implementation with 
an editor and microassembler 
for the 6809 chip on which the 

Dragon is based. It costs £14 . 
which M and J claims is 
" cheaper than cassette-based 
versions produced by olher 
companies··. 

M and J has also developed 
an upgrade for its cassette· 
based Forth so that buyers of 
Premier Microsystems· Delta 
drives can convert their cas· 
sette versions to disk. This 
upgrade costs rs. 

At the moment the disk 
Forth is only available for 
Premier's drives. 

M and J is on (0782) 
517876. 

Dragon experts 

launch software 

TWO OF the people involved 
in the birth of the Dragon have 
set up their own software firms 
- Eurosoft and Oiand Soft· 
ware. 

Andy Redman, who lined up 
much of the original Dragon 
software, is the man behind 
Diand, while Eurosoft is run by 
Gerry Quick. 

Gerry was one of the people 
respons ible for toy -maker 
Mettoy moving into the per· 
sonal computer market with 
Dragon Data. which went in­
dependent last November. 

The fi rst three packages 
from Diand are Snakebite, Cat 
and Mouse plus Space Maze, 
and Sketch·a·puzzle . Each 
package costs £7.95 and Di· 
and can be reached on (0792) 
391183. 

Diand's next step 1s to move 
into the educational market. 
where Gerry Quick also thinks 
that there is plenty of oppor­
tuni ty . 

Eurosoll has a wider range 
of programs on offer, 13 titles 
in all, ranging in pnce from 
£19.95 to £7.95. 

The two most expensive 
packages are Tape Informa ­
tion Management System, a 
database which is available on 
tape or disk, and Disk Doctor. 
which promises to ease the 
problems of crashed disks. 

Autorun. at £9.95 , should be 
of particular interest to Dragon 
users. Among other things ii 
does away with RUN com· 
mands after loading. 

Eurosoft can be contacted 
on (0792) 401153. 

Andy Redman - bringing his Dragon expertise co bear on Diand. 

I 
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. . . READY NOW ... EXCELLENT PROGRAMS ... THE BEST YET ... 

. MST ... MST... MST. 
DOWN TO EARTH WITH MST! 

DRAGON DISKETTE BUSINESS SOFTWARE (CD Series) 
for PREMIER and DRAGON DATA SYSTEMS 

MST OUA&ASE (CD I Como~ e 1sed card in dex foh ng syslem CllO<lse your own u.ra 11eaa1ngs 
R.R.P,: 1:.24.95 Int . VAT - nuie n all A.dd card$ ond dele!O cards Sort hem . sta1ch the 

amelld l~em prinl l~em .,• ., hem fota ~Id~ fle> • b•~ly at lhe toucn of 
a bu 11)11 

MST INVOICES & 
STATEMENTS [CD) 
11.R,P.: £24.95 inc . VAT 

MST MA1l1R,ADDRESS 
IDOK (CO) 
R.R.P.: £24.95 Inc . Vo\T 

Stt1ng 1!­ bel1ev1ng The PO'Ne< ol lh1s program 1s too great 10 be 
desC11i>ed 1n 0e1a1 1~~re U storas up lo 50 cuslomer adOressllS II prmls 
suoerb 1rwo1ct and s1a1 ~ment pages A sep.irate CREATOR progra 
allow~ usor de!arls o be added - ana .\MEND ED. Van~ le VAT ra1e 
calcufat s d1sco11111 calcu 1o0ns , camag~ costs are a.1omat1cally 
1ncorPOratea 10 p1oduce an acx;u rate AMOUNT DUE. t~1s Pl.US 
use r · d~11ned tooler mes ges Even poor Qllllhfy pnnrer o<oer produoes 
superb in'o'lll<:es ind S1at~e<11s 

Th15 h.gnly·acc1a1meel 1ndica1ed dalONse prints s~letlnd ra"!les of 
addr1!$S aM otller lab s by SEARCHKEY or RECORD Ro\NOE . Select 
add1esses by s1ree1 by 10.,n. by region Screon •nd printer opll'Ofls. 
BrO'A'5e , Reco1ds elc A superb Hie program t 000 records all on 
11ve les 

MST BUSINESS ACCOU NTS 
PACKAGE jCOI 
R.R.P,: £24 ,95 tnc. VAT 

Another gem ol a program Wha t won·1 do? 15 a 111ore sv11able 
question than 1'11'la1 'Nill do A un1Que search faCJlrty enables all data 
enl.I)' probll!fTls with a32·character screen to be overcome Tr>nsachOfl 
list, Debtor c"d11or Lists Search.Amend :!4! lacted cusiorner reco1r1s . 
Bank Summar; Yea r·lo·date . Manuru Bn11g fofWilrd optmns maker~ 
a supefll program. Cred1~C!sh sal ts illld purellases are all nea11 ykn ed 
w111l Bank Acx;oun1 option IO allow an UP ·lO·date statement ol your 
!inanc1iil status 

MST HOME ACCOUNTS (CDI A lovely progra Keep track Ol your ousel!old i>lld~el Menu opto00s 
R.R.P.: £2• .!llS Ille. VAT include Es11mateel and Actual budge1s. u ·IO·lhe..,,inute t>ank sme· 

men1s. current balance eic Gra11111ca1 representa11ons or oasl and 
present montl15 printou1S of surplus alld det1e>t . and much more 

MST STOCK CONTROL (COi Computensed stock conlrol Alpha numcnc references Stock descrip-
R.R.P.: £24.95 Inc. VAT lion user·Clt110e<f Slock umts . costs prn:es re -orde• levels supplier 

details 
1.000 stix;k items on flY! hies on a single·slded d1 Produces sto 
e'l'aluat1on ov use1 ·seleC1ed range of s1ock , stock hsls. re -ardor 
rep011s. screen pnn er oot10Rs 

... INTRODUCTORY OFFER . . . BUY ANY TWO AT £24.95 inc ... GET MAILER FREE 

~ ... STOP PRESS ... NEW ... MST-CALC SPREADSHEET ON DISK ... NOW 
MST CALC (COi file ~·s -~le Sproadshe 1 1s desi gned o r~l•ce aen . paper ana basic 
R.R,P,; C24.!15 Inc. VAT calc~tor ,.,,nastanda1d Dragon. tape recordet. TVset and punier EaCll 

p<ograrn comes •.,,,h J 20·paoe boo<lei llest11b1ng llST-Calt and 11s 
Operat1011 

The Sprtldshee1 enables work to be ca.,.,ed oul on 2t rows and 20 
columns 

NumbI!< s re1au19 10 ~ad1ngs can be onentateo horizontally or vertltal hey can be arJded, 
multrphed, subtracled d1vi<Jecl . lomli!ned etc across rows and llll'Nn columns 
Tl!ll levels Ol bra et pairs can be sed to est 1sh operator preoedeoce in equ;it.ons Rows 
part -rll'NS , columns p<1rt-tolumns can be su111med 01 avera,.ed EQU<lllllOS placed 1n one IOGi!IJOll can 
b• repeated (fephcaled l aetoss rows and dm•n oolumns to save lypin~,.n 11 me Rec.il«ila11on 
oroceoo1es allow pOW!!rt ul WHAT -If? pro1ecuons 10 be car11ed oul al the touth ol a tton Business 
data so obla1 eel e<1n be s1orer1 on tape or pr1~1ou1. 

. . . PROFESSIONAL RANGE ... DISK SOFTWARE FOR SMALL BUSINESSES ... READY NOW . . . 

. . USE STANDARD DRAGONS .. . WITH ... PREMIER DELTA SYSTEM ... NO MODS NEEDED 

MST STOCK [PR} 
DELTA 1 
119 .95 int . Vo\T 

rm STOCX iPR) 
0ElTA2 
l:Jt.95 int . VAT 

SID d~ails are held on one-srded fk!opy diskelle to prMoce screen d1sploys 
and pnnted reports on slocl< status sloe.. mo,vem"'11 slock shmkage. IJead 
stock. ~loc k s.11 es. stock purctlasc re-order costs ano much more Records 
miy be efertnCi!d by number or par1 -de$Cnp11 on aM analy$1! code g'"es 
add1honal rtex 1b1I y 
r 000 slot• 11ems per a1 s 
All ta lil ies .s lor st.J!lll~ rd d sk bul on lwin -s. ded d1sl Pl•s h1 -ras charac er 
~ ra1or provides upper and lower case Cllarae1ers of 42 Y '? lines ot sc~ned 
1er1 Capacrl)• is 001,~1e11 

MST·EXEC (PR) 
DELTA 1 
C79 .95 !IC . VAT 

MST·EXEC (PRI 
DELTA 2 
1:99.!llS Inc, VAT 

Sui"1r tnvo1ces 'Statements forma11e1 with 1n1egral !la1l~r A working ~ackao~ 
Use 1 to genetate sel~llve Ma1lshots cus omer ~il)'s1s S<t•e typ1no 11me tor 
11w1CM and sta1emen1s Spool oocuments o disk. allCI despool 10 punter 200 
a~d resses can be s.l\led 

As 101 Standard vef'SiOl'I bu! with hr·<es 11t!BerJ1or 10 provide ~pger l"d iO'A'er 
cas~ c~ficters of 42 " 24 lrn es 01 screened lli~t 50o oos1omer addresses ca~ 
be sav ed lo analysrs ana use w1tll docalTltlnl ge<itrat1on . 

WE CAN SUPPLY
* PREMIER DELTA SYSTEMS * EXTRA DISKS at only £23.50 inc for 10 

.. . NEW DEAL FOR DEALERS ANO DISTRIBUTORS ... SUPER DISCOUNTS . STOP 

... STOP PRESS .. . DRAGON BUSINESS PROGRAMS ON DISK ... 

TICK T11EAPPROPRIATE BOX. PftlCES INCLUDE Vo\T and f'(JSTAGf , 

CD Series t2tl.9S inc, eac~ '.J lusl1111 Accoonts 	 PR Serles 
O Stoct: Control - Delli 1 £79.95 Inc.::J Mi ller 	 ') MST·C.ALC MST0 MST·fXE.t DELTA 1. C19 .9S Inc. 

. fn¥oicts Slalements ::J H1J111IACaK1~lS O Simek Ca1trol - DELTA, £99 .95 jnc . 
_ S1ock Conlrot '.:: DltlbHI 	 :J MSJ.EXIC DELTA l , rgg_gs Inc. CONSULTANTS 

Chl~Ull ate . th~l d be m1~e ~·Y•b l e to "'ST CONSULTANTS 

Mame:... ....... .... .... .. ... ........................ .. .. .. .. ... ... ......... ..... .... ...... ........... ... ..... .. ... .. .... .. .. ... .. ... ......... ... .. ... ..... ... ..... . ······ ·­ ··· ·· · ..... .. ... ....... .. . 

Md.rtss.: .. .. . .... ... .... ... ....... , .... .... ,.. Wf , , ... . ... ... . .. . ... .. .. .. . ................ . ........ ... ... . , ,, ,., ,,, ,, .. .... .......... ..... . ....... , . . . .. . ....... .. ......... .. .. ... .. .......... . ...... . 

Card N1mber: .... .... ... .. ... ... .. .... .. ..... ............ .... .. ................................. .S '"a1111re .... ....................... .... ..... .. ............ ....... ......... ....... .. ... ... ..... 
MST Cons1ltan1s. Newton Ro1d. Bowe y Tnuy. Oewon T013 988. T111ph••• [062til 832517. 

Coll tHeCtive 
ull1eu solhnrt 

lor llome comp~len . 
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Seek and 
BCS 
Wiii find 
EVER HAO trouble searching 
for that elusive piece of equip· 
ment that was just right for 
your Dragon? 

Well, Berkshire Computer 
Specialists (BCS) could have 
just the thing to stop you wear­
ing out your shoes and your 
patience. 

It is operating a subscriphon 
service for Dragon users 
whereby they wil l mail out lists 
of suppliers of hardware and 
software for the Dragon 

The entries on the list will 
cover the name, address and 
phone number of the supplier 
along with the type of equip­
ment or software, a price 
guide. whether it is available 
by mail order. and possibly a 
comment line. 

The company 1s offering a 
second year 's subscription 
free or a £1 refund to new 
subscribers who provide them 
with details of suppliers and 
goods not on hie. 

Ber shire Computer Spe­
cialists can be reached on 
(0626) 833855 . 

Adding to your education 


Ann Mortimer Pa1ric1a Lansdowne Lynn Ntxon 

EDUCATION HAS generally just 12 months and now has But Ampalsoft has more 
been considered the realm of 40 people - experts 1n many than just history to offer. 
the BBC micro. bu t now the fields - working on various Among its software range are 
Dragon looks set 10 make in­ proiects . maths and science programs. 
roads into the Beeb·s territory. The original rio - Patricia and tutorials on Basic pro­

Several people have begun Lansdowne . Lynn Nixon gramming. Programs for ·o· 
producing educational sofl­ and Ann Mort imer - were all Level Geography, French and 
ware specially for the Dragon Dragon owners so. naturally German will follow soon. 
32. enough, the programs were Dragon users keen to learn 

One of the leaders 1n this written for the Dragon. Now, a foreign language wi ll be well 
field is Ampalsoh . which pro­ however. they are being trans­ catered for in educational soft­
duces the Cheshire Cal edu­ lated for use on the BBC micro ware. because Dragon Data 
cational series. and the One. will also be marketing a series 

Ampalsoft came into being The programs are not just ol language courses - de· 
when three Cheshire house­ educational - they are also vised by Dr M i chael 
wives decided to do some­ entertaining. For example , a Gruneberg of the University 
thing about the lack of program cal led Super Spy College of Swansea. 
educational programs for their combines video game skills The series will include 
children. But the company has with a history lesson on World courses in French. German, 
grown in leaps and bounds in War II. Spanish and Italian. 
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Invaders £7.95
Test your skills against the invading
alien hordes in this fast machine
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laws £7.95
Race against time in your search for
the last survivors of an ocean

arca cla m n vr shark ridden seas As ou locate

"‘i

DRAGON 32

I/I
IIIIIIIIIIIcode action version of the famous tragedy — lost in a vast expanse ofst was a E, I 5 ' Y .- . L   . --Outhink, iciii and be killed, in this each sunrivor. you must quickly and _L_ _ , _i_ '

totally enthralling atmosphere of skilfully manoeuvre your helicopter
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Edrtor Assembler £9.95
The best cassette based assembler available ~
only ilk of memory featuring ORG, EQU. PCB,

for the final kill.
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Database £195
I A compact, easy to-use, database

with a capacity of 150 records and
FOB, FCC, RMEI, END. B operators {add tion_ -
subsratti-en, multiplication. dI'I'iSlDl'| EIIL] . up to B f'E_|d5"f'-ecOrd' Refcords can
allowthe ent ofnumerics in either hen b-E‘ SOTTIECI IHIO Ell hElbE’t| l"lL.|mEl'|C"I .
decimal, binary or as an ASCI1 string. Full
error trappin and eclitiri uses the Dra on s
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CDMPUSENSE 

Saft:ware far Dragan 32 

PO BOX 169, PALMERS GREEN, LONDON N13 5XA l:l.!1191.#%4·*1 
VISA Telephone: 01-882 0681 (24 Hr) and 01 -882 6936 

• • t' 1 I :l ~'. •• 1111 ' 

Offices at 2860 Green Lanes (9.45-6.00 Mon-Fri) 

11/T+ 
FUL.L. SCREEN EDITOR and PROGRAMMER'S TOOL. KIT £34.50 
Available now - upgrade from Hl·RES £12.20 plus SAE or SOp P&P 
A super lull screen editor. with HI -RES. on one cartridge. Your BASIC program 
can be readily changed by overtyping . inserl1ng or deleting characters . Also 
included are powerful and easy to use functions for. FINO STRING. CHANGE 
STRING. COPY TEXT . SCROLL UP and DOWN. GOTO SPECIFIED LINE 
and ENTER ANY BASIC COMMAND eg , RENUM . DEL. CLOAD. CSAVE. 
NEW and AUN (that's how we did I .e screen dump). The FIND. CHANGE and 
BASIC commands are remembered and can be edited. 
An extremely useful and powerful utility for the novice and the elc,pert and ve<y 
easy to use. Over 22 000 bytes still available tor programs 

RUrt 

=====~•• START CF 1EX1 *~~ 


1 REn 
REM >» EDIT+ THE FULL SCREErl EDITOR <« 
~En =================::::::::::: 
REM 
REM FroH CDMPUSrnSE
REM 
~En dUMP HI-RES screen to EPSatl FX-80 Fri nter 
~EM 
REM run froM EDITt to duMP actual screen
REn 
REM SE1 l IrlE SPAC WG TD 1/91H rncH 
PRWH-2, CHRSC2()i "A" ; CHR:$(8)
FDR I=O TD 31 
PRHH~-2, CHR$(27>i "K" i CHRS<l 92); CHR$(0 );
K=&H600+ !+191~32 
FOR.J:(I 10 191 :PRrnn-2,CHR$\ PEEK(K)),:: K::K-32: 

. J 

I 
PRitJH.-2: tlD:T I 
REM RESEl 1/t) ItlCH LrnE SPACitlG 
PRrnn-2 ,cHR$(2?); "A"; CHR$(12) 
PRIHT~-2 : PRIUT~-2:E~D 

=====~~* E~D OF 1E~l ~~~ 

111-llll 
Upgrade 10 a 51 by 24 display cartridge £25.30 
Just plug !his cartridge onto your DRAGON. switch on and you have a 51 
column by 24 line dtsplay with true lowercase characters. This amazing 
software uses the high resolution mode to draw the characless on the screen 
and allows you to use SAStC almost as normal. In fact lhere are a number ol 
exlensions to BASIC 10 allow you lo use the many additional leatutes: 

* Mill grap111cs and 1ext on the same screen 

* Selecl any ol nme standard ASCII character sels for FRENCH. SPANISH, 
GERMAN. ITALIAN. BRITISH. USA. SWEDISH. DANISH or JAPANESE 

. compa11ble With popular printers ieg. Epson. Oki. Sla rl 
* Redefine any o the 244 characlers 

* SPRITE GRAPHICS MODE enabl~ any character to be an 6 by 8 dot 
Sprite 

* A most responsive keyboard with AUTO·REPEAT 

* Exira sh1tt gives ltle missing characters on the DRAGON keyboard 

* leaves about 22.000 bytes for BASIC 

* Switch between HI-RES and normal modes al any time 

* BLACK on GREEN. BLACK on WHITE . GREEN on BLACK or WHITE on 
BLACK 

* 32 by 16 compaubiltty mode for existing programs 

HI-AES rs a must or se1t0us programm ing 

ca1'1rldge £30.45 
Combines DEMON and OASM 1n one canridge . Tl1e ideal combinaoon tor 
developing machine code programs on lhe DRAGON. 

lllllJIE 
BASIC Converter 

~I 

cartridge £18.95 

DECODE converts BASIC programs between TANDY COLOR format and 
DRAGON 32 IC!'mat. Simply CLOAO tM " foreign ' program from tape EXEC 
the cartridge and the program is converted The samll cartr idge will work on a 
DRAGON 32 and a TANDY COLOR /Extended 6AS1Cl 

COMING SOON - COMPUSENSE SOURCE TAPES FOR OASM ASSEMB­
LER 
VOL 1- SINGLE PASS DISASSEMBLER 1.:5.99 
Includes commented source an<I ob1ect code. Others 10 follow - send SAE for 
list 
VOL 2 - THE GAME OF LIFE 
FAST machrne code and BASIC 1mplementa1ion. Includes all source Enter 
and run patterns up to 126 94. Maximum 5 soconds per generation. 
Absorbing and educational mathematicaJ pastime as featured in Scoenlrlic 
American 

An easy·lo-use 6809 machine code assembler cartridge 1.:18.95 
* Specially designed lor convenient use on · e DRAGON
* Does not use a separale editor 
* Ideal 1or produC1ng machine code rovt1nes to be called from BASIC * Includes 6809 Refereoce Card 
Type your assembler program just as you would a BASIC program and use 
BASIC to call DASM. When DASM has assembled your program d 1eturns to 
BASIC where you can check for e<rors and execute the program immediately if 
requ ired. The source program is saved and loaded using lhe normal 
CSAVEIClOAO. The assembled p1ogram may be saved to tape using 
CSAVEM {lhis can easily be done automatically in BASIC wl1en the assembly 
has finished) . 
OASM is a two·pass symbolic assembler whicl1 allows labels ol any length (the 
first lrve characters and the last character are used). All ~he 6809 mnemonics 
and addressing modes are supported plus comprel1ensive assembler d irec­
tives for defining constants. reserving memory, directing output to screen or 
pnnter. Errors detected by DASM are reported with easy to undefsland led 
messages . 
As used in articles in Personal Computer News and Popvl11r Compvtlng 
WBekly 

Machine Code MONITOR cartridge £18.95 
DEMON gives you access to the inside ol your computer It features a real ~me 
display of memory locahons in both hexadecimal and alphanumenc codes. a 
lull screen editor tor memory and regis1e1 contents and mulliple breakpoin ts. 
There are 12 commands designed to assist in debugging and running machine 
code programs (or BASIC programs with PEEK and POKE) . 
DEMON. unlike inferior products. has its own documenled rnpu1 and output 
routines which means that it does not inter1ere with BASIC. DEMON can be 
called from a BASIC program and wil l return control to lhe BASIC program . A 
user manual and 6e09 Reference Card are included 

BOOKS NOW IN STOCK 
The Working Dragon 32 ........... ... .... .. .... ..... . £5.95 

Programminqthe 6609 (Zaks) ............. ...... ............ ... ........... ... ..... . C12.50 

Enler the Dragon ... ...................... .......... ... ..... .... ..... £5.95 

The MC6B09 Cookbook (Warren) .... ... .... ... ....... .. .... ...... ... ........... .. .... £6.25 


Postage on books: add SOp per book - maximum charge £1 .00 

Zalls £1 .00 P&P 


We support our software! 
Send SAE lor details of our current upgrade details lor cartridge soflware. This 


service is available direct from Compusense. 


SEND LARGE SAE FOR OIJR LATEST CATALOGUE 


OUST COVER tor lhe DRAGON Incl P& P £2.99 
A top qual y tailor-made cover woth cloth-bound edges to protecl your 
computer. 

LIMITED SPECIAL OFFER: a free dus1 cover with orders over £50.00 
DISKS for the DRAGON : DELTA CONTROLLER £99.95 plus £.2.00 P&P 
DELTA 1 £299.95 DEL TA 2 £349 .95 plus £4.50 P&P 

Top Quality WABASH 5.25 DISKETTES- 10 for only £17.95 Inc P&P 
5.25 Disk Cleanrng Kit £17 .99 inc P&P 

PRINTERS and cables - please phone tor keenest prices 

ALL PRICES INCLUDE VAT 

FAST MAIL ORDER SERVICE - plea1111 add 50p P&P on cartridges - or 


ask your Joall Dealer 

EXPORT ANO OFFICIAL ORDER WELCOME 
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Qua Ii rises in 
games market 

Aliens, insects, vultures and a karate expert - an intrepid John Scriven tackles them all 
to bring you this month's software review. 

AS THE evenings draw in and it gets too 
cold to lie on the beach, or even in the 
back garden, micro owners ' thoughts turn 
once again to cosmic pastures. Feeling 
somewhat guilty that I had been neglecting 
arcade addicts, I have spent the last two 
weeks immersed not in the sea, but in a 
large pool of games software. (Ah, the 
dedication !) 

As it's a year since the Dragon first 
appeared, one would imagine that the 
quality of software would have improved. 
This is certainly true in most cases, 
although one or two suspect tapes still 
come my way. From a purely patriotic point 
of view, it seems a shame that many of the 
programs still emanate from the other side 
of the Atlantic, presumably conversions of 
Tandy Colour Computer originals. These 
are of1en streets ahead in smooth screen 
movement and speed of response. 

An example of this is Katerpillar Attack 
from Microdeal. Another Tom Mix special 
from the States. it is a good copy of the 
arcade game Caterpillar. This electronic 
larva appears at the top of the screen and 
descends a line at a time. If you shoot it , it 
splits up and where individual pieces have 
been, mushrooms appear - these need to 
be hit several times before they disappear. 
Occasionally spiders leap down on to your 
head, but they're not too difficult to avoid. 
As a copy of an arcade game. it is well 
written and should provide a lot of amuse­
ment particularly if you are a fan of 
"Gardeners ' Questiontime"'. 

In case it should appear that any bias 
creeps in here, f think I should point out 
that every time I collect a fresh pile of 
review software, there·s always a high 
percentage of Microdeal cassettes. This is 
due solely to the enormous number of 
programs they produce - at the last 
count, it was well over 50 - so it's hardly, 
surprising that I end up reviewing many of 
theirs. 

Occasionally at Dragon User, we get 
sent a tape from someone new who has 
perhaps written only a couple of programs. 
If you 've done this , and fai l to see your 
cassette reviewed , then sometimes it's a 
more gentle way of saying that it's really 
not up to the general standard. The 
alternative would be to pull it to pieces in 
public. Although tastes are bound to vary, 
the quality has improved a great deal in the 
last few months, and we are quite willing to 

Microdeal Katerplllar Attack 
41 Truro Road Storm 
St Austell Racer Ball 
Cornwall Scartman 

Dragon Invaders 
Cosmic Zap 
Spacewar 
Flipper 
All £6.00 

Personal Software Attack 

Services £7.95 

452Stoney 

Stanton Road 

Coventry 


Programmer's Guild Ninja Warrior 

Ahead House £8 .95 

Sandbeds Industrial 

Estate 

Dewsbury Road 

Ossett 

West Vo~s 


J Morrison Vultures 

2 Glensdale St £6.95 

Leeds 


Peaksolt Deaths Head Hole 
7 Hawthorn Crescenl Lionheart 
Burton-on-Trenl Both £5.45 

JCS Microsystems Sound Extension 
· 29 Southbourne Rd Module 
. Bournemouth £34.95 

be very scathing about any software house 
dealing in tacky goods. 

Anyhow, back to the gamest One of the 
best I've seen recently is Microdeal 's 
Storm. an adaptation of a less common 
arcade game. The opening display resem­
bles a spider's web with a rectangular box 
at the centre. As the game starts, the web 
is seen to be a 3·D view of a pit , with aliens 
climbing the walls. You can rush madly 
round the top firing down at them until you 
run out of ammunition, or you can steer 
around carefully increasing your score and 
the level of difficulty. You choose your 
starting level from 1 to 15, but as the game 
progresses, you can apparently rise higher 
than 75. 

The instructions are very clear and the 
game is different enough to warrant con­
sideration if you have £8 to spare. 

If you don't need originality, then Racer 
Ball or Scartman may satisfy you. They are 
both versions of Pacman. The stories are 
the same, only the titles have been 

changed to protect the 1innocent ! Scarfman 
has only one level of difficulty. but the 
joysticks seem more responsive than on 
Racer Ball; you can also use the keyboard 
if you prefer. Racer Ball has 15 levels of 
difficulty and has a "teleport" facility that 
deposits you at the top of the screen if you 
become trapped at the bottom. 

And now for something completely dif­
ferent. For those of you who have spent the 
last five years holidaying on a small planet 
just to the right of Alpha Centauri, I would 
like to announce an exciting new video 
game known by the highly original title of 
" Invaders'', In this game, waves of aliens 
creep down the screen while you try 
and ... 

To relieve the yawns of boredom from 
the other 99.98% of the readers, however, 
I must refer you to the history books. 
Dragon Invaders from Microdeal is avail­
able complete with eight skill levels, Close 
Encounters theme music, flying saucers 
and two-player option. If you are sadistical­
ly inclined, you could give it to yoor granny 
for Christmas or sell it to a Russian tourist 
as an el<ample of the latest Western 
secret weapon.. 

Those of you who are willing to boldly 
go, etc. etc., may find some interest in a 
game from J . Morrison Micros (they pro­
duce the excellent Bonka) . This game is 
called Vultures. A group of these evil 
creatures starts in invaders formation at 
the top of the screen. They then proceed to 
swoop down with the one aim (and a very 
good aim it is too) of dropping something 
unpleasant on your head. Collision tactics 
will not work, as they take you with them as 
they el<plode. Should you manage to blast 
this lot to kingdom come, some harmless 
looking eggs hatch out to drop more 
galactic guano on your head. As with all 
games of this nature, you cannot win, and 
the game continues until you finally run 
screaming from the room. Quite a pleasant 
entertainment, I thought. 

When faced with a pile of new software, 
I often divide it up into adventure, simula­
tJons, gambling games, and so on, and 
many arcade games get put in a pile 
mentally labelled "Cosmic Zap". I there­
fore wondered who was kidding who when 
I discovered this month a game purporting 
to be the real Cosmic Zap. 

In fact. it's a reasonable program com­
bining features from several games. ... 

October 1983 Dragon User 11 



All char ghners1n rt ie M d.-J<; ~ rs not goldl 
Will1 Magic Hole<i to f,'lll 1nand a Devrrs 

Krrchen full o f Power Pies to coneend w rlh 
you m.:iy not find rhe direct oute 'Ylfe~r. · 

You may even be e!eportcdl 

TREASURE TOMB 
Although the casde on Glastonbury Mour 1d 
has crumbled. the vasi dungeon compJ x 

below rei na1ns1nraa. Before hrs death 
MerJ1n placed Arthur' treasure 1n t11e va~lcs 

<'tnd COr)JUred up a coven of hisdor:ron­
spawn to stand guard. FOi' all ecerniry they 
prowl the p 11ch-black d c1mbers, dedicated 

to kill foolmrdy intruders 
The ye<lr r 1086 and a parry orNon 1ar ~ 
have unearthed the collapsed enirance 

v ult You squeeLe 1·1r ough theJL mblc of 
shattered blcx:ks and find yourself rn a 

chamber w ere only th last glimmer o 
daylight penetrates 

Screw up your courage and µrep· re 
roexplore .. 

Jl-1 CRYSTAL HALI E 
OFOUOROM 

The Dark Furces of Klc1rtz were held c11 tkly 
from Ouomm by the power of the CryscaJ 

Chal1Ce. bur w ien fhnally) they broke 
rt1rough. 1.he C al1ce w d':> stl~mered ow 1t\ 

fr<igment> arc scattered to the our cornel'> 
or the ngdorn. darkne.s reigr~ suprer11e 
. and a horn-spiked Tanglevvood has 

overgrown rl1 Meadowpla1n 
k an Aµµren11e Advenfurer of lie St'(_ond 
Order. you h;iv n selected to quf"it for 
the lost shards of the Chalice and. c rough 
death and danger. 10 return !hei n co 111e 

P.-Jlc! e. Then (<ind only then) \A/Ill p ri e <ind 
light return co the smcken K1ngdorn 

MAT/ S-TREK 
To bnng the ''.:rnerprrse· back 10 St.arbase. 
tr11ough 1he Black Hol~. AsterOlds and 

Klingon Gull'5Jl1ps. youlJ have co prove that 
a Space Captain can handle l1rs machs. 

Suitable fO! children ged 6-12. 'Mdlhs-Trek' 
c.an be<;{'! for .:my one of six bfanches of 
rnarhcmaocs ·IAllth so differenc levels of 

difficulty Too many w rong answ ·rs i!nd 
you rnc1y run oul of ft JI Too much damage 

and the · nterpnse· may break upl 

Terran Secunty classed 11as a suicide miSSJon 
- and then c i ose you I Now. after fighong 
your w ay 1 rouc rile Zoreen g lJdrdsh1ps. 
out of fuel dfld w1 1~1 d cJarlkiged computer. 
your ~1 1rv1v<il pro~p s look ven slimmer. 

With Guard Ro and Secret Police nnging 
!he ourworld c p11ar. even peneua1rr q Lile 
Rlnywc1ll wdl lJe bad enouyh.Drily Agent 
6809 would stc1nd c1 ctldnce. bur. w11h enc 
<;h1pbo.::irc1 R jnc<imat1on Un1r on the bltnk. 
cv i YOUR rv1val looks quC'S[JO bJe 

So. gnt your teeth. hit the rcuos and prepare 
or the m1551on that could end the Rt: l 1war ~1 

GIA TS CASTLE 
Somevvhere w 1th1n he c stle a fair rna1den 
riastJeer 1rr npn~ned by n1e \NICked grdnt. 
Ar yrn1 br<iv enough to c-xplorc the halls 

and dungeonsco rescue her 7 
Tu claim a l1ero's reward you'll have to 
rove yourseff sr 11arter chan the c edlures 

w~IO guc11d l1er1 
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<Ill Your task is to defend a stargate in 
the centre of the screen. Aliens attempt to 
use the Stargate to get to your home star. 
and you have to prevent them from this 
form ol stellar gate-crashing. A better 
name for the game would have been 
Cosmic Bouncer. though maybe this would 
have the wrong connotations in America. 
where the game originated . 

After destroying several of the aliens. 
death satellites appear that float gently 
round the centre. The screen colour can 
be selected from a pallette of black, white 
o sickly green, and you can choose 
difficulty levels from O to 15. Al though a 
simple game at level O. at level 10 it soon 
becomes a test of how strong you joystick 
is as you try to defend your base in four 
directions at the same time. In spite of 
stealing my title, it's sti ll quite a good 
game. 

Attack. from Personal Software Ser· 
v·ces. puts you in the role of a prison guard 
on lhe planet Koventri. Having once been 
lo a p'ace with a similar name. I have every 
sympathy with the fleei ng prisoners (Oh 
dear. more abusive mail from the Mid· 
rands!). Your job is to prevent the aliens 
from escaping. The screen display is very 
reminiscent of Defender, except that if you 
fly below the level of the hills, you will 
crash . Although you can see the 
approaching rescue craft on the upper 
screen, you need fast fingers before you 
can score highly. Al though not offering all 
the features of a full Defender game, it is 
well written and very fast. 

Space War is a more complicated game 
to learn than many of the others. Apart 
trom having to ward off alien ships that 
home in on you , and a Dea1h Star on one 
side of the screen that you must ultimately 
destroy, a black hole has positioned itself 
dangerously close to where you need to 
manoeuvre. 

Using a joystick, you have to find the 
Achilles· heel of the Death Star where it 
may be successful ly annihilated. The most 
difficull skill to acquire is steering your craft 
around the screen. as it appears to obey 
Newton 's Laws of Motion lar more accur· 
ately than most micro space vehicles . 
Once accelerating in one direction. it can­
not be stopped unless you point it in the 
opposite direction and 'Use the thrust con­
trol as retro-rockets. This game is certainly 

~-L-~­
.' ,·!-. 
ii: . 

:;: b1 I I Id 
L+-11- .......... 

SCORE. . . 
DDDDl.fD·- ·_·:l~-· 

Scarfman. a version of the popular Pacman. alfows a choice between joystick and keyboard control 

nEn 

Lf 


worth looking at if you are tired of run-of­
the·mill space games. 

My award for the most original game of 
the month has to go lo Ninja Warrior from 
Pr·ogrammer's Guild. In this excellent 
game, you, and up to five other players . 
control some figure wearing a judo suit. 
The ground scrolls beneath his feet. and 
you can use a joystick to slow him down. 
speed him up, or make him jump in the air. 
The " f.ire" button controls a sharp karate 
kick that he performs. 

To gain a white belt. the landscape is 
littered with boulders that he can jump 
over. but a higher score is achieved by 
kicking them to dust. If he survives with 
1oe·nails intact, the tes1s for higher grade 
belts present him with fires to jump over, 
pits to traverse and even arrows to catch . 
Eventually (so they tel l me!). your warrior 
becomes a black bel t. For me. this was a 
highly en1ertaining game, using a novel 
idea, smooth graphics and good sound. I 
hope _future programs from Programmer 
Guild will be as good. 

After tackling the enormous pile of 
arcade action , it was pleasant to relax with 
a few gentler games for an evening or two. 

When l was somewhat livelier at 
weekends. and before my wet-suil finally 
disintegrated, I used to enjoy wriggling 

·through muddy passages deep under the 
Mendips. I was therefore interested to find 
amongst some adventure games one enli· 
tied Death's Head Hole. Set in the Men· 
dips, you are one of the unlucky rescue rs 
who have to try to extricate three lost 
cavers trapped somewhere inside this 
system. Clearly wri tten by someone with 
speleological experience. a1·1the usual fun 
things are present - choked passages, 
rock falls and sumps. 

At the start of this texl·only adventure 
(except for the map - see later), you can 
select your equ ipment from a pool of· 
lamps, ladders , diving gear, food packs 
and so on, and then you start to explore 
the system. This contains the same main 
passages each time you play, although the 
position of the lost cavers and a few smal'I 
crawls change to provide a bit of variety. A 
random element is provided in that shovels 
break, you can get hopelessly lost. or the 
roof can collapse on your team. If you are 
willing to sacrifice a few fitness points, you 
can look at a map of the cave, and you can 
even listen to see if you can hear the 
plaintive cries of the lost ones. Eventually, 
but not usually until you gain experience, 
you find yourself on the top of the limes· 
tone once again . ~ 

-~·~_ t j_ > ... ~ .... 

,.., 

u..L. 
t~----

The very original Ninja Warrior from Programmer's Guifd: getting a judo-suited ligur~ successfully over boulders scores you early points 
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AVAILABLE NOW YEP FOLKS - IT'S HERE Spectrum .+XK 
Drat!on 
Con;. 6~ 

(~ i\ I~I I(() llNI1l 

HOWDE DO PARDNERS 
This here's Prospector Jake, I sure am havin' one 
helluva time tryin' to peg ma claim with those damned 
lnjuns a hootin' an a hollerin' all over this territory. Ma job 
gets harder as I move from one Gold Field to another. I 
know, that is me an' ma stubborn hornery ol' Mule here 
know of 24 rich an' I mean rich seams of pure Gold. All it needs to make 
this here ol' critter happy is that you help me peg every doggone last 
one of them claims. · 

Can YOU help Jake become rich, help him peg his claim, dodge the 
arrows, avoid the tomahawks, and plant the Dynamite in just the right 
place? ... YOU CAN!!! 

YIPPEE .. . Git yer Picks an' Shovels and join the CALIFORNIA 

GOLD RUSH ... NOW 


Amazing Arcade Action ... Stunning Sound and Graphics 

Available NOW fot Commodore 64, Spectrum 48, and Dragon 


including P&P 


SPECIAL OFFER SPECIAL OFFER SPECIAL OFFER 

Order CALIFORNIA GOLD RUSH before October 3 FREEand get a 10-game Cassette of terrific games ... 

COMING SOON 

LEAPIN' LANCELOT: Medieval Machine Magic to enthral you 
GALACTIC SURVIVAL PAK: Every Astra-Traveller must have this! .- - - - - - - - - - - - - - - - - - - ­

I Please rush me CGR for (mlc) 

I TOTAL SUM •NCLUDED c Name ............. .. .... ...... ...... .. . 
I Please make cheques and POs Address ..... ............. .. ....... . .. 

payable to ANIK MICROSYSTEMS 
We always need Dynamic Dealers I 30 KINGSCROFT COURT I BELLI NOE. ORTHAMPTON and Imaginative Writers 
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<Ill II is an adventu re game with a 
difference and . apart from being a sale 
way to initiate oneself into the world of 
caving, it is enjoyabl·e and challenging to 
play. 

Lionheart , also from Peaksoft. is an 
adventure game in two stages. Alter 
selecting a skill level from one to five. you 
have to move around a forest shown on 
the screen by green blobs , while collecting 
a force of soldiers to light for you. Prevent­
ing you from your task is an irritating bunch 
of Prince John·s men who always seem to 
gel in lhe way. If you manage to collect at 
least 450 men you can set sail for the Holy 
Land where the second half of the game 
ta.kes place. 

Another map appears on the screen in 
low resolution blocks showing vi llages and 
caves, and a ri ver running across the 
middle. Saladin 's castle is on the south 
side, and the object is to explore the land 
unlll you have amassed even more sol­
d ~e rs and weapon ry to att ack the 
Saraoens . 

Although fun to play a couple of times, it 
does not have the strengths ol Ring of 
Darkness from Wintersoft . 1·1 does possess 
some mildly humorous (?) moments, l:ike 
the kindly (sic) witch who asks you maths 
questions - her name is Maghi Al -Tha· 
acha. 

Flippe.r is the name by which Microdeal 
refer to Othel lo (I wonder if Shakespeare 
knows what' s going on?). In this version of 
an oriental board game you start with two 
green and two red pieces in the centre of a 

normal 8 x 8 chess/draughts board. You 
can play wi th a human or against the 
computer and there is even an option to 
allow the computer to play itself. The next 
time you feel guilty about going out and 
leaving your poor li ttle Dragon on its own, 
you now know what to do: just load Flipper 
and leave it to its own devices' 

If you play against the computer, you 
can choose from four different levels. If 
you have not come across the game 
before , then a brief word should suffice. 
Taking it in turns, you place counters on 
the board in an attempt to have more than 
your opponent at the end. So that the 
game does not always result in a 32-32 
draw, each lime you trap a row of your 
opponenr s counters between two of 
yours , they change colour to show they 
now belong to you. In the board game, the 
pieces have different colours on both sides 
and are flipped over - hence the name. 

The speed of response is quite fast, but 
the accompanying " computer- is-thinking" 
type music is irritating . If you like computer 
board games this one's not bad. My main 
complaint was that there appeared li tlte 
scope for cheating! 

The last subject for review is not strictl'y 
speaking pu rely software, but more of a 
programming aid . When oomputers are 
designed. there seem to be many criteria 
that are important - cost , looks. internal 
structure, type of Basic, and so on. Cynics 
wou ld say that the needs of the customer 
are always left to the last, but it would be 

impossible to design something that was 
all things to all users. 

The Dragon. like all home computers. is 
a compromise in terms of facilities and 
price, and offers a fair amount of what 
most similar micros do. It does however 
have a few deficiencies in specific areas 
and some firms provide add·ons to make it 
easier to achieve certain effects. The ZX81 
was a case of a machine built to a price. 
but with so many add-ons that it was (and 
still is) possible to spend a thousand 
pounds or more to mak~ it have colour 
display, speech synthesis, discs. printers, I 

modems and RAM in excess of 1 mega- · 
byte. Dragons are capable of supporting 
most of these without expensife interlacing 
units, but one area where they could be 
improved is in the case of the sound 
output. 

One firm that helps out here is J.C.B. 
Microsystems. Their sound extension 
module plugs into the cartridge socket at 
the side. Measuring 12cm x 1Ocm x 2cm. 
it contains the popular AY-3-8910 sound 
chip (as fi tted to computers such as the 
Orie). as well as an EPROM and a few bits 
of TTL. Whereas programming the AY-3· 
8910 is possible using hundreds of PEEKS 
and POKES, this sound module adds a 
new command MUSIC to Basic which 
makes the entry of tunes much easier. Not 
only pitch and volume are variable : the 
envelope can be altered to make reason ­
able " impersonations" of different instru ­
ments in the same way as a synthesizer 
achieves its effects. • 

DRAGON~2 USERS club 

DRAGON HAROWARE ­
IMMEOIATE DESPATCH 

THE RE MARKABLE SHARP MCP·40 4 COL­
OUR PAINTER PLOTTER. Same as Tandy. 
Orie With Paper. 4 Pens and Manual 1:169.95 

THE SUPERB SHINWA CP-80 HIGH QUALITY 
LOW PRICE DOT MATRIX PAINTER F & T BO 
~ps . 9x 13 Mat SAVE £33 £299.95 
PARALL EL P:AI NTER CABLE £15.95 

DELTA D DENSITY DISK DRIVE SYSTEMS 
Complele w11h DOS Controller. Cables and 
Operaling Manual READY TO RUN 
DE LTA 1D. 200K. SSDD Drive £339.95 
DELTA 2D 400K DSDD Dr e 1:399.95 
NEW SPEECH SY tHHESIS MODULE FROM 
JCB A. sign ilicant contri bul ion lo Dragon Hard­
ware Huge Educational potential. On Ca r1 ndge 
w11h Manual £37.95 

JCBSOUND EXTENSION MODULE £34.95 
SELF-CENTRING JOYSTICKS paorl:19.95 
ELKAN OUIGK-SHOT JOYSTICK each £14.95 
TAOJA LIGHT PEN New oers1on £10.00 
RS232 I TE AFACE anel Manual £49.95 
ENCODER 09 CARTR IDGE and 
MANUAL £39.95 
CARRIAGE Prmte s Disk Drives tUK) £10 
(Europe) \:15 Restl UKI £ 1 ! Europe ~ £3. 

MEMBERS DEDUCT 10% OFF THESE 
PRICES 

.) 

.J 

MAIN SERVICE AGENTS 
g ., :;: s .<*'% ,y;a ~ ~• ••. f <..0 f * :c:;:; < 

SOFTWARE IN STOCK NOW 
From Mlcrodeal: 
CUTHB ERT. FROG GER. . THE KING. MORO CCO 
GRA D PR IX SPACE SHUTTLE. GOL F All at £8.00 
From J. Morrison: 
CRUSAD£R - he la1est and h,ird,est Arcade Adven· 
ture yet B sc reens Fast Aclion BONKA - No 1or the 
fainl·hearted . Fas and Funous. VUl URES. OR OIDS 

AJ1 n .95 
FROM PROGRAMMERS GIJILO: 

I JA WARRI OR - Top seller MR EATER - Best J 
' l"acman' game ~el Bo1h at £8.95 
From Cable Soltware: 
ORON - ver popular ORAGRUNNER . BACCARAT 
- New talking games Al l £8.95 
From Dragon Daia: 
Latest Release·s including· 
SHARK TREASURE AT £12.95 
0000LEBUGCart rJdge 1:24.95 
for Children: SCHOO L MAZE. CIRCUS ADVE TURE , 
NUMBER PUZZ LER . NUMBER GULPER. HIDE 'N 
SEEK I1'.10.95 
Always o~er 700 Dragon items 1n stock . See our 


32- page Catalogue £t 00 

P & P (UK) 60p fOverseasl £2 


* Free 'Toolkit ' Cassette
* Star 'Tape ol the Month · details
* 32-page Sollware and Hardware cata­

logue
* 10% Member Discount* Prompt, efficient service
* Monthly Members ' Newsletter
* Detc:ils of 'Dragonwings · - our new 

cassette-based magazine
* Monthly reviews of the pick of Soft- , 

ware and Hardware
* Dragon Pals Corner 

ANNUAL MEMBERSHIP £5. 00 
6 MONTHS TRIAL £3.00 
OVERSEAS (1 YEAR) £8. 00 

Send subscription now to receive our 

Software and Hardware catalogue , 

Newsletter and 'Toolkit' Cassette lo: 

DRAGON 32 USERS CLUB, 31 North 


Street, Wareham. Dorset BH20 1AD 


CREDIT CARD HOLDERS 
Phone: 09295 51383 

24-hour service 
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: owl qu~ood nsa uoy woM : 


: 2~:1il2yoi lsligib eqyl *ilslA : 


: ybnsT 10S£MOaAHO1uoy ol : 

: 1ol 1eluqmo3 1uo1oa : 


: leel noilileqmoa su1J : 


: edl dliw noilas bns : 


: 3J8UOO : 
: DOnBrE : 
• *Jl:>IT2 • 
: 3:>A~A::ITMI :
! .ae.esz ylno 101 ! 
• (ce.et:l) • 

•• 
, ,.••• .• 


• 0"1A ZAA.JJOO .a .u "11 8301Aq JJA : 
: .30lt1AAU8"11 OV1A Dlo11>10Aq\T80'1 30UJOV11 • 

••••••••••••••••••••••••• rftiw sosh9tni srfT - ae.e~i • 
• 12!!!1Y • •
: : bn9a 92691q • tiiiii1 : a~oita~oi *i1stA owt : 
e ae.es:i ...a30A =JA3Tlr11 < > e e 
• ae.e~i ... aT38 30A-=tA3T"11\>tOIT8 ( ) • • 

: ···-········i 1ot abnut au ni 19b10 lstao'I s 92ol:>n9 I : : 

• 3MA1r1 • • 
• aa3AOOA • • 

• 3000 raoq • •I 8T03LQAq MURT03q8 ! ai hstA 001w ~d absm s~sha1n1• ! 
• A2U tSfltt YH ,"'13VAHOOOW e 3VIAC r1t88 at-&e • .onl .hstA to )f1smebs1~ be1ateige1_8 • 
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lti-- 9 MINEFIELDS lti-­ WIRE-GUIDED MISSILES 

&o,- ARMED PATROLS lti-­ HELICOPTER GUNSHIPS 

&o,- ENEMY BASES lti-- PERCUSSION GRENADES 

&o,- STUNNING SOUND lti-- NIGHT ACTION FEATURE 

MINE-BLOWING ACTION FOR THE DRAGON 32 
UONHEART £5.45 - Unique. two·part romp. Arcade· 
style action as you assemble your army, pursued by the 
ruthless Prince John. switches to colourlut graphics 
adventure as you land rn the Holy Land to mount your 
Crusade against the Sultan Saladin. 

DEATH'S HEAD HOLE £5.45 ­ The television crews are 
assembled at the entrance and your mother has sold her 
story to The Sun. The eyes of the nation are on you! Face 
the terrors of a Mendips pothole as you lead a mission of 
mercy to resc1,1e a party of l rightened cavers. The realism 
is astounding ! 

DON'T PANIC £5.45 - Two classic adventures at an 
incredible price. · 
Features Towers of Death and The Ice Ki ngdom. Villains 
and hazards galore . 

A PEAKfOFT 

T•k• your team from the Fourth £6 95-
Dlvl1ion to th• Europe1n Cup! Fea­ • 
turn 4 di11i1ions. promotion, ref991­
tlon, tr1nsfer1, injuries, 1u1pen­
1lon1, weekly rHulls •nd fNgue 

CHAMPIONS! AND 
LIONHEA.RT NOW 
FROM SELECTED 
BRANCHES OF 

7 HAWTHORN CRESCENT 

BURTON-ON-TRENT 

HOW TO ORDER : Peaksoft procucts are available from software retai lers nationwide, or 
by return of first-class post. Prices include VAT, postage and packing to any address, 
anywhere. 

Yes, please rush me .... .. ..... ... ....... .. .... ........ ......... .. 

Name ..................... ........... ............... .......... ........... .. ....... . 

Address ................ .. ............... ...... ............. .................. ... . 

DU 

RETAILERS: We are rep· 
resented by major wholEr 
salers, or you can order 
direct - telephone 0283 
44904. 
PROGRAMMERS: We 
welcome top quality pro· 
grams for the Dragon , 
BBC, O rie or Spectrum. 
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How to become 

a Dragon-tamer 


Brian Lloyd reveals some useful commands to help you train your Dragon. 
EVERY CHARACTER THAT is on the and right with the left-and right-arrow keys. to the variable 'BASE' has the effect of 
keyboard has its own code number - for To fire , you pres.s the F key. You have moving the base right or left one square 
example, the letter A has the code 65 . It is three lives and an infinite number of aliens. respectively. 
possible to display these characters on the If you read through the program you Lines 120-130 - Make sure that your 
sc een by using their code numbers. should be able to understand how most of base hasn't gone off either edge of the 

To do this we use the CHR$ command the lines work. but you probably won 't be screen. 
followed by a number in brackets. This able to understand how each line contri - Line 140 - Checks to see if you are 
tells the computer that we want it to display butes to the program. For this reason I pressing the 'F' key. If you are (and there 
the character with the code number that have split the program up into routines to isn 't a missile on the screen already), it 
we have specified. show you what each section does: assigns the number 1 to the variable 

CHA$ is a function and so we have to Lines 20-40- Set up the variables. The 'MISSILE' (this is so we can check to see if 
tell it which character we want displayed. variable 'BASE' determines where your there is a missile on the screen) and 
Try typing in: assigns the value of the variable 'BASE' 

PAINT CHR$ (65) plus one to the variable 'MM' (this variable 
This line tells the computer to display the Helpful hints on using the CHRS determines the position of your missile). 

character which has the code 65 (the letter Command, adding SOUnd to your Line 150 - If there is a missile on the 
A) on the screen . Dragon and editing screen moves it up one line. 

It is also possible to display special Line 160 - PRINTs the missile on the 
coloured blocks called graphics symbols screen and rubs out the missile behind it. 
by using the CHA$ command. For exam- base is on the screen. 'SHIP" determines Line 170- Checks to see if you have hit 
pie. if you type : PRINT CHA$ ( 175) a blue where the Invader is and 'LIFE" keeps a the Invader. If you have. every different 
square will be displayed . record of how many lives you have left. coloured block is PRINTed over the lnvad-

Here is a short program which displays Lines 50-60 - Display your base. The er in an explosion effect . 
every character that the Dragon is capable spaces left on either side of the yel low Line 180 - Checks to see if your missile 
ol displaying on the screen and then blocks (CHR$ ( 159) is a yellow block) has gone on the screen. deleting it if it has. 
displays the characters one by one with make sure that no trails are left behind the Lines 190-230 - Once in every 11 
their codes: base when it moves. times around the program the Invader 
lO CLS Line 70 - Displays the Invader. moves. This routine moves it left or right 
20 FOR N ,,, 32 TO 255 Line 80 - Checks to see if you are dead randomly. 

30 PRINT CHR$ (N); yet (the END command stops the prog- Lines 240-250 - Make sure that the 

40 NEXT ram ). Invader doesn't go off the screen. 

50 FOR N = 32 TO 255 Lines 90-11 O- Check to see if you are Lines 260-300 - This section controls 
60 PRINT (a 333,CHR$ (N); .. = " ;N pressing a key and take appropriate ac- the Invader's bombs using the same sort 
70 FOR M = o TO 3oo :NEXT M tion. CHA$ (9) is the code for the ri ght- of routine as the one controlling your 
80 NEXT N arrow key and CHR$ (8) is the code for the missiles. except that they come down 

left-arrow key. Adding or subtracting one instead of going up. ., 
Let's first look at lines 1 o to 40 and see 

l1ow they work. 
The CLS command clears the screen 

and the FOR ... NEXT loop in line 20 
starts off the loop with the value of N set at 
32. 

Line 30 then PAINTs the character with 
the code number N before line 40 sends 
the computer back to line 20 which adds 
one to the value of the variable N. The 
program continues round and round the 
loop until the value of N equals 255. 

The second part of the program is very 
similar to the first part. except that the 
characters are PAINTed one by one 
together with their codes. 

Line 60 handles the PRINTing of the 
characters , using the PRINTC<1 command, 
and line 70 causes the delay. 

A full list of the codes for the graphics 
symbols is on page 138 ol the Dragon 
manual. 

The program printed with this article 
uses the CHA$ command . It is a kind of 
simple Space Invaders-type game with 
only on invader. You move your base left 

1·0 CLS 
20 :BASE•431 

30 SHJP•RND<32>+b4 

40 LJFE•3 

50 PRINTQBASE,• •;CHRS<159>;• •; 

60 PRINT&BASE+31, • •; CHRS <159) 1CHRS<1 ~9 )1 


CHRS< 1~'1)1 • •; 

70 PRINT8SHIP,•Y•1 

80 IF LJFE•0 THEN PRINTa233,•vou·RE DEAD!!••END 

90 AS•INKEV$ 


100 IF At=CHRS<'1> THEN BASE•BASE+1 
110 IF A$•CHRSC8> THEN BASE=BASE-1 
120 IF BASE>44S Tt-EN BASE•445 
130 IF BASE<416 THEN BASE=416 

.' 

140 IF At••F• AND MJSSILE-=0 THEN HISSJLE•l&titt-
BASE+l 

J50 IF MISSILE•l THEN MH=MH-32 
160 IF MM>0 Tt-EN PRINT&HM,•t•1cPRJNTaHtt+32,• •1 
170 IF MH•SHJP THEN FOR N•l43 TO 15~ STEP 161 

PRJNTQHl'•l;CHRSCN>;:FOR N=0 TO 301NEXT H&NEXT NI 
HI TS•HI TS+ t 1 SHI P=RND (32 >+64 .. Continued on s-ue 21 
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DRAGON 32 OWNERS 

ow you can buy a professiona l disk system to urn your Dragon into a real computer1 

THE D ELTA DISK SYSTEM gi1cs 
you ... 

* An affordable di,k v:tem
* Powe rful DE L TA (lisk wmma nd' 

see right 
* Ra nd'Om . 't.:qurn1ial <tllll Indexed filc ­

ha ndl ing * Simpl e plug- in 10 DR GO - unlil.. c 
~!her S}:tcms tlit~ rc arc ,'-JO 11 RD· 
WARE 10DS needed to run DELTA!

* Ea -ii cxpandahk IOO K to I.A mqw· 
byte sto rage * Full range of b usiness. U!ility am.I game: 
software close to rc le<"e * The price you sec is the pncc you pay ­

0 HIDD EN RAM tipgrn lle cmt ~ 
* u,cs under 2K of u'cr-RAM a' 

DELTA DISK SYSTEM 

FU L RA NGE 

OF BUSINESS 

SOFTWARE 


AVA ILABLE 

SEND SAE 
FOR D ETA ILS 

NE W TOOLKIT 
NOW 

AVA ILABLE 
D ELTA is held in .:. PH0!\•1 

D. LTA CART RIDG E ­ contHi rh DELTA l)j,k Opcratin.c 0 

)'' \l"m. Usi:r f\fanual . demon,tra tion lli,ke tte £99 .9S 

D E L TA I ­ DELTA Cart ridge . ~er Manu~t l. a ~i ngk-, ided ·10-trnd ( ll'K IK ) d ri ve p lus free rnhk (2<)lJ.9.'i 

DELTA 2-ils DELTA I . hu t with adouhk-, ided (200K ) dr il'e 0~5 . '>S 

Disk lmerfacc cable (~upplicd free with DELTA I or 21 

CODER 09 as,cm hkrtd i sas~nihkrlediio r ­ integral 11 it h DELTA £.14 .\l:'i 

HOME ACCOUNTS fu ll home package for lJE L TA ( l.t .95 

INFORM - Data R;i~i: Managemen t Syste m commi. sioncd e p..:l·iall y for DELTA 'ystcms LN .1J5 

TOOLKIT 
for Dragon 32 

. upc rb m·w 10olki1 c<1rtridge now <tHiililtllc which co111 a im. 111·er .'ifl 
new co mmand' : Full Screen El.l i t<'r. ,'(u rn . Ul1>ck. Ar.: ;i k-Off. 
Break -O n . Cappcnd. CD IR . CLSx. Dn:k . Doke . E,,·ho . E. CA. 
E C B. ERL. E RR . Error. Error Goto . Error O ff. E.n . E . E :. 
Frame, Frcl·$ , Home. !ll in. lnkey . .l .S. R .. Jump . Kcy . T$. Limit . 
Look. Lvars. More. O ld. Pnj!c . l';w~c . Prng. Prune Rd. Rcpla1·c 
Resume. Resume Ncx c. Resume Goto . St·circh. Sci . S11ap . Trace 
O n. Tran· Off. Var, . Vl in . Wild . 

Ava ila ble now - Ca rt ridgc lllJ .9) 
D LT " c 11h ;111ccmen1 Cll .lJ:'i 

E CODE R O<.J - is a full ~ymbo l ic a~semb ler using standa rd 
mnemnni.:s and pseudo op-codes . Sourt·c code c;1n be incorporn1cd 
into BASIC programs. Thc mo nitor sect io n cont a ins commands 10 

allm1 mcmorv tli spb y_ modificati on and execution . Mcmory hloc k 
mtl\'c. hrc;ikpo in t handling. full disassembly a nd a full l'd itnr ;ire 
o nl y a few or it many fea tu re>. T he mosl p1hverful as, t: mlilc'I" 
d i:asscmhkricditor a1·a ilahlc fo r 1hc DRAGON 32 . 1\1·ai lahk a' 
e ither an imcgnil DELTl\ fiuncnl or on c.1ssc1tc . 

Cartridge 09.9.. l) j k - sec ahol'c . 

HIPRI 'T- sc reen dumpn. 

- wil l du rnp the c ntir contcnls of vo ur DRACiON :i~ hi g.h· rc 
sc reen tu a high resolution prinrcr . Can he u'cd f(>r tf c,ign . lfi,play 
ere (sec left). A \•a ilahlc ill present for EPSO pri1Ht' r' \•n h'. O th er 
1t1odulcs to fol lO\•· >hortlv. · 

Tare (IJ.9.. f) LTA.disl £14 .<J.'i 

POSTAGE ;i11d PAC KI G 

Snfhl <Lrt' 9:\p . D ELTA 'Ysh: m, (.t 51> 

ALL PRI CES INCLU D E VAT 

. e nd S E for full ca t<tl<•!!lll' . 


PREMIER MICROSYSTEMS 

208 Croydon Road, Anerley, London SE20 7YX. 

l:M43f..!ii.1:Jiii
TELEPHONE 0 1-659-7 13 1 or 778-1 706 

VISA 
~ , ..... I t • ""' \ I '\ 

Dealer and Overseas ord rs welcomed 
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180 IF t111<96 AND HH>8 THEN PRJNT...,• 
'1JSSILE•0 

190 GJG+lllF 6<18 TtEN &OTO 248 
288 G-0 
210 PRINTASHJp,• •i 
220 Z•RND<2> 1 JF Z•l THEN SHIP-SHlP+l 
230 IF Z•2 T1£N SHIP•SNIP-l 
240 IF SHIP<63 THEN SHIP-63 
250 IF SHJP>9~ THEN SHIP•93 
260 · IF RND <5>•1 AND BOMB-*8 TIEN BOttB•&fil P 
270 IF BOMB>8 Tl-EN BottB-BOMB+32 
280 IF BOttB>0 Tt£N PRINT8BOHB,•••11PRJNTalOIG-32t

• •I . 
290 IF BOHB•BASE+l OR BOIG•IASE'.+32 OR J0tm-MSl+32 

THEN FOR N•8 TO 710..SCN>•FOR tt-8 TO 58•NEXT "1 
N:XT N•LIFE•LJFE-l•CLS 

380 IF BOttB>479 THEN PRINT8BOIU, • •I 1101Q-e 
310 PRJNTae,•scoRE1•1HJTS1• LJVES1•1LJFE 
320 GOTO 50 

~ Line 310 - Displays your score and 
how many lives you have left. 

Line 320 - This line goes back to line· 
SO lo carry on with the program. 

Sound 
This program can be improved with the 

careful addition of some SOUND. 
The Dragon provides two ways of enter· 

ing sound to your program. We will look at 
one of these - the command SOUND. 

There are two instructions you must give 
when entering a SOUND comma.nd - the 
pitch and the duration . Try typing in : 

SOUND i 0,3 fo llowed by ENTER, of 
course. 

With the pitch instruction the numbers 
range from 1, the lowest note, to 255. the 
highest note : 89 is middle C on a piano . 
The duration also ranges from 1 , the 
shortest duration, to 225 for the longest. 

For the lull range of tones type in the 
following little program: 

FOR N = 1 TO 225 :SOUND N, 1:NEXT 
This gives the whole range of sounds 

available with the SOUND command. To 
try the ditterent combinations of pitch and 
duration type in the next program: 
io CLS 
20 INPUT" SELECT PITCH (1 TO 255)";P 
30 INPUT" SELECT DURATION (1 TO 

255)"';D 
40 SOUND P.D 
50 GOTO 10 

This little program. when RUN, will ask 
you to select the pitch, before storing that 
number in the variable P. It will then ask 
you lor lhe duration and store the number 
entered in D. 

Line 40 uses the variables P and D to 
play the note for the duration required. 

Line 50 returns you to the start of the 
program so you may try some more 
combinations~ 

Now that you have learnt about the 
SOUND command you can add some 
sound to your Invader program, but first 
you must learn how to edit. 

Editing 
Fortunately, your Dragon is equipped 

with an EDITOR to help you correct lines 
without re-typing them in. 

Type the following program line in e><act­
ly as it is: 

10 PRRNT " THEIR AR A LOTT OF 
MISSTAKES INN THISS UNEE!" 

You can easily spot all the mistakes in 
the line. To use the EDITOR to correct the 
line you must first type in: 

EDIT 10 
The Dragon will print the number 1 O on 

the screen followed by a space. Press the 
space bar twice and you will see the letters 
P and R appear with the cursor moving 
along in front. 

The first oorrection to make is to change 
the R to an I, so press the C key (for 
Change) and then press I. The letter I will 
appear after the R with cursor in front. 

"The SOUND command can liven 
up your programs and make them 

a lot more interesting" 

Carry on pressing the space bar until the 
E in THEIR appears. Now type C followed 
by R, then C followed by E. The word 
·THERE has now been corrected. 

The ne><t stage is to add an E after the 
AR . so carry on pressing space until tt:le R 
of AR appears. Now type I (for Insert) 
followed by E. 

Hold the SHIFT key down and press the 
up-arrow key to leave the Insert mode. 

Type 6 followed by the space bar and 
the next six characters will appear. We 
now need to get rid of the extra T so press 
D (for Delete) and one of the Ts will be 
erased . 

Type 6 followed by the space bar again 
and you will be ready to delete the extra S, 
again by pressing the D key. 

See if you can delete the e><tra letters in 
INN, THISS and LINEE on your own using 
the method shown here. 

When you have made all the correc­
tions, or if you want to see how you are 
getting on with the corrections type L and 
the whole line will be displayed with the 
line number underneath ready for you to 
make any more corrections. 

When you have finished with the line 
press the ENTER key and the corrected 
line will be displayed before the computer 

goes back to normal command mode. 
Here is a full list of the EDITOR com­

mands together with what they do: 
SPACE - Move cursor along the line. 
C character - Change the next charac· 

ter for the one specified. 
n C character - Change the next n 

characters (where 'n' is any number) for 
the ones specified. 

I - Insert all the following characters 
after the last character. 

D - Delete the next character. 
n D - Delete the next ·n· characters. 

H - Hack (or cut) ott the rest of the line 
and then enter Insert mode. 

X - Go to the end of the line and enter 
Insert mode. 

S character - Search for the specified 
character and move cursor to that position. 

n S character - Search for the 'n"th 
occurrence of the specified character and 
move the cursor to that position. 

K - Delete all the line from the cursor 
position. 

n K - Delete the next •n· characters 
after the cursor. 

L - Display line and return to EDIT 
mode. 

- - Move cursor backwards along the 
line. 

n ~ - Move the cursor back ·n· spaces. 
SHIFT i - Leave Insert or Change 

mode. 
ENTER - Leave EDITOR mode. 
Now you can change the Invader prog­

ram, as follows: 

140 IF A$ = " F" ANO MISSILE = 0 
THEN MISSILE = 1 :MM = BASE + 
1 :SOUND 100, 1 

160 IF MM > O THEN PRINT (c1MM 
"t " ::PRINTCrt MM + 32," ";:SOUND 
200,1 

170 IF MM = SHIP THEN N = 143 TO 
255 STEP iG:PRINT(<'i MM, CHA$ 
(N);:SOUND N.1 :FOR M = 0 TO 
30:NEXT M:NEXT N:HITS = HITS + 
1 :SHIP = AND (32) 64 

280 IF BOMB> O THEN PRINT(i1 BOMB. 
"•" ;: PRINT ((1 BOMB - 32 . " 
";:SOUND 255, 1 

290 	IF BOMB = BASE 1 OR BOMB = 
BASE + 32 OR BOMB = BASE 32 
THEN FOR N = 0 TO 7 :CLS 
(N) :SOUND N + i .1 :FOR M = 0 TO 
50:NEXT M :NEXT N:LIFE = LIFE ­
1:CLS 

The SOUND commands which you have 
added to the above lines make the follow­
ing changes to the program: 

Line 140 produces the sound when you 
fire your missiles. 

Line 160 makes the noise as the missile 
goes up. 

Line 170 produces the sound effects 
when the Invader is hit. 

Line 280 makes the noise for the lnva· 
der's bomb. 

Line 290 makes the noises when you 
get blown up. 

The SOUND command can liven up 
your programs and make them a lot more 
interesting to use. 

However, you shouldn 't use too much 
sound as it slo.ws the program down by an 
amazing amount. • 
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for the outer limit in pure explosive action 

TASKSHIP 
£8.95 
You are 1n command of the leading 
spacecraft on a m1ss1on to quell a rebel · 
hon on the mining planet Ph1sox. . The 
enemy have set up missile defences and 
fuel dumps on the ground. and tanker 
ships and defending sources in flight. 
guarding the access to the inhabited 
cavern You must penetrate as fa r as 
possible. destroying defences. stealing 
fuel and avoiding 1 eteors. Dock with a 
lanker and you wil l refuel whi le in con­
tact. but beware the pull of the black 
holes and may the force be with you . ie. 
you fall m . 
Joystick or keyboard option. 
You can play Tasks hip as 1t stands or you 
can adapt or replace the scenano using 
the draw optron. 

SWORD £8 
Sword features:
* 6x16 page memory display . 
• Hexadecimal or screen-code l>yte represen abon .
* Cursor memory wn 1ng in hex or eyboard charac­

ters
* Flagging o show occurrences of' a chosen byte value
* Insert 01 delete cursor editing
* Cursor pos1t1on available as parameter for other 

commands 
* Sta us page shown on every command entry, 

inclucl1ng· 
* Address last under cursor (M)
* Mnemonic and binary representation ot by1e at 

cursor 
• Flag Search Value (S ). 
* Label Address (L) - !destination 101 1ump 

calculator)
* Register disp lay w1 ti cond111on code ana lysis 
• 8 breakpomts w1 conten s. address ands atus

* Cursor con ro lled register writing . 
• Cursor selec ion of 8 t>reakpoin s 
11 Brea points can be pos itioned . act1va eel and de­

activated .
* Flag 10 show whrch brea point cau~ed last exi
* Hold command to freeze screen after exit 
• Execution mm typed-in address or cursor posi ion 
• Block copy (move) . also sef\'ing as F1ll fac1hty
* Binary and nemonic c<>de en ry 
• Lono and short re la 1ve cl1splacement calculator 
• SWORD program 1s reloca able 
• Some Assembler and Disassembler tac1h es 

Pnces shown mclude p&p. 

any game 
existence• 

Cheque. POs ro: 

ProgTammer's 
Guild (UK) 

hed Ho u e 
Sand beds lndu trial ta te 
Dcwsbury Road 
0 e tt , West Yo rk hire 

PACDROIDS £8.95 
Unhke any other " PAC game you 've 
ever seen - guide your Mk XIX Drone 
cruiser through the spaceways clearing a 
path lo lhe power points to arm your 
smart ·bombs - but beware the mines 
and the mothership 
* 	Super Saucer lays destructo mmes1 
* Super bomb disin tegrates everything 

in your path - right up 10 the wal l' 
• 	 New maze every 10.000 points for 

escalati ng difficulty' 
* Mult4-player ability - up to 4 players 

in compet1t1on 1 
* Super high resolution graphics and 

machine language lor ul tra-speed' 
* More sound - more action - more 

features than " PAC" in 

NINJA WARRIOR 
£8.95 
New from Arcade Master Charles For­
sythe! The most ong1nal game ever 
produced 16 levels of breathtaking ac­
tion Up to 6 players 1n compet1t1on. 
keyboard or joystick control. 
Guide your Ninja through boulders, fire. 
pitfalls. flaming meteors . and Ninja Mas­
ters to attain - NINJA GRANDMASTER. 
A totally awesome e>eperience m arcade 
action begins with smashing rocks with 
your bare feet and leads to the most 
wicked combat stages you are likely to 
experience - anywhere. 

EASY YOU SAY ­
GO FOR IT, WE SAY 


Special Offer 

Buy any 2 of the above and 

get a 3rd pragram free 


(Aggressor) rrp £5 . 


Order with confidence 
All programs in this advert carry a 10-day 
money-back warranty - if you are dis· 
appointed in the programs send them back for 
a full refund !!! 
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YOU ARE sitting at home 
looking at your monitor. your 
Dragon in front of you. On 
screen you see a Junior-size 
gorilla climbing vines. chains. 
and trying to rescue his big 
King of a dad from the villain's 
evil clutches. 

No, you 're not dreaming. 
Junior's Revenge will be avai l· 
able in October for the Dragon 
system. The much-awaited 
sequel to the King, Junior's 
Revenge is being marketed in 
the United States through 
Computerware in California. 

Computerware 's owner , 
Paul Searby. told me that 
negotiations were under way 
for a UK distributor - prob­
ably either Microdeal or Dra­
gon Data. He stressed that 
Junior's Revenge would be 
available in October, ready for 
the Christmas market. 

Paul arranged a meeting 
with BJ, the programmer of 
Junior's Revenge. In the 2112 
years BJ has been writing for 
the Dragon and the Colour 
Computer, this is the first inter­
view he has granted, and he 
preferred not to reveal his fu ll 
name. 

BJ is the author of many 
Dragon programs. He wrote 
MagiCube, Ghost Attack , 
Storm, Rai l Runner , Block­
head (a 0-Bert game), Colour 
Connection , Home Money 
Manager, and many others. 

With a background in draft­
ing and a love of art, he began 
fooling around with computers 
in 1977. He started with a 
Southwest Technical compu­
ter - quite different to a Dra­
gon 32. 

BJ began working for Com­
puterware about 4112 years 
ago and has been program­
ming 6809 for 2 112 of those 
years. He wrote MagiCube. a 
computer version of Rubie's 
Cube, as his first " real" 6809 
game for the Colour Compu­
ter, and hasn't stopped since. 

One of his favourite pas­
times, appropriately enough, 
is going to video arcades. " My 
favourite arcade games are 
probably Donkey Kong Jr and 
Tempest," he told me. He 
likes the idea of Dragon's Lair, 
a new interactive laser disc 
video game. but said he hasn't 
had the chance to play it be­
cause everyone 's been lined 
up for it when he goes to the 
arcade. 

Of the games he has written 
himself. Junior's Revenge is 
clearly his favourite. 

" There are a little over 1O 
screens in the whole game." 
BJ e)(plained. " Some of them 

Now meet 

'Son of 


The King' 

An exclusive interview with a US designer of 

top-selling software from Craig .Hanna 
are the intro screens. some 
between demo and play, and 
there's a screen that displays 
your four highest scores. 
T he re are four (g ame) 
screens : the vine screen . the 
chain screen. the jump board, 
and Luigi 's hideout. " Luigi is 
the name of the Mario cha1rac­
ter in BJ 's game. 

It took BJ about two months 
to complete Revenge. " It took 
more time to try to figure out 
the size of Junior, the frui t, 
Luigi , the Vinegators , and 
where everything should be," 
BJ said. 

"The hardest part was just 
trying to get Junior to climb up 
a vine, go running across. and 
have him fa ll. Next to that 
would have to be just trying to 
create the screens, and trying 
to put that many screens into a 
program. 

" Coming up with the screen 
that says 'Junior's Revenge·.... 
BJ said jol<ingly. " was the 
easiest part. " 

Since working with the Dra­
gon to produce UK versions of 
his games, BJ has become 

quite a fan of lhe British 
machine. 

"I really like the Dragon," he 
said. " For the price. you're 
gett ing a computer that has 
features better than those of 
the Colour Computer. I like the 
keyboard. The Dragon has a 
very nice feel - it's kind of like 
you·re working on a real type ­
writer ." Sometimes BJ worked 
for many hours at a l ime on 
Junior's Revenge. and a true 
keyboard was helpfu l. 

BJ even went so far as to 
write the protection for Re­
venge. He told me: " The only 
thing I can say (about the 
protection) is that it'll give ·em 
some problems." 

As a programmer who relies 
on sel ling software for his 
livel ihood , BJ lrowns upon 
software pirating . He hates the 
idea of unprotected versions 
of his program being marketed 
wi thout a single cent being 
paid and hopes his protection 
will be good enough to with ­
stand assault by' the toughest 
pirate. 

BJ continued to describe 

Rail Runner is just one of the programs designed by BJ 

some of the intricate details he 
added that make Junior's Re­
venge such an outstanding 
game. " When you first push 
the fire button and release it 
you 'll see a platform above I 
you with a little chain hoist and 
Luigi is up there raising up 
father's cage. Junior is walk­
ing across the bottom and 
gets to this big gaping hole 
and he's wondering . 'What's 
going on , my father was 
here!' " 

Such details improve any 
game. Entertaining " intermis­
sions" between screens can 
give a player an interesting 
glance at something new or 
just time enough to wipe 
sweaty palms and get ready 
for the next exciting screen . 
Once I picked up my joystick 
and began playing Junior, I 
had a hard time putting it 
down. 

" I was impressed by how 
much I could actually squeeze 
in (to memory),.. BJ said. 
" This game takes up just ab­
out every free byte. It doesn't 
go into the Basic, but just 
about everything that's left." 

When asked how he fell 

Junior's Revenge compares to 

the arcade version of Donkey 

Kong Jr, BJ said : " There's 

certain play action that's not 

the same, but I tried to figure 

out what was lacking in Donk· 

ey Kong Jr or what would've 

been nice if they had put it in: 

then I put it in Junior's Re ­

venge." 


BJ is thinking about writing 
other Donkey Kong spin-offs 
in the future , but doesn't have 
any definite plans yet. He said 
he's taking a vacation from 
programming. 

He has some advice for 
people interested in program ­
ming : " If you·re trying some­
thing big (i n regards to mem­
ory size). don 't just sit down 
and write the first li ne of code 
and try to write it in one sitting. 
Try to break it up into little 
modules and stretches (of 
programming). Test your mod ­
ules or subroutines. Make 
sure they're free of any errors. 

" Basically , submit your 
programs to someone li ke ­
in the US - Paul Searby at 
Computerware or Ron Krebs 
at Mark Data. These com­
panies are always looking for 
good software. 

"Go to the arcades and see 
what's happening, subscribe 
to the (computer) magazines 
that are avai lable ." Sound 
advice from a successful prog­
rammer. • 

October 1983 Dragon User 23 



BUST-OUT IS an adapted version of the 
popular game of Breakout. In Bust·out, the 
object of the game is to knock out as many 
of the bricks in the wall as possible with the 
three chances which you are given at the 
start of a game. The bat is controlled 
directly from the keyboard using the left 
and right arrow keys. 

Bust-out utilises three machine-code 
routines: the first to move the bat, the 
second to check whether all the bricks 
have been cleared and the third to set up 
the wall at the start of each game. These 
routines are called up in the program by 
EXEC31000 , E XEC32050 and 
EXEC31200 respectively. There is also a 
facility to enter your initials when you have 
achieved a high score, and a bonus 
chance is given if you manage to score 
more than 3,000 points. An added element 
to make the game more chatlenging is that 
every time a sheet is cleared the length ol 
the bat is decreased by one. 

In line 10 the machine-code routines are 
initialised and the Dragon is switched to its 
faster mode of operation. In line 20, Z$ and 

G. Singh challenges you to test 
your aim and reflexes and 
breach the wall. 

BL$ are blanking strings used to blank out 
parts of the screen. In lines 30-40, the 
variables are set to their initial values. Line 
50 asks what level you would like to play 
at. Lines 60-70 check that the level, L, 
chosen is valid. The value of L determines 
the speed of the bat. A level of 5 gives the 
highest speed of bat and 1 gives the 
lowest. Line 80 sets up the wall . 

Line 100 initialises the variables controll­
ing the movement of the ball. At the 
beginning of each game the ball can start 
anywhere on the 11th line on the screen 
but always moving towards the left. Line 
110 prints the current score and the high 
score together with the initials of the holder 
of the high score. Line 1, 20 checks whether 
the ball has hit the sides of the screen, and 
if so, reverses the horizontal direction of 
the ball. 

Line 140 checks whether the next posi­
tion to be occupied by the ball is a brick or 
not. If it is, the brick is removed and the 
horizontal direction of the ball is reversed. 
Also the score is increased according to 
the position of the brick. Thus bricks at the 

1 '*** BUST-OUT *** 
2 '*** BY G. SINGH ** 1983 *** 
10 CLSO:GOSUB1000:GOSUB2000:POKE~HFFD7,0:CLEAR237,31000 
20 ZS=STRING$C32,143J:BLS=STRING•<11,128J 
30 SC=O:HS=O:N$="":L8=5:POKE32100,5:PO.:::E32101,210:POKE32102,:51POKE32103,217+5-LB 
:POKE32104,LB 
40 F=O:Lf=3 :FORI=1T02S5STEP10:SOUNDI,1:NEXT:FORI=255T01STEP-101SOUNDI,t:NEXT 
50 PRfNT@6, "LEVEL. <1-5)? "; :L$xINKEY$: IFL$=""THEN50 
60 IFL<t >"5"0R L$< "1"THEt~50ELSE L=VAL<L$) 
70 PRINTL;:FORI=1T0200:NEXT:CL~O 
80 EXEC31200 
90 FORR=23TOOSTEP- 1:PRINT@R,"bustout";CHR5<128>;:SOUNDR•10+1,1:NEXT:PRINT@O,Z$; 
95 '*** BALL MOVEMENT *** 
100 XD=-1:YD=- 1: Yl= ll:X1=RND<31J:Y2=Yl 
110 PRI NT@O,"SCORE"•SC;~PRINT@l7 ,"HIGH";HS•N$; 
120 X2=X1+XD:IFX 2 >3 10R X2< - THEN XD=- XD:SOUND200,1:GOT0120 
130 IFL>2THEN EXEC3 1000 
140 IFPEEKC1024+32•Y2+ X2 >>=144THEN POKE1024+32•Y2+X2,128:XD=-XD:Sc~sc+10-Y2:SOUN 
D150,l:GOTD120 
150 I FL >3 THEN EXEC31000 
160 Y2=Y1+YD:I FY2 >15THEN LI=LI-1:IFLI >OTHENGOSUB500ELSE IFCSC >=3000AND F=O>THEN 
F= l:GOSUB710:GOTOBOELSEGOSUB600:GOT040 
180 !FL >1THENEXEC31000 
190 IFY2( 1THEN YD=-YD:SOUN0200,1:GOT0160 
200 IFL >4THENEXEC31000 
210 IFPEEK(1Q24+32*Y2+X2> >=144THEN POl<'.E1024+32*Y2+X2~128:VD=-YD:SC=SC+10-V2:SOUN 
D150,l:GOT0160 
220 IFPEEKC1024+32•Y2+X2>=131THEN YD=-YD:SOUND175,l:GOT0160 
230 POKE1024+32*Y2+X2,48:POKE1024+32*Y1+X1,128:X1=X2:Yl=V2 
240 EXEC32050 
250 IFPEEKC~2116)cOTHENGOSUB700:GOT080 
260 EXEC3 1000:GOT0110 
490 ' *** IF BALL IS MISSED *** 
500 F'DKE1 24+32*Yl+Xl,128 :PLAY"T20V30CGCGCGCGCGCl3CGCGCG" 
510 X1=RNDC31):Yl=9:Y2=9 :XD=-1:YD•-1 
520 SC=SC-l NT ( (SC*L-5) / 10): F'RlNT@c), "SCORE"; sc;: RETURN 
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back of the wall are worth more points than 
those at the front. Line 160 checks if the 
ball has been missed, and if it has, the 
number of chances is decreased by one. If 
all the chances have been used up then 
lhe program goes to the End of Game 
subroutine. If, however, you have scored 
3,000 points or more, then you get a bonus 
chance. 

In line 190, if the ball has reached the 
top of the screen, then its vertical direction 
is reversed. Line 21 O checks whether the 
next position to be occupied by the ball is a 
brick. If so, the brick is removed and the 
vertical direction of the ball is reversed. 
The score is increased accordingly. Line 
220 checks if the ball has hit the bat and 
reverses the ball's direction if it has. Line 
230 moves the ball to its new position and 
lines 240-250 check if all the bricks have 
been cleared. Location 32116 contains a O 
when the bricks have been cleared. Lines 
130, 150, 180 and 200 control the speed of 
the bat depending on the value of L. 

When the ball is missed control is 
transferred to the subroutine at line 500. 
Line 500 resets the variables controlling 
the ban and in line 520 a penalty is paid for 
missing the ball. The score is de­
cremented. The amount by which Iha 
score is decremented depends on which 
level you are playing at 

When all the chances have been used 
up the program goes to the subroutine at 
line 600. Line 600 checks if you have 
scored a new high score, and it so goes to 

the high score subroutine. Lines 610-640 
tell you that the game has ended and asks 
you to press any key, except the left and 
right arrow keys (and of course, the break 
key) , for another game. When the key has 
been pressed, the score is reset to 0, the 
length of the bat is reset to 5, and the 
relevant parameters in the machine-code 
routines are initialised. 

When all the bricks have been cleared 
control js transferred to the subroutine at 
line 700. Line 700 decreases the length of 
the bat by one and line 720 initialises the 
parameters in the machine-code routines . 

At the end of a game, if you have 
achieved a high score the program goes to 
the high score subroutine at line 600. Line 
610 allows you to enter up to three of your 
initials, so that you may be identified with 
the high score. 

Program Variables 
SC = score 
N$ = name of holder of high score 
HS = high score 
LI = no. of chances 
L = level of play 
LB = length of bat 
XD - horizontal direction ol movement of 

ball 
YD = vertical direction of movement of 

ball 
X1 .Y1 = last position of ba ll 
X2,Y2 = position of ball 
F = flags indicate that bonus has been 

awarded 

590 ' *** END OF GAME *** 
600 IF SC >HS THENGOSUBSOO 

610 SOUND100, l: PRINTl!362, BLS;: FORT•l T0200:NEXT: PRINT@362, "END OF GAME"; 

620 PRINT@417, ''HIT ANY t<EY FOR ANOTHER GAME"; :AN$=INKEVS: IFAN$=""0R ANS=GHRSCB> 

OR ANS=CHRS(9)THENb10 

630 PLAV"T20Y3001CDEFGABBAGFEDC;02CDEFGABBAGFEDC;03CDEFGABBAGFEDC;04CDEFGABBAGFE 

DC" 

640 CLSO:SC=O:L8=5:POKE32103,217+5-LBaPOKE32104 1 LB:RETURN 

690 ' *** IF SCREEN CLEARED *** 

70Q LB•LB-l:IFLB< 1THENLS=1 

710 CLS1 PRINT@458, "W~LL DONE 11 i FORI=l T014: PRINT@480, 1111 

: SOUNDl•1.::i 9 1: NEXT: PRJt..IT(!!228 

,~THERE'S MORE COMING UP":FORI=1T01500:NEXT 

720 CLS01POKE32104,L81POKE32103,217+5-LB1RETURN 

790 '*** HIGH . SCORE *** 
800 CLSO:HS=SC:PRINTl!192, "YOU HAVE ACHIEVED A HIGH SCORE":PLAY"T10CDEFP5FEDCP5CD 
EFP5FEDC" 
810 PRINT@257, "ENTER YOUR INrTIALS <UP TO 3) ": PRINT@299, "";: INPUTNS: F'RINT@303 , BL 
t+BLS;:IFLEN<N$) )3THENB10 
820 RETURN 
990 '*** BAT MOVEMENT *** 
1000 FORI=31000T0310BB 
1010 READP

1

t1 POKE I VAL C"ScH"+PS>: NEXT 
1020 DATA 8E,l,58,A6,B4,81,DF,26,17,FC,7D,64,10,B3,70,66,2F,6,FC,70;66,FD,7D,64, 
C3,0,1,FD,7D,64,20,21,8E,1,~7,Ab,B4,81,DF,26,17,FC,7D,64,10,83,5,C0,2C,6 
1030 DATA cc,s,co,FD,7D,64,83,0,1,FD,7D,64,20,1,39,BE,7D,64,F6,70 ~ 68,86,80 ~ A7,80 
,B6,B3,A7,S0,5A,C1,0,26,F9,86,90,A7,80,39 
103~ '*** CHECK IF SCREEN CLEARED *** 
1040 FORX=32050T0320771READP$1POKEI,VALC 11 ScH"+PS>:NEXT 
10:50 DATA 86,0,10,8E,7D,74,A7,A4,8E,4,20,A6,90,81,80,2~,6,8C,4,C0,2F,F5,39 , 86 1,1
A7, A4, 39 · 

1060 RETURN 

1090 '*** SET UP WALL *** 

2000 FOR1=31200T03123b:READP$:POKEl~VALC"8cH"+P$>1N£XT 

2010 DATA 8E,4,20,Bb,9F,A7,80,A7,80,A7,BO,A7,80 1 A7,81),8C 4 , FC,27,8,81.FF , ~7,!:B,I! 

B, 10, .._o, E9, A7, 80, A7, BO, A7, SO, A7, 80, 39 ·, 
2020 RETURN 
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DRAGON CHESS 


Some Dragons are bad losers! 


Ofhers are just bad at losing. 

• Six levels of play . • Best move hint. 

• All legal chess moves including • Set up from any position. 

en-passant. castelling and pawn 
 • Opening move library.
to queen promot ion. • Moves may be taken back and play• List of previous moves stored resumed from any point. 
which can be displayed or printed. • Change level of play at any point• Loading and saving of games in the game.
positions from tape. • Will adjudicate games between• High resolution graphics which can humans.
be flipped round to make black or 
white ptay from either end. • Very high standard of play. 

• Simultaneous text and graphics . • Professional packaging and life· 

-time guarantee.
• Sides can be exchanged at any stage . 


DRAGON CHESS is available for just £ 9 ·95 from:­
OASIS SOFTWARE, Lower North Street, Cheddar, Somel'set. 

ACCESS ORDERS ~ DEALER ENQUIRIES 
TAKEN BY PHONE 
24 HOURS A DAY O 0934 515285 WELCOME 
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Computer Connect 4 

-matching wits 

with your Dragon 


1e PO usos, e 
20 Q 00£ !, !•PCLSl t 01NC0 <7,6 >tP CLEARo 
10 ~ I= : Y2=3 : W3•15 : W4•25: 5=12 •W6 • 35 
40 :LS 1PRJNTa 1 o~ ·coMN[C T • • 
50 P IN tPRJNT:PRI NT' THE OBJECT OF HIS 
G nE IS o· 'GET FOUR OF vou~ OWN tOUHT[ 

S iNA S ~AICHT IN£ IN wNY DI ECTIONSEF 
OP£ YOUR OPPONENT . YOU T KE ALT ERNATE T 
URNS : CO LU"NS BEING FI LL ED START ING ~T 
T E BOTTOM. • 
8 PR !N T•PRINT 'O NE OR TW O PLA YERS ' l ·~J? 

I 
78 Al •I N [ YS• IFA l •''TH EN70 
91 c r~ •· " l"TH£NAS=l•PRINTA • • GOT0 10B 
98 • FA S= "2" TH E NA5•2•P~INT I E SC70 
1ee A1f •"1 40SBNU 1BN[4NH4 " •PZ•7 • CZ• 
110 IF A5=1THENl2BELSEP INTtPRlNT"YELL O 
cocs r1~s1•1coroeese 
tle X•RNO <IB0 ) t !FX> 501 ENPPINT " YOUP URN 
r!PS •• : =2 : CO T015'Je 

Ile •l:P IN "CO"PUTEP'S URN flRST 1 " • CO 
T0 1'98 
14 DRAW " BRJC2S8U " C3DIR~ · •RC1URN 
159 DPAW"9U I C2S8U4E l 2FIBD4CIL2" : RE UPN 
16e DRAW" C2S 8U6R4BD6L4 UiR3": RC UR lli 
178 DR AM "C2S8U6F41>eU 6"<RCTUrlN 
18 DRAW"C2$8BUIU4EI 2FID4CIL2 " : ETijPN
198 DRAM "C 2S8BR2U LZR••,RETURN
29 CJ RCL E<2l6,26 >,8,4:PAIN <236,26 . 4 .4 
219 DRAM "CJB~"•STR• <<~2•P••38• • •~ I 
220 FDR1•11071T ( ! )•8:NEX I 
230 FORI= I T07 : r9=6 
246 IFF9•0TH[N27e
259 IFC0<1,f9) =0THEMF9•F9-l:COl02 40 
268 IF~B < J ,f9 ) •1THEMT < J > = T C l l • l 
270 SH• ll SV• l• SU•l •S •I 
288 FS=F • l t lff8 >6THEN <I =-1 000:GO 0-30 
296 A• I 
380 A=A-l•IFA<I THENl4u 
319 IFC0 <A,f8 =ITHEN340E S·ESH=SH • l 
3l IF CIH ,re •·lTHC~T < l •• ' I ·•WI 
338 COT0390 
34 .. . , 
358 A=A+lt l f >7THEN390 
368 lFCO ~, f8>•1 THENl90ELSESH= SH 1 
376 rrce ,f8)•• 11H(NT f I ·•T • J ••W I 
J&e CDT0350 
190 IFSH •3T EN <l >•T <! • 2 
498 •F8 
418 ~·A•l !JfA> iTHEN4 58 
420 IFG0 ! ,A >•l1MEN450ELS C SV • 3~ •l 
438 ir ce• • A >=-1 THEN <l ) • ( I • I 
441! CDl 04 ! 9 
45e =FS 
46e ll•A•L: IFA <t HEN500 
4 0 IFG0C:,A J•l HCN500CLSCS••S• •l 
489 lrC0 ' 1,A ) •-IT EN l l ' = <I •"I 
490 COT04i>e 
see IFSY ~ l THENT l l J •T l • • M 
s1e ... ; e:a•I 
520 A=A+t:8•8•l!l r•A 60P6 - , HE 5&0 
530 IFC0 ( 8,A J=l HCNS6~ELS£SU•$U • I 
540 !rC0' B. Al =- IT EN <I>=Td •• l
ss0 oro,z.e 
560 "• F8: B'=I 
~70 ~•A·L•8•B•l !IF C A I RB . l • HE N6 0 
580 IrC0l 6,A >• l HCN61e£L SCSU•SU •I 
59e IFG0<B,A >•-ITHEN • l ••T • I •W I 
69 OTO 71! 
6te [FSU -:n ENT I l> •T <. I »142 
628 •f8•S•l 
630 =A•L :B•B-11 U'<A ~Ol'<E> l · -f<~ K6i(· 
640 !f'Ge , ) = ! THEN6 0ELSESD• ~ ·I 

50 [F e1 S. , l ••IT!iEN <I •=Tr I ' •W l 

660 GOTOl>ll!I 

'70 ~• F S :8• 1 
680 A•A•!IB•8•1•!f ( A JOR8 " • EN 20 
690 IFC0 < 8,A ) =1THEN720ELSES~••D •I 
780 IFC0<8, >=-!THEN (J •=T• I >• WI 

10 corn.;ae 

le IFSD' JT HEH H l )•T • I ••Wi 


136 NE ><ft 
74e FOR l=ll07•r •6 
1se IFF~•OTHEN77 0 
760 IFCO l l , F9 >•eTH[NF9•>>- J :~~ T 07SO 
778 F8•r9+ 2 •1Ff8 > 6THE~l0eC 
80 A•l•SH•l•SV•l •SD=l • SU=I 

79e A=A - J l!fA<l THEHS! e 
see lfGD •A,F8) =1THENSH =SH• J ! GT07 c 
810 R• I 
820 M•A•l•IFA> H£N840 
830 1 rce · ~,F8 •ITHENSH=SH- l•GOT e2e 
840 lfSH >!T HEN ! J l•T C! ••WJ 
8~0 IF SH' 3l HEW CJ >•T<I •- ~ 
86.9 =f8•9•1 

R Chybalski shows you how to build a game of strategy and 
challenges you to beat the Dragon at Connect 4. 

A GAME OF strategy is one that requires 
the players to think before making a move. 
The opponents' response to that move will 
be based on the move taken. Some 
strategy games are ones of pure skill, such 
as chess and draughts, others have an 
element of chance, such as backgammon. 

Firstly you have to select a game and 
get to know the rules thoroughly. Then you 
must define the objectives for each move. 
In the game used in this article, Connect 4, 
these are to form a longer line and to 
frustrate your opponent's attempts to form 
longer lines. Obviously some sort of ba· 
lance has to be struck between these. 
Most games can be analysed by calculat­
ing what is gained and lost by each 
possible move that a player can make (the 
overall benefit). You must also define 
when a player has won. 

Objectives 
It helps to dMde the QbfectiV9$ into 

Individual blocks, as has been done in the 
Connect 4 program. It also helps if you 
program any benefit factors as variables 
which have their values assigned to them 
at .the beginning of the program. This 

· means that any changes in their value can 
be effected quickly. 

The next stage is to draw a baslo flow 
chart of the progress of play in the game. 
This should show each stage that the 
computer goes through when choosing its 
own move and receiving other players' 
moves. It should also contain a win testing 
routine. 

The program can now be written, debug­
ged and tested. Benefit factors generally 
require altering at the testing stage: you 
might find the oomputer making silly 
moves because it is giving too much 
prominence to some objectives- and silly 
moves make the computer easy to beat. 

Rules 
There are two players in Connect 4 who 

take alternate tums choosing in which of 
seven columns to place a counter. Coun· 
ters placed in a column form a stack which 
has a maximum height of six. The object is 
for a player to get four of his own counters 
in the frame to form a straight line in any 
direction (horizontal, vertical or diagonal) 
before his opponent.. 

The computer program accompanying 
this article allows two versions of the 
game: one for two players competing 
against each other, the other for one 
player to challenge the computer. It re­
quires some skill to beat the computer (the 
computer's strategy can be altered as 
described below). 

Searches 
In both versions the computer makes 

three different searches to assess which 
would be its best move. Essentially it has 
to try and form a line of four while 
defending against its opponent who is also 
trying to form a line of four. Three ques· 
tions must be considered: 
(1) Which move can I make to give the 
best dlanoe for me to form a line of four? 
(2) Which move must I make to prevent 
my opponent from forming a line of four 
immediately afterwards? 
(3) If I make the move, will it let my 
opponent form a line of four when he 
places a counter on top of it? 

A search method that can assess the 
game for all possible moves to the final 
outcome would be possible to write but it 
would require a large memory to store all 
the possible permutations of moves. It also 
mtght well produce a winning strategy 
which no player could beat if he went 
second. This would make the game very 
bori~ to play. 

Strategy 
A better strategy from the playing view­

point is to program the following for each 
possible move: 
(1) Assess how many counters the com­
puter can place in a row from that position, 
taking into account all previous counters 
that have been played. 
(2) Assess how many counters the oppo­
nent can place in a row if he plays each 
move without the computer having made 
its next move. If the answer is four or more 
then the computer must play this move at 
all costs. H the answer is three it is a good 
idea to play It. 
(3) Assess how many counters the oppo­
nent could place in a row if he plays on top 
of computer's next move. If the answer is 
four or more, ttiis move must not be made. 
If the answer is three, It is an idea not ..,. 
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FOR ALL DRAGON 32 OWNERS,AN 
EXCEPTIONAL OFFER TO BUY THE HIGHLY 
ACCLAIMED GAMESTAPE 1.*BEST 
8 SUPERB FULL LENGTH PROGRAMS ON 

ONE CASSETTE, AN INCREDIBLE 200K OF 
PROGRAMMl'NG SPECTACULAR COLOURBUY GRAPHICS AND SOUND EFFECTS: 

*The best buy must be the recent Games Tape 1 from a new source - Active Software ­
which has taken some established ideas and implemented them beautifully using all of the 
Dragon's facilities cleverly. There are eight games, several of them as good as those offered 
elsewhere as individual cassettes." (YOUR COMPUTER - APRIL 1983) 

lnterpanetary trader 
A rnan111e 301< o l r~Q lime ~~h.1re nad·~ 11'1 the vr.. r''83 fnco..J""1~1 the hiu•rdi ot spaa! f1tgli1 , p1nt•i. 
me1e-at ~1orm1o Mf'r9y ioss. e1t Compu:itenwve on 
btld'd <:om pu1g.1 0•1o1M ~la,us. repotts d.am"98 •@D01ti. 
w.t•rung,. RIC Oeft,..,1 1 t1 challen91J' 

Wumpus Mansion 
lnc1ed e tun• Oo r..... .1 the Wu1 1p1 l1f itou c:.an I •nd 
1a1d th mans.ion Collt!cl tre<1s:uru ilnd Wu mpui 
0 s1tHS> an<f e5c.!tpe ttlfough thtt m iJJe gf 1unn~ but 
00'• 1 1r1pl)t!r the TIME BO M B 0 11e1em eactt '1rT1e you 
Oi·h' Usr-s?9<. 

Hi-lo 
IS I Sk O" c k 1 T1Jrf\ f~ 1n1-0 (1 ODJ,OCXl W t1h 1h1S 

~•rnole vr1 h1ghlv 1e1ld"""'q gamr. R16,iJnt sound 
l'!ifoc ts "n~ 4 ColOu' tu nr5 gr:tph1c.s. 
Uo;MQY~I 20 

Atom Hunt 
95 pr.r r. n1 tull colour g 1ar;i1•11cs• mno het Superb fHT ()'t 

prog1.;u'nt'n11\y to u 1111(t>. .,-our rrut\C! ana our 011gon·s 
ml'mQry i.;lups to rrte bsolute ltm1,st 1 • ptayt!rs 

.Oual •i11t1NJ1. lncludns ~ umque reoe.ai ,,.me 
tae:1111.., Uw& o... ~, 2DK: 

NEW PRODUCTS available from stock NOW 

PROFESSIONALLY SUPER QUALITY 

BUilT RS-232 COVERS 

INTERFACES 
An investment at only 

£49.95 	~~:.~.9.. 

envvonmengl nnt1n Ctla:bees, two1hef-S. 
sts:ters, mums & dads~ dOQS. cits. budg•n,

Use you• Or19on l2 10 commun•c.a~e- wit nio"tt. in 11rmou' ~ oorridge-. t:olfH , TN, du$t.
R$2'.J:? fj@Y •Ct"S I E. Modems., Prim a.. 01heor •tt: , etc.I 
Coirnpu tcrs. . ,, Fu lly documented t '8::11 NOT CHE AP ttretchab~ loose tining pli:Sl'IC, 

O<)t8tn5 but • tu9h Qvthry 10119 • d..,rlt>le m11er,.1 1n 
m•tcf'ti"9 Dra9on Cok>u1s. . LCJO«$ 'W'fll''f smart 
GOON, TA EAT YOUR ORAGON 

ACTIVE SOFTWARE 


Execution 
su,,.rb l\t - 1 ~s mov1rig 9reph1c;s oarr1e Pl;'f' tl\e 
c:ompu'ec or an OPPor'lt!nt Fnr~J"f!!I 1nex aiarable dat.. 
baS;e , cont1n1.1out scouf19. over&I ra g 1 ' pt,.v•r' 
arid goo<J sound l!HK15 rtours cf tvn g1JftriJtntcO(lt A 
tnllSSJYiJ ~K 

Wipeout 
Ch11 •no•r.ui gi1me 01 last,., t1on 1n:u b s et1$Y bu 1 
gets; Ot re.~ve.lv rdct 1 4 plaivl!'~ an scr~n 
s.(;Or1"0 900(! sound • ttec cs and 4 <:OIOut gra(}tl1C). Be 
wd111ct!d r >,.,. '101 easy 

Snail Pace 
The graoh•b an~ e'cel"'"' t e-1.c1 lef'T!en1 15 tt os1 
u~.arable I 8 ·1atang 11s· wh111 up Hlfl f.JCIN:O\Jt~ 
IQ 1ril! ftni$ 9 line Co1-'nP'J le1 calc;.1,.1 la 1ed odds 1111<1 

torm lh\1 1 really WOrh A su~rb p1ec O' compl ' 

progrfmm•AQ ensu1es hour1o o f en1e-J1a1n1nenl 
A P'\itSSn11!'2DJ: 

Air Assault 
.6, 5tmplc v•t •dll•C1•ve l.)8mt! 1n ~ull 4 c olour h1 11 

?•Phlcti A ttemo• to st Ltw! s:11:vs.cra.;(Mllrs ro mat. e 1 
SCMC• ""d land you1 tnppleo l'w!hc.oprer Uses soul"td 
.-no 1eahs11c tnove-ment oi hit lt '-Q01er 
COMPREHENSIVE 'O - PAGE I STRUC TIO SMEET 
15 INCLUDED 

AMAZING VALUE 

ONLY 


£6.90 

WHICH INCLUDES VAT. POSTAGE AND AN 


UNCONDITIONAL REPLACEMENT GUARANTEE: 


ALL ORDERS DESPATCHED WITHIN 48 HRS. OF RECEIPT: 

r-~--~---~-~----~~~~-, 
POST COUPON NOW TO: ­ I 

ACTIVE SOFTWARE 
117 ICKNIELD STREET 
BIRMINGHAM B186RZ. 
PLEASE RUSH ME A COPY OF GAMES 
TAPE 1. D RS232 D COVER D 

I 
I 
I 
I 
I 
I 

I enclose a cheque / P.O. tor£ 	 I
117 lcknield Street, INAME ~~~~~~~~~~~~~~~~ 

ADDRESS~~~~~~~~~~~~~~- I
Birmingham 818 6RZ 	 I 
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<Ill to make that move. 141 J •-HCOT0li58 
1420 DR w· c3 a11 • +s R• ' ' ,;e • ~:·Ja · •w:- r

making a move enables an opponent to 
These have been written into the form a continuous line of three by placing a 1430 CIPC £ ( ZJ~ . z• a. •P"IN T• 236,26 •O• 

2:PZ=7 
1440 DRA~ · C2BMl92 " +Fl 7 ~ 

accompanying program, but the problem is counter above the computer's next move, 
how to balance the three to give the best 15 is subtracted from that column's be­ 14 0 k t • !M E Vl• lF~I •"" kE~l•!0 

1•i0 DR ~ - c3 e11·+s1 R s •• 22•P:-3a ••N-, resutt. To evaluate this an array is set up nefit; if it enables a line of four, a further 25 147!3 I FAl= CHPS ' l J >T t!E tJI :;ze
T(7) which contains a benefit score for is subtracted. Lines 740 - 780 find the 14 8 lF•k l •C HRl •8 • ~NDP: I • ~ E P:•F:- . • ­

TOJ500 
l4 91l !F (•U=CHR S<9 ' ANDP: - •TH[UP;;•P: • '. 
150 ~ P AW"CZeM " • S TR s 2• P:•3B •• •H " f 

each column. While going through sear­ depth of the counter above the one the 
ches, the computer adds to the benefit for computer would place. Lines 790 - 850 151 GO TOJ45-0 

1521) [ r ~ •PZ, '·" 0THEHl'500a column in which it finds something to its form a horizontal search, lines 860 - 930 153 r •6 
1540 [ FF 9=0THENl560 
I [ FQ ·PZ ,F 9••~ HEHF . •r . -1: T l~• ~ 

advantage and subtracts if It finds a form an upwards diagonal to the right, and 
disadvantage. When rt finishes searching, lines 940 - 1010 form an upwards di­ 156 •s=r 9•1:c0• Pz,ra . =1 

15 0 P INT <J8•22 t PZ,l 94-22 • F8 •. 2.;
158 J 9•1•COt01 ~ e 

it takes the column with the greatest agonal to the left search. 
benefit score as being the best. l':i90 PMOOEl,l •PCLSJ : COLOFt. 3 

160 L INE ' 46 . 4 !H- < ze,; .1 e ,; . , p ~ e:; . e 
Lines f030 - 1310 are the part of the 

program that enables the computer to l&lO PMI 1<!50 1 5 ; , 1, IAttacking moves 1620 tOR X=60T 01 92SiEP22ensure there are no obvious moves that it 16 0 FOR Y=62T Ol72S TEP 2Z 
Lines 230 to 730 contain the program must make to prevent its opponent suc­ 164 CIRCLE x,v ~ .a,3:NE K1 • . 

1650 CRAW " BM 4,14 • :cosu e1s ethat enables the computer to find its best ceeding in the next play. If the opponent 1660 lRAW "8M86, 14 " 1COSU81 80 
16 70 ~R W" BM98,14 • : OSUBI 0 
1680 ~R w· e:11110.1• • :cosusi : o 

attacking move. This part is repeatedly can mak.e a line of three next move, 12 is 
run, once for each column. Lines 230 - added to the benefit for the column ; a line 16 . 0 ~R ~w - en122,14 · 1cosue 160 

1709 DR AW . 811134,l•":GOSUB JSO280 find out what depth a counter would of four gets an additional 35 added. Lines 171 0 DRAW" 8Ml46,l4 " lCO SU9 J90 
1720 DRAU • B"l64,l4 " :GO~UB14 0 
1730 SC R££Nl,0•1FAS•2TH£~~e 0

reach if placed In that column. If the 1080 - ·1140 perform the horizontal 
column is discovered to be full, the benefit search, lines 1150 - 1220 perform the 1740 QN OT0200,1428 

1750 D=I score is made very large and negative for upwards diagonal to right, and lines 1230 17 · 9 C•l: 1•0 
1770 Ir C <C, D>•J9 H£N l= l • l EL$[ I•that column. - 1310 the upwards diagonal to left eLines 290 - 390 form a search for the search. 1780 1rwt•4 HEN2020tLSEC• C• I 
1790 JrC ' "THEND•D+t: C:J:MJ=number of potential counters that could be 1809 IF~ · y EN1810EL SCl 7 0 
19 10 C•I 
18Z0C=1: 1=0

placed in a continuous horizontal line by Best move 
the computer at that depth. For a potential 1830 I r G C,D >•J HE Wl•WI•l CLSE l• 

9 •
When the computer has completed the 

Une length, greater than three, it adds three searches the column with the max· 1840 I f 1=4THEN2020ELSl:D•D•l 
1850 ir~ o HCN C•C•!lD•l•Ml=Othree to the score. For every counter imum benefit value is taken as the best 1860 IFC>7THENIS 0E LS£18J0already placed in that line it adds seven to move (lines 1320 - 1410) and a win 18 0 1•0 • C=1: 0=4•Cl~c : o1 = D•~ O i 0l~ 00 
1880 C•Cl • D•Dl •l• Dl•DiWl•0the benefit. checking routine is entered. Upon return UL 1rr» THEND•6 • C l=C l+l• C=U : t FC• 4 ~E 
l'i' J0Lines 400 - 500 form a similar search from the win checking routine, providing l 90 Ir G0 CC , D>• J 9 THEN !=I b l E:~$E Wl • in the vertical direction, lines 510 -610 in 0that the computer hasn't won, the player 
19 10 1rw1•4 HCN2020 an upwards diagonal to the right direction, can enter his move by selecting the col­ 1921; C=C+ l • D• D-1 : lffC 70PD 1 •T (NI S EL~ 

and lines 620 - 720 in an upwards E1 90umn required by moving the indication l.!0 lH•0 : C=7: •4: CJ= : Dl=[•:G O 013 ' 0diagonal to the left direction. 1940 C•Cl:D•Dl+l•Dl•O•WI•0 

t 9 0 t rt• i t11£ o• : c 1=u-1 : c=c 1: .rc , 4 f' t:~ 


arrow and pressing ENTER (lines 1420 
Lines 740 - 1020 contain the program -1580). The program then proceeds to 

which tells the computer whether making a check if the player has won and returns to ._, 
move will allow its opponent to form a IP lrtJI • -l T H£r•~02ethe computer's selection again. 

l 981J > C- 1:t>=1>-1:Jr• C I OI< · l Tl1EN1940E ~complete line of four counters. This part is [1 9'
again re-run for ~II seven columns. If l ~ . 0 lfA~~2T HEN2010Checking 2000 ! f J9 •-1THEN1420EL SC200 


ZDl O IFJ9• · 1TN£N22S0ELSE2090 

870 -·~+ 1 :e ~e: ·P [r \ R/ 6 PB - TMl: N8.J 
 The win checking routine decides 20ZO rORl = IT01009 :NE XT:P Lo 

880 1rGe1B,AJ•ITHENSU• SU• l•GD 08 70 
 2030 iC~ EE NO, •Ir~ •2TNC~2060whether a player has won and, if one has, 

20 ~ 0 nrJ,•- JTHENPRIN "COMPU EP ~IN i •" : 
9til~·• 1o1•tl zS -l:H- ~ : O~e ! f i..[ 'L 2 (' 
89 "•F9: E•I 

T024 l ~ 

91 ~ l FGO E. A,.1THE WSU • h 1· l • G:0 - :1°(l0 


it finishes the game by declaring the 
2050 PPI T"VOU HAVE WOH - l GC YE UP ' :' CT 

c ~ lF SU o TH~ltT l ·•i • l - ' winner. A search routine is used to deter· 0241 <1 
:o rrsu '; iHENT • I o:T l -W.; 206 IF J =lTH ENPR N "llEC> Wt NS ' " 1 0 02410 mine whether any lines of four exist. Lines 

A () ••F S:E=l 2010 P~INT"YEL OW WINS ' " •GO 02410 

0 w ·~· 1: S•P:- l: Jr < A c. :i i: e-. : - 1o1 Er. - ~ 
 2c;> Q~ C.O Ot!5 0 


,.~ :r 0 • E.r1 • =ITHElllSv• S C · ·'.•~ CTo ; s o 

1750 :- 1800 are the horizontal search, 

!~,~~- : [F .: _£ < 236,.2 ~) , 8 . 2: P~HN ~ ;: 3~ 126 J_. .:. . 
9 0 ••f8:S•i liAes 1810- 1860 are the vertical search, 2 

~ao ..•w•t:B•B•H!F ( ~ ioo; - r ~EN l (l i• i· 
 2190 ~ RA " CJeM " + 9 T~ s \• 22~P:•JB • • fi -~: ,;• 
99~ ltGO 6 . J =IT HEl>I St•• St,.J: '..CTC ?oG lines 1870 - 1920 are the upwards 

7 

1ee0 1r5 . _ZTH[ IH • ] l •T • : • -l· ~ 
 diagonal to right, and lines 1930 - 1980 21 10 D'A W"C2BH1 92" • A I 

1819 lrSC>>3T HEN H !>"Tl l -W4 
 212 ~ t •iN EYl •trA l •" "THEN2120are the upwards diagonal to left searches. 2130 AM " CJB" " + STRt •• z~ •G:•J $ • •~ 1 S 

18J8 FO!tl • l T07•f')•6 

1128 NEXT! 

214 r FAS:CHR • <l3 >THCN21S0 

1848 1rr9•8THEN1968 


tt no win is found, the computer exits using 
21 51) l r "''•CH IU f 8 ) Rl'IDG Z> I ) THrnc:sG: -i : 0 

11'!18 IFCe <I,F9 ) •8THENf9•F9- 1•GO 01040 lines 1990- 2010; if a win is found, lines 102170 

1868 FB•f9+11lfFB>6THEN1 3 ! 0 
 2160 IF < •= CHR t •9 ) ANPC: 7 •THEN :=CZ+ : 2020 - 2070 print out the winner. 1879 A•[ :SH=! : SY•l :SU=! : SO =l 2 1 0 ~·RAW " C2SM " • S Rf • ' 22* :"JS ' • i ri OT 
1189 A•A-l : lrA<1THENl180 0212 

1898 trce • R,r8> • 1TH[NSH=SH•l:GOTOl080 
 2180 IFG0 <GZ·b ><> 0 THE~l 1 "e 


1188 A•I 
 Changes 2190 F9•o 

11 18 •A•t: IrA >7HIENI 130 
 2200 IH 9•0nlEN2220 

1128 lFC8 <A, rs >• I TH(NSH•SH• l: COTOl 110 
 The rest of the program is relatively 2210 IrGB <CZ,F9. THtNr9•r,·l •GO 22'10 
1139 !FSH>Zi'HENT< I )•H l>•W 2220 F8 •~9+11 G 0• GZ ,rB > •- l 

1140 fF$H >3fHENT ll l•T I )+ W6 
 straightforward. Note that lines 1 O and 2230 PAJ~i ( J8+22•GZ,1 9 4 •i • i S> ,2,3 

11'!10 R• rs:B•I 
 2240 J9•·l•COTO I !10 

1168 ·A=A+I :B=B+I: Jf ( A>60RB> >THEN! 180 


2450 speed up and slow down the proces­
22so -1R LE 12J6,26 > s •• ,~ .. n•t · n.;,~e · .~· 

11 78 rrce <B.A >• ITHC NSU•SU•l•COTOl168 sor to get the computer thinking faster. The 4 

1181 A•r8: B• 1 
 2Z6 O ~AW "t 38" " + STR l << 22 t G: • lB •> • A- f :P:•variables W1 - W6 in line 30 are the1198 ~=Fl-P B=6 -I: lf (AOO P-il l'T H£Nl2 1'1 

12ee IFCO • B,A l• ITHENSU•SU+ l :GOTOl190 
 2270 AM"C2B"l92" +,;? t 

1218 l FSU > 2THE~T C l ) =T ! • +~~ 


benefit quantities that are added or sub­ ' 
22$0 ~ · · N [ Yft! FAS•" " TH EN2 280tracted when the various situations de-­ 2290 ORAM "CJB" "+STU <t 22 • P:•38 • ••k - 1 


1230 A•r8: 8• 1 

1221! I FSU > JTHENH I )" • I' +146 

2380 liA t •CHR t <l 3>THEN2340scribed above are encountered. 2319 t r < A t •CHRl <Sl ANDP~> I • ~£NPZ•P2-l:GJ 
12':i8 lfG9 < B1 A ) =ll~ENSP• $D •l•GOT0 1240 

. 1249 A•A+J:l;l=S-1: IF <tt>60RB I > HENl2 ' 
T(l:2J 30 


1!60 Q•F<l•ll•I 

If you wish the computer to attach more 

2320 l f \ tt~•CH t ( 9 ) R~OPZ\ 7 ' T~ENP,•P:•1 

1276 • -l!B•B•1:rr <A<IORB 7 >TH£Hl290 
 importance to obtaining its own line of four i:~a ~~M W "C 29~" • ST~ e r1 i2 •P,•JS •l •A f: ~OT 
1299 1rce<8, A>•lfHtNSO•SO+J:G OT012 9 o~~="'than to stopping its opponent from forming a•· ~ I F ~C · P•,o ><> 9THEN2JJ01290 l fS D > 2THENT<I>•T<l> •~':i 

21 o r 9 • .; 

1318 NE XT I 

1389 IFSD >JTHENT (i) •l t l •W6 one, W1 and W2 should be increased. If 

Z?6C rr9*8 HEN 388 

1329 C2•l•NN• l •f9=6 
 you wish it to attach more importance to 2! 7D ! FG0 •PZ,r9 ) •9THE F9•r9-1: ~0 02369 
1339 IFH >6THEH1J69 238 0 '8*F9+1• CD PZ,F8 l • l stopping its opponent, W3 - W6 should a!' F ~ INi C 38 •22 •PZ,194-22•F8 > .4, J 

13~0 NN•NN+ l:GOTO IJ38 

13•0 IFT NN•l >> T<GZ > HENCZ•NN+I 

240u J9• : COTOl750 

1369 lff9•8THENIJ88 


be Increased. Changing any of these 
2410 PR!NT"RNOTH£~ GO tY ·N ·~-

13 79 1 rcO t CZ,r9 i •9TH E Nf9=r~-l•GO 01;,;e 
 variables make the computer respond 2 ZC ~ •• IN CV f tlrAS• "" TH EN2•20 

1388 rs•F9+1: ce cz,rs >·-1 
 Z 30 trA t =" V"THENRUNdifferently to various situations and .may 2 40 IFA l ="N" THEk2450£LS[ 2420 

1488 DRAM"C2B" "+STR• << 22•CZ +38 'l •A f 

1398 PAIHT (J8+22• CZ,1S4-2Z•FB 1,4,J 

2 C PO E ~5494,0<ENDmake it harder or easier to beat. • 
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DESIGN AND WRITE GAMES 

FOR YOUR DRAGON! 


PROGRAMMING THE DRAGON 
FOR GAMES AND GRAPHICS 
Geoff Phillips 
This book explains lhe techniques ol writing games for lhe Dragon computer Using only BASIC, it contains 
a chapter on useful hints and tips lor Dragon users - lrom editing and tempotal)' line deletion to machine 
code programming . 
• 	 The book describes an Adventure Game In detail, and builds up a comple1e working program. 
• 	 There Is an 'arcade' type of game - Star Battle - that is written in BASIC yel still moves last enough to 

give a good game. 
• 	 Details a typical 'real ' application. 1n this case a stock control program deahng with the contents of a 

lreezer_ 
ISBN 0 07 064703 7 £5.95 

DRAGON GAMES AND GRAPHICS 
Geoff Phillips 
This tape contains six programs 1or lhe Dragon 32. The programs are those developed in lhe above book. 
They are all written in BASIC, and can be examined and modilied by lhe user II required . 
• 	 Six programs: BREAKOUT (with a difference) 

CLOCK (with hands) 
FREEZER (stock control) 
ADVENTURE 
CARD CHALLENGE (guess against the computer) 
STARBAITLE

* All LISTable and in BASIC 
ISBN007 0847150 £7.95 

This book and the accompanying sollware are available al all good booksellers. bul in case of diHiculty you 
may order lhem by just ticiong lhe ap,:>ropriate boxles) . Then lill in your name and address and send this 
advert (or a copy of it) with your cheque or postal order to : 

St& I 11gst1ms 

Q!A@>Wljf 


All new superb MACHINE CODE game 
incorporating fantastic HI-RES 

COLOUR GRAPHICS AND SOUND 

Rush up and down the ladders testing every 
key to find the combination order to the castle 
lock. But TAKE CARE. If you loiter you may 
be destroyed by barrels of oil or even 
poisoned arrows. Once inside, crack the 
dungeon lock before the candle burns the 
rope that holds the sword above the maiden. 
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Dealer enquiries welcome 

£6.50 

Fully inclusive 

Make cheque/POs payable to 
M &D Systems, 39 Sheridan Road 


Frimley, Surrey GU16 5DU 


Features include: two different 
levels of play. Score and High 
Score presentation. Limited life 
line supply. Ever-increasing de­
gree of difficulty. Full instructions. 
Extra graphics pages and three 

lives. No joysticks required. 



Hunt those 

bugs and 

kill theml 


Michael Whetstone leads the search for the Dragon 's bugs 
WHEN A BASIC program· functions con­
lrary to expectation, either by producing an 
error code or by resulting in the " wrong" 
answer, it should not generally prove too 
difficult to trace the bug and to edit the 
program accordingly. The Dragon is well 
equipped to handle s~ch operations. If, 
how~v~r, only sp~c1al input values cause 
the d1ff1culty, and 1f careful checking of the 
program fails to reveal any obvious error, 
debugging can turn out to be an exasper­
ating task. 

As an example, Program A is a 
seemingly logical program, which never­
theless fails on rare (but predictable) occa­
sions. The program is intended to factorise 
positive integers, or to determine that they 
are prime. The method used is to divide by 
2 (line 60) and then by every odd number 
from 3 up to and, where applicable, includ­
ing the square root of the highest odd 
factor (lines 70-100). The test applied for 
exact divisibility, as employed in lines 60 
and 80, is to compare the quotient with its 
integer part, equality signifying a whole 
number. 

As a modification to Program A lines 70 
and 80 may be replaced by: 
65 w= 3 
70 FOR J = WTO SOR(N) STEP 2 
80 IF N/J = INT(N/J) THEN W = J : 

PRINT J;: N = NJJ: J = 2 j 16: NEXT 
J: GOT070 

This modification greatly increases the 
program speed for higher numbers, except 
where these are petfect squares or 
primes, but as the principles relevant to the 
discussion are little affected, the simpler 
version of the program will be mainly 
discussed here. 

This program will successfully factorise 
651 as 3 7 31, or evaluate 52579 as being 
a prime number. If the method were to be 
followed using calculation by hand; it 
would prove effective for every positive 
integer above 1 . 

Despite this , there happen to be six 
numbers within the range 2-1000 which 
are factorised incorrectly. They are 289, 
361 , 578, 722, 841 and 961 (if the modified 
program is used, 867 must also be in­

. eluded in the list). Among the six, the odd 
numbers are the squares of 17, 19, 29 and 
31 respectively, which the program wrong­
ly concludes to be prime in each case. The 

even numbers are factorised incompletely 
as 2 289 and as 2 361 , and so belong in 
the same category. Other squares provide 
no difficulty: 9. 25, 49, 121, 169 and 529 
are all correctly factorised by the program. 
The rarity of this error, where less than 1 
per cent of input values in the stated range 
are affected, could obviously result in such 
a program never being recognised as 
flawed. 

Test program 
One means of investigating why certain 

values fai l is to run I.he test program, 
Program B. This asks the computer direct­
ly whether it regards the result of applying 
its SOR function to the squares of the 
primes from 3 to 31 to be greater than. less 
than or equal to the true square root Only 
3 and 11 generate the anticipated read­
out, eg, SQR(11 •11) = 11 . 

Of the other eight primes, 5, 7, 13 and 
23 give SQR(13•13) > 13, while 17, 19, 
29 and 31 (the very values associated with 
failure of the program in Program A) 
produce SQR(17•17) < 17. 

From this, the next move must be to find 
~ut what SQR(289) does equal, if not 17. 
The following results may be obtained (no 
program is required) . 

10 REM FACTORIZE A POSlTlVE 
20 PRINT"Nl.Jt18£R TO BE"1lMPUT" 
30 tF N<2 OR N >42949b729~ THEN 
40 IF N<>l NTCN> THEN PRINT 
~O IF N>:S THEN P-N ELBE P-1 
60 IF N/2zINT<Nl2> THEN N•N/21 
70 FOR J•3 TO SQR(N) STEP 2 
BO IF N/J•INT<NIJ) THEN N-N/Ja 
90 IF N2 1 THEN PRINT1GOT0110 
100 NEXT JiPRINT N 
110 IF N•P THEN PRINT"PRil'E" 

PAINT SQR(289) gives 17 
PRINT 17-SQR(289) gives 

7.4505806E - 09 
To anyone who is unfamiliar with the 

nature of the latter result. it may seem odd 
that an approximation which is ostensibly 
wrong in Its first decimal place should be 
worked out to a further 7 decimal places. 
but this will become clearer shortly. For the 
moment, it is sufficient to see that the 
result of PRINT SQR(289), while given in a 
print-out as 17 ( = 17.0000000), is never­
theless not identical to 17 and that the 
Dragon uses the result itself in making 
comparisons, and not the print-out version 
of that result. 

Looking again at the operation of Prog­
ram A, the position and mode of action of 
the bug become obvious. The FOR· 
...TO...STEP command in line 70 tests 
each PoSSible divisor for N from 3 up to the 
square root of N, as determined by the 
SOR function. For N = 289, SQR(289) < 
17 (as judged by the computer) and so the 
highest divisor tested is 15, not 17. As 289 
is not divisible by any number in the range 
2 t~ 1 5, ii is given as prime. 

Perhaps the simplest way in which to 
debug the program is to change line 70 as 
follows: 70 FOR J = 3 TO SQA(N)+1 
STEP 2. Program A now tests 289 for 
division by 17 and successfully factorises it 
as 17 17. In the same way, all the other 
values which previously failed are correctly 
dealt with after this modification. 

The only programming disadvantage 
that the change incurs is that for some 
numbers it will require one more test of 
divisibility than is absolutely necessary. 
For instance, 283 will be tested for divisibil­
ity by 17 using the modified form of line 70, 
whereas it is clear that the test is super­
fluous because 17 exceeds the square 
root of 283. A more complex modification 
can be made to reduce the likelihood of 
extra tests being performed. For instance, 
70 FOR J = 3 TO SQA(N +(LOG(N)) 
STEP 2. This is largely a question of style. 
It is Important, however, to avoid any 
correction which is effective over only part 
of the input range. An obvious example is: 
70 FOR J = 3 TO SQA(N+) STEP 2 ... 

JNTEBEA, N 
FACTORIZED"•N , 

PRINT"DUT DF RMIE,~T·am1'020 
•1NTEBIERS DNL.Y,REPEAT"180TD20 

. 	 PRINT 21t8DT060 

PRINT .JI 18DT080 

Program A: seemingry logical but still occasionaJJy fails 

10 CLS1PRINT" PR08AN9£ TO ct£Ck RESULT OF llGR FUNCTION" 
20 DATA 3,S,7,11,13,17,19,23,~, 31 
30 PRINT1FOR J•l TO 10 
40 READ QaN-BQR<U•Q> 
~PRINT" SQR<"U1J"•"lli11"> 
60 IF Q<11 THEN PRINT" "I 

"I 

70 
80 

IF N<Q 
IF N-Q 

THEN PRINT"("I 
THEN PRIHT••"I 

90 IF N:>Q THEN PRINT">" I 
100 PRINTQ1NEXT J . 

Program B: test program to see why some values fail 
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~f,V' CAVE FIGHTER 7'<1~..t: 
Bring Casino qual ity gambl ing into your li ving room ~G 

NEW BACCARAT 7'.-t/.,k/. 
At last a superb 100% machine code Scramble type /Ne 

with BACCARAT, the game played by the rich and arcade game, complete with fast scrolling, high res-
famous . See if you can break the bank at Monte Carlo! olut ion colour graph ics and sound. 

Features include : e Probably the best playi ng card gr11phics yet seen on any 
home computer • " In program " sp eech 

• "In program," speech • On screen scoring & fuel sratus 
• 7. 2 or 3 p layer options • Bombs, Laser Cannon, Force Walls , Fuel Dumps, Rockets, e Instructions & presentation cassatte c11se Bonus Ships and m iles of caves 

• Instructions & presentation cassette case 
• ReQui res one joystickDRAG RUNNER 

HOW FAR CAN YOU RUN? DRONE 

Frogger type game w ith a d i fference . Help our hero 


A graphic 3D simulat ion game, taking place inside 
Super Sleuth Sidney make as many safe journeys 

your Dragon . EquippP.d wi th your MK Type Oatatank
across the conveyors as he can , using his Smith & 

you must search out and destroy the evil Rom Guardian . 
Wesson M Kl 2 to shoot the pat ro ll ing Laser Droids. 

At your d isposa l are Logic Cannons, Pulse Laser,e 100% m11chine code sonics wi th " /tt program " speech & 
Prox im ity Detectors, Th rusters, Brakes and on-screen unbelievable sound effects (you won 't have heard a 


more roalistic gun shot) 
 Sighting System . 
• Fant11stically detailed high ·res colour graphics e T.R.O.F.F. your "recorded" Tra ining Officer 
• On screen scori ng to a possible (but ttot 11 /ce/y!J 1.000.000 • Trai ning mode 
• Increasing d i fficulty level • Confi dential Datatank Operati ons Manual 
• Instructi ons & presentation cassette case • Keyboard overlay 
e ReQui res one j oystick • Presenration cassette case 

DRAGON 32 DEALERS - DON'T BE LEFT OUT - CONTACT US NOW! 

~!l@, '~~JOU?~, . . . . . . . . . PSL_IVIARKETING 

~ ~\l!r~<:~f1,J "-._/ ~ ;> 1 1\~tlUH'r HOA[) LUTON Br os l ll l /f'l 

Please supply me w ith the fol lowi ng Dragon 32 games : 

DCAVE FIGHTER } Please ma e 
0 DRAGRUNNER £8 .75 each cheques payab e 
OBACCARAT inc. PIP+VAT to PSL 
O DRONE Markebno 

To·l• ·p h '""' l UlON 10582) 5')1 4q3 

Orders should be sent to : Name •• . . . . . ... . . . • ..• • . . . .•. . .•.. ... .. 
PSL Marketing 
Freepost Address . . . ... . . . . .. . .. ... . . . .. . . . _.... . . 

Luton LU3 2BR 
(No stamp H1qul1ed) 

advanced 
sound&graphics 
for the Dragon computer 

including machinecodesubroutines 

New Dragon boQk 

from Sunshine 


Advanc«J Sound & Graphics for the Dragon computer 
by Keith and Steven Brain £5.95 


Advanced Sound & Graphics u$Els a carefully structured approach to 

show you how to develop routines In your own Dragon programs. 

All the major aspects of the sound and graphics capabilities are covered 

In detail and are fully illustrated. The book takes you from first principles 

through to bar charts, maps, 3-D projections, movement, animaUon, 

direct drawing. screen saving and printing and many other features. 

Complex sound eHects are eKamined in detail including keyboard sound 

synthesis, the graphic display of music and the integration of sound and 

graphics. 

In addition to dealing with the operation and applications or the BASIC 

commands the book explains the internal organisation of the sound and 

graphics facilities. It also shows you how to use machine code routines 

to Improve your programs. 

Keith and Steven Brain have already published the best selling book 

Dragon 32 Games Masrer. 

·············----­Sunshine 
Please send me ..... ..... ..... ......... copies of AdvancedSound & Graphics at I 
£5.95 each. I• I 
I enclose a cheque/postal order for r _. . ... . . I payable to Sunshine, 12-13 l.Jttle Newpon Street, London WC2R 3LO. I 

I Name ...... ·········- ... ... ··· ··· -·· ··· ·· ······· ······· ....... .. .... .... ....... ... ..... ..... ..... ,. .... .... . I

I _Address .... ... .. I 
I I 

Signed ... ..... ... .... ......... . ··· ·····-······· ··· ·· ··· ··· ....... .......... .. .. .. .. ..... .. ... ..... ... .... ... I
I Of ring O1-734 3454 to order by AccessiMastercard 

We can normalty ooliver in four to five days 
Sunshine - ptibllshers of Dragon User. Popular Computing Weekly, 

I books and sohware I 
I I .... 
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• which factorlses 289, 361 , etc, 
and which does not test 283 for divisibility 
by 17, but which fails where large perfect 
squares are to be factorised - for exam­
ple, 996475489. which is 31567 squared, 
the latter being prime. The run time of 
Program A for so high a perfect square is 
over five minutes, but the result can be 
predicted by the following method, analo­
gous to Program B, but performed without 
a program: 
LET N = 996475489 

' ?SQR(N) - 31567 gives - 7.62939453E 
-06 
?SQR(N + 1) - 31567 gives ­

. 7.62939453E - 06 
?SQR(N) + 1 - 31567 gives .999992371 
?SQAN(N + LOG(N)) - 31567 gives 
3.2043457E - 04 

Those functions giving negative 
answers when the true square root, 31567, 
is subtracted will' inevitably faii for reasons 
explained above. It is clear that SQR(N+ 1) 
.is as fallible as the original SQR(N) for high 
values of N. 

Practical method 
The location and removal of the bug in 

Program A has followed an essentially 
practical method, suited to the specific 
program, and dependent upon the recog­
1nition that certain input values- quite rare 
values at that - gave anomalous results. 
This last point undenlines the need for 
recognising the likely presence of the bug 
at the program writing stage, and this will 
prove easier if the underlying cause is 
identified . The minute difference between, 
for example, 17 and SQR(289) indicates 
that the difficulty lies in some sort of 
rounding or end error. 

Program C seeks an answer to the 
question, " How does the Dragon respond 
when dealing with more than nine places 
of demical?" The fact that all print-outs 
show a maximum of nine places, for 
example, 123456789 or 66.6666667 or 
9.87654321 E-23, etc, might lead one to 
believe that 999999999 is the largest 
integer that can be operated on without 
first rounding the number. Program C 
shows that this is not the case, and that 
4294967295 in faci is the number which 
holds that claim. This integer is the sum of 
all the powers of 2 from o to 31 , and may 
be written as 2 j 32 -1. Above 
4294967296, the minimum difference be· 
tween two numbers that can be expressed 

10 REpt PROaRAl9IE TO TEST THE 
20 DATA 2147483,648,4294967,296, 
30 FOR J•O TO 3 
40 CLS1READ x• 
:50 READ Y•1Y~leHT•(Y•,3> 
60 PRINT94,"2 ~·.31+Jt• •"IX•+Y• 
70 ~lNT•6b,"X•"1PRINT•1s."X-"J 
BO FOR K-0 TO IQ 
90 Z•VALCY•>+K1Z••RlBHT•<STR•<Zl,3l 
too PRINT x•+z•.VALCX•+Zt>-YAL<X 
110 IF J•3 THEN END 
120 PRINT"PRE88 C TO CQffTINUE~ 
130 ~·INKEY•1IF u.-•c" TJ-EN 
.140 GOTWJO 

DRAGON'S END-POINT ACCURACY" 
8589934,592,17179869,184 

x•+Y• 

t+V•>•NEXT K 

NEXT J 

Program C; investigates response to more than nine places of decimal 

is O or a multiple of 2. Program C shows 
that above 8589934591 ( =2 t 33- 1 ), mul­
tiples of 2 2 are involved, while above 
17179869183 (=2 j 34-1) differences are 
given as o or multiples of 2 j 3. It is 
immediately seen that the limitation in­
volved is directly based on binary: there 
can be no rounding of, say, a 10-diglt 
decimal integ.er to 9 digits before its 
translation into binary code, or the integer 
limit would be a power of 10, not of 2. 

This 32-column limit to exact integral 
operations is seen to exist whatever the 
magnitude of the numbers involved. From 
2 0 to 2i32 - 1 the smallest difference 
measurable is 2 0. From 2 j 1 to 
2 j 33- 1, the smallest difference becom­
es 2 j 1, and so on. But what happens 
once the calculation crosses the decimal 
point? 

This leads back to the earl ier 
f i nding that ?17-SQR(289) = 
7.4505806E- 09. As the results found in 
Program C were powers of 2, could this 
also be a power of 2, this time a negative 
power? 

?LOG(7.4505806E- 09)/LOG(2) = - 27 
Therefore, 7.4505806E- 09 is 2 j - 27. 

This test does not always work to such 
obvious effect because sums of more than 
a single power of 2 may be generated as 
an end error, in which <:ase a non-integer 
results from the test LOG(N)fl0G(2). 
Program D, discussed below, analyses 
end errors while taking this possibility into 
account. 

The Dragon, of course, uses the binary 
system in making calculations. The value 
stored within a variable remains in its 
binary form until converted into decimal 
notatlon by a PRINT statement or by the 
STR$ function. The binary value will be an 
approxima~ion under circumstances where 

too many binary digits are required to give 
an exact answer: for instance, 117 in binary 
works out as 2 - 3 + 2 -6 + 2 - 9 
. . . that is, an infinite series which the 
Dragon calculates as far as 2 j -33. The 
other terms, starting at 2 - 36, are inevit· 
ably ignored because of the impossibility 
of representing a recurrent binary fraction 
by a finite number of digits. The result 
?17 - SQR(289) = 2 - 27 may be 
rationalised by noting that 17 can be 
exactly converted into binary, namely 
10001 , while the operation SQR(289) must 
therefore have resulted in the binary form 
10000.1111 1 1 1 111 1111111111 1111111 
(32 columns of binary) such that 10001 
minus this figure gives 2 - 27 as seen. 

Confirmation 
A practical means in which to confirm 

these deductions is to take Program D, 
delete all the lines up to 90 (DEL- 90), and 
to modify and extend the binary analysing 
loop as follows: 
Change 100 R = 32: FOR J = 4 TO -128 
STEP - 1 
Change 130 Q = Q - R: PRINT " 2 j " :J, 

Then add a new line 90 which puts into 
memory a the value or lunciion value 
which is to be analysed. For example: 
90 Q = SQR(289) or 90 Q = 17 

line 90 Is changed by editing as re­
quired. Differences may be assessed 
directly; 90 Q = 17 - SQR(289). No I 

PRINT or STR$ function intervenes to 
complicate the issue. 

It has been seen that the binary equiva­
lent of 17 and that of SQR(289) are each 
converted by the PR1INT or STA$ com­
mand into the same decimal number, 17. It 
is no surprise that this is possible - 32 
binary digits cover 2 j 32 combinations "" 

10 CL.Sa PR I NT•:S, '' PRoaRAl'IME TO CALCUl.ATa 
ANALYSE THE ROUNDI N8 ERROR" 
20 PRINTI INPUT"'N.,' N 
30 IF N<l THEN CLSaPRINT..N<l,Rll!l~lT"i••l'l'ft 
40 PRINT 11 1/.,INJ"•"ll/N 
SO PRINTe224,"RESULT STORED IN 
60 0-1/N-VAL<STR9 C1/N)) 
70 PRINTe303,Q1P•-LEFT•<&TR9CQ),t) 
80 IF D-0 T.HEN END 
90 PRINT11 ANALVSIS OF ROUNDJNB l:Nat 
100 R-hFOR .J•1 TO 128 
110 R-R/2
120 IF Q(R THEN NEXT JaEND 
130 QmQ-R1PRINT P•J•(t/2)A•1-.J, 
140 IF QaO THEN END ELSE NEXT ~ 

Program D: analyses end errors taking into account that they may just be the sums ofmore than a single power of2 
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..- (including O); nine digits of decimal 
cover just t E9, such that an average about 
4.3 binary numbers will be converted to the 
same decimal equivalent. The reverse 
process. as governed by INPUT or VAL, is 
less ambiguous: a single 32-digit binary 
number will be generated from any 9-digit 
decimal input This is no guarantee that no 
approximation wi ll be involved. The mathe­
matical nature of 'base 2 to base 1 O 
interconversion is such that only (+ or - ) 
powers of 2 and sums of these remain free 
from approximations. On the Dragon, this 
exact conversion will cover all decimal 
integers up to 2 t 32 - t . Most decimal 
fractions must, on the other hand, be 
approximated as described for 117. That a 
very real difference exists between an 
integer such as 4, and a decimal fraction 
such as .4 , is clearly shown by the follow· 
ing: 
PRINT (1 + 2 + 4) - (1 + 4 + 2) gives 0 
PRINT (.1 .2 + .4) - (.1 + .4 + .2) gives 
2.32830644E - 10 

Step-by-step analysis of the second 
sum may be per1ormed by means of the 
binary analyser, derived from Program D 
in the previous paragraph. 

It should now be clear that a difference 
may exist between a variable, N, and the 
value that would be obtained by fi rst 
converting to decimal (by PRINT or STR$) 
and then back to binary (by INPUT or 
VAL). One reason that this difference is 
important, is that it may be disguised by 
there being a single decimal version for 
both values, such that the tracing of bugs 
is hindered by the lack of visible signs. 

Program D is designed to estimate such 
differences directly by means of the double 
function VAL(STR$()) , and to analyse this 
in terms of one or more powers of 2 - 1 , 
or 1/2. Simple modification of the program 
wi ll supply data for functions other than /, 
which is the function used for demonstra­
tion purposes in the program in its present 
form. Used in conjunction with the binary 
analyser derived from it, Program D is a 
powerful tool for seeing through the eyes 
of the Dragon. 

Precautions 
Where, then, should one take precau­

tions to avoid the unwanted effects of end 
errors during programming? One place is 
in the FOR .. . TO ... STEP command, 
even where no special functions such as 
SOR are involved. For example: 
10 FOR J = 0 TO 1 STEP .1 
20 PRINT J : NEXT 

The value l is never printed. After the 
program has been run, the true binary 
value of J may be checked , allowance 
being made for . t having been added on 
exiting the FOR. ..NEXT loop. ?J- 1 gives 
4.65661287E - 10 (= 2 i - 31 ). 

Correction is straightforward once the 
problem is seen ; 10 FOR J = O TO 1.01 
STEP .1 

Integral values used in the STEP func­
tion cause no problems, except in the 
unl ikely event that J should exceed 
2 j32 - 1. 

Usually only comparison statements are 
affected critical ly by end errors : 

IF ...THEN .. .ELSE , ON . .. GOTO/ 
GOSUB, and FOR. ..TO...STEP should 
only be used with special functions such 
as SOR where safeguards have been 
taken. The numerical functions INT.FIX 
and SGN can be badly affected, as can a 
number of commands which contain an 
implicit INT function , eg, SET, RESET and 
several high resolution commands such as 
PSET, CIRCLE etc. Al l may be similarly 
corrected . 

Where correction is not so simple, the 
design of the program may be modified. 

Program D needs greater accuracy than 
is provided by the power function, , and 
so a FOR...NEXT loop with repeated 
division by 2 is used in its place. Likewise, 
there are numerous ways in which string 
functions can be used to provide greater 
accuracy, or to calculate results to a 
greater number of decimal places than is 
normally possible. To a very minor extent, 
Program C reflects this in its storage and 
combination of 10- or 11-digit decimal 
numbers using strings. so that the subse­
quent conversion to binary by VAL can be 
investigated. 

Finally, it should be stressed that num­
ber crunching on the Dragon can be highly 
successful as long as one never forgets 
that the computer is dealing with a series 
of approximations dictated by the digital 
limitations of its processor . These approx­
imations are so close that they make no 
more than the most marginal difference to 
most computations, but they can prove 
crucial when making comparisons or using 
INT- type· functions . • 

FAMILY SOFTWARE 

FOR THE DRAGON 

TREASURE CHEST SERIES .•.SO FT WARE 

£3.95 each 

QUIZ PACK. 500 word vocabulary *** EMPIRE *** £6.95COMPENDIUM 
word quiz and crossword puzzle • Defeat the evil Dragon Empire SERIES . • . £6.95 ea.ch 
generator. before it conquers the world. FAMILY PROGRAMS 
INFANT PACK. Pre-school educa­ e Exciting game of strategy for all 8 games/education/utility pro­
tion. Learn the alphabet and simple ages (no joystick needed). grams. Suitable for all ages. counting. In full colour with 100% FUN AND GAMES • 7 world maps, on-screen scor­high-resolution. 

10 games for all ages. Ideal for ing, partial screen scrolling. JUNIOR PACK. Learn the maths parties. • 100% high-resolution in full col­tables and word recognition the tun 
LIVE AND LEARN our w.ith effective sound effects. 
6 educational programs for the old­

wayr 
• 8 levels of difficulty. 

er child and adult. What they said 
•With comprehensive instruc­

"'Good value" 10\lil Pack) - Weekly Home 
Ccmputing. tions. 

***PUZZLER*** (New) 
"Good value tor money . . . protessionally pre­

Jigsaw puzzles were never like this! PROGRAMS REQUIRED! 

4 puzzles, 2 levels and 4 degrees of 


senled tapes" - Which ? Micro and S<iffwa.m 
Review. - are you up to our standard? 
" Well lhought--oul programs, made better by pro­d ifficulty. Suitable for the older child - phone Steve on 01-514 4871 for 

and adult. £6.95 
fessional pr8S8nlallon and full use of Dragon 
facilities" - PoJNlar Computing W86111y (Fun & a chat, or send cassettes to 
Games). address below. ''Excellent tor children's parties" - Your Compu~

CITY DEFENCE ••• £5.75 (Fun & Games). 
See ua on Stand 253 at the''Excellenl value for money" - Dragons T9flth. 

" Good value package" - Softwords (Family Pro· 
Exciting missile command arcade Personal Computer World Show
game for single player with joystick. Barblcen, Sept 28-0ct 2grams). 

AVAILABLE AT BOOTS, WEBSTERS 
AND ALL GOOD SOFTWARE 
OUTLETS OR BY MAIL ORDER. 
SEND CHEQUE/PO TO IG1 2UQ 
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A QUALITY LIGHT PEN 
SUPERIOR PERFORMANCE 
* Absolulely insensitive to ambient lighting. 
* Responds 10 different colours and screen intensities without 

any adjustment of TV or momlor . 
* Red LED readout showing that data is avairable. 

* Swilch for program control (allows pen to approach 
the screen without erroneous data captu re) 

SUPERIOR 
PROGRAMS 
* Good Documentation
* Tape storage of your work * User roulines provided on tape 

and prinlout 
* 'Freehand' drawing program 
* 'Library menu ' drawing program (define your own library of 

shapes) 
* ~ample programs illustrating uses of the pen and its features 

£25 
inclusive of P&P etc. 

Please state Dragon, BBC or Vlc20 when ordering. Send 
cheque or P.O. to : Dept DU1, Datapen Mlcrotei:hnology Ltd., 
Klngsclere Road, Overton, Hants. 

Please enclose SAE ;1 requesting technical literature. 
We welcome enquiries from dealers willing lo demonstrate our 

product. 

Datapen Microtechnology Limited 

SOFTWARE LTD 
FOR THE 

DlllO• II-DUO.CO.CO 

WOBMTUBB 


FROM ZETA 
1 10 4 players - 9 speed sk1ll levels - Joystick Control - Pause 

Control - Arcade slyle action and sound. 

Ml5SIOlf·EMPIRE 
A STRATEGIC SPACE WAR GAME 

Requires not only 3.2K of Compuler Power but XXXXK of Brain 
Power 10 conquer your corner of the Galaxy. Each game lakes 

two lo five hours and is d1fferenl each time. 

GALACTIC TAJPAlf 
Agame of free enterprise space lradmg . You ply your goods from 
planel to planet. against all odds you are determined lo make a 
plOfit. Play lakes five minutes to five hours depending on how 

good you are. 

Md pt?iifiii 

£8 each (inc. VAT) 

ALL ORDERS DISPATCHED 1ST CLASS WITHIN 24 HOURS 

TRADE ENOUIRIES WELCOME 


HORNET SOFTWARE LTD, DEPT D 
10 BUCKINGHAM'S WAY, SHARNFORD 
LEICS, LE10 3PX. TEL: 0455 272037 

Sulis 
Software 

An exciting new range 
of educational programs 

Getting down to learning a tricky subject can 
become a good deal easier when there's an 
element of fun involved. And that is just what 
Sulis have introduced into their outstanding 
range of quality educational software. 

With games like BESIEGED the player learns 
to master the quirks of English spelling; TENSE 
FRENCH helps tackle French verbs whilst TIME 
TRAVELLER journeys into the past to get some 
historicaldacts right. 

Available for use on some of the most 
popular micros, including the Dragon, each title 
is attractively packaged {and priced I) and can be 
obtained from all good bookshops and computer 
stores. 
· For your free copy of the Sulis catalogue just 
return the coupon below. 

To : John Wilson. John Wiley 8c Sons Ltd .. I
• ----------­FREEPOST. Baff;ns Lane. CHICHESTER ,I West Sussex P019 1YP l o s tamp required) I 

Please send me rhe complete Suits cata logue

I NAME . .. ... . . . .. . . . . . ..... .. ... . . .... ...... . . . I 

I ADDRESS . .... . . .. . ...... .. .... ...... .. .. ... 1 

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


I : :::: :: : : :: ::: ::::: : ::: :: : ::: · :::::::::::.·::·· ~~ I 
------~----
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•••••••••••••••••••••••••••••••••• 

The RAINBOW is the biggest and 
best magazine available tor theTRS­
aoe Color, TDP-100, MC-10 and 
Oragon-32 Computers. 

And no wonder! It's over 300 pages 
thick each month .. . pages brimml1ng 
with programs. product reviews, 
tutorials, columns. hints and tips 
about your computer. Yes. it is consi­
dered "the" Color Computer maga­
zine to buy. 

Don't delay. For only $22, you can 
get the Rainbow every month of the 
year. Then your Coco will be Kong of 
the Hill too! 
U.K. Subscription A.tea 
U.S. $57 surface rate 
U.S. $85 air rate 

the Ra inbow 9529 U S. Hoghway 42 

5021228-4492 PO. 80Jc 2'09 


Prospect . Ky 40059 

YES• Sogn mo up tor a year (12 os,,;ui.s) of the RAINBOW. 

Name 

Address 

City _ State Zop 


Payment Enclosed 

Cnarge lllSA MasunCard American Express 

My Account# Interbank# (MC only) 

Sognature Card Expiratt0n Date __ 


GARLAl\D CONIPUTINB 
35 DEAN HILL, PLYMOUTH PL9 9AF 
TELEPHONE: 0752 41287 

EDUCATIONAL SOFTWARE 

FOR THE DRAGON 


LEARNING MATHS A series of programs for ages 9-12. 
Each package contains 3-4 programs, many with anima­
tions and entertaining games, to help learn the principles 
of maths. Used in schools throughout the country (each 
package £7.00) 

Angles 
Directed Numbers 
Fractions 
Co-ordinates and Lines 
Symmetry 
Motion Geometry 

PHYSICS A set of programs for use in schools and at 
home - animations and simulations to help learn about 
important topics in secondary school physics. 

Ohm's Law (£9.00) 
Principles of the DC Motor (£9.00) 
Circuits - switches (£11 .00) 
Circuits - diodes (£11 .00) 

PATTERNS A unique program enabling you to create 
repeat patterns for use in decoration or for the design ol 
knitting stitches (£.5.95) 

Prices include VAT and P&P. Available by mail order, or 
from selected computer shops and educational suppliers. 
Please send for full details. 

the educational specialists 




Place your 

Dragon 


in charge 

Dennis Riley shows how to put a standard cassette 

recorder under the control ofyour Dragon 32 
THIS ARTICLE AND the subsequent 
changes in my cassette recorder, were 
prompted by the purchase of David Law­
rence's excellent book, The Working 
Drsgon32. 

This book revealed to me the magic and 
endless possibilities of the 'DATA FILES', 
up until now little used and, unfortunately,, 
ill-defined in the manual. 

However, I was still at a loss. For while 
awatting delivery of my Dragon, I had 
bought a cassette recorder without the 
remote control facility . Why didn't the 
advertising leaflet tell me that remote 
control was necessary? 

Naturally I had tried some data filing, but 
even with Pre-recorded material I was 
rewarded with the ominous IE/ERROR 
mess&ge. 

What to do? I was fully aware that the 
need for filing systems would eventually 
become pressing and that I was missing 
out on what is one of the Dragon's most 

power1ul features. 
Having checked the price of the neces­

sary cassette recorder and finding it out of 
my range, necessity became the mother of 
invention. 

I found that all that was required was a 
little soldering, an inline jack plug and 
socket (these can be purchased for a little 
over 50p), a couple of lengths of wire and a 
little time. 

Not recommended 
Before I go into details, I would point out 

that this conversion is not recommended 
for new rack systems. 

I remembered from my days as an audio 
and TV engineer that the first cassette 
recorders with remote control had a switch 
on the microphone which turned the 
machine on or oH during record or play­
back. In fact, all this switch drd was to 
break the HT line to the motor, thus 
stopping the machine. 

Surmising that the " clicks and clacks" 
from inside the computer were just the 
opening and closing of a switch, I pro­
ceeded to do the following : 

1. Remove the back from the cassette 
recorder (usually there are four screws, 
one normally in the battery compartment). 
If you haven't been inside a cassette 
recorder before, be careful when separat­
ing the two halves of the machine as there 
are quite a few wires floating about. 

2. Locate the motor, a round thing with 
a small pulley on it and two wires leading 
to it. 

3. Trace the two wires, one of which 
should go to a point on the printed circuit 
board. This is the one we want, mainly 
because it is more convenient than the 
other (Figure 1 ). 

4. Desolder this wire from the pcb, 
taking care not to burn any of the other 
wires . In its place solder one of the wires. 

5. Solder the other length of wire to th:e 
lead you removed from the pcb. It is 
advisable to wrap a little insulating tape 
around this joint (Fig II) . 

6. The cassette recorder can now be put 
back together, although it may be neces· 
sary to file a little slot on the casing to allow 
the wires out. I put mine just above the 
mike and earphone sockets (Fig Ill). 

7. All you need to do now is connect the 
two lengths of wire into the jack socket (I 
needed to change the plug-on cassette 
lead supplied with my Dragon) and then 
the jack plug can be inserted - and the 
Dragon is in control (Fig IV) . 

If you do this conversion, remember to 
disconnect the cassette recorder from the 
mains as the motor works off only 6 volts. 
The mains work off 250 volts. 

Now that you have it taped, so to speak, 
try CLOADing or CSAVEing, a program. 
Connect your cassette recorder back up to 
the mains, pop in a cassette tape, press 
play or play/record, type in CLOAD" PAO· 
GRAM" or CSAVE"PROGRAM" then 
press ENTER. .,.. 

Motor 

Negatiw... 

, • 6.v. lfl' Lead 

Ne~t.ive 
+ 

6v Rl' Lee.d 

t 
SQldered Joint Protected by inaulating 
Ta 

~~::::::;:::::::=====~~~~-+~·Resolder 
Here 

The two lengths of wire, one soldered 
to th origim1 point on the pcb, the 
other oormected to the existing 6". 
Hr Lead. Both lengths of wire now 
lead to the out aide of 1..he Recorder 
Casing. 

Figure I: the wire to the printed circuit board is the most convenient Figure II: the two wires in position, /:1oth leading outside the recorder 
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Somewhere on the edge of 
the galaxy lies a planet 
threatened with invasion by 
alien craft , you are the sole 
defender of the human 
population as you sweep 
the skies with your sensors 
to locate and destroy be­
fore they carry off your 
charges to who knows 
what fate, as they mutate 
and swarm over the 
planet's surface. 

r----------------, 

-~ send me ...... .. copies of: Protector D at £8.00, I
I Please 

I 
Pacdroids D at £8.00, Oust Covers D at £3.95. Includes VAT I 
and p&p.

I I enclose a cheque/Postal Order tor !::. ......... payat)le to I 
Algray, Ahed House. Sandbeds Trading Estate. Dewsbury I

I Road , Osselt. West Yorkshire WFS 9ND.
I Name .... .... ...... ..... ........... ..... .... ...... ....... ...... ...... .... ........... ....... I 

I Address........... ...... .. ... ... .... .......................... ..... ..... .... ...... ... ...... I 

I ........... .......... ..................................... .. ......... ..................... ....... I 

Lo~n~9~~~ ~o~r~ ~e,!!. ____ _!t°_ J 

~LQA~~~llll________
UI 
SPECIAL OFFER!! 


only to purchasers of PROTECTOR 

PACDROIDS (Programmers Guild) 
£8.00! 


You cannot buy this separately, but only 
with an order for PROTECTOR. Limited 
numbers available. First come, first 
served! 

(If you do not like Protector for any reason and if you 
return it to us within 10 days of receipt, we will refund 
the purchase price. This is a special introductory offer 
only.) 

Dust covers for the Dragon with attractive 
Dragon symbol £3.95 

Dealer enquiries welcome. Enclose SAE to be ;ncluded 
on A/gray mailing list. 

SOFTWARE for the DRAGON 
SNAKEBITE (by D8Vld Elllcl(1). A ClOIOu'f\JI "'"""' and 
\l'W"91U!~rd0<"'" led- vour~!l'"""looge<i>r 
ea11ng numbeirs, 90 watch out tor obslilde9 ~ Sf\arp lum s 
while r1\81'\0tJVertnig it, or• '111111 die'' $eYen s.:;roans of lf"ICfN&Jng­
d1t'bcuhy Can yOtJ reach O'lt' MYtlfltr'I seteen' W• haven'! yer.t 
C..-'-t7.IK 

SKETCH-A·PUZZLE (byo.vkl E.llCllJ. YOU<oomput9' ...,en 
pad ona1>11ng you to dnrw and 'por!f l ­ ·colOu< """"'.. AH() 
thet'• 'sa twtsl' TiJm vourpaUfe 1neoa &ild•ngbb:* puule 
Shu'ne the bloeb. then 11se yovr :diill 10 1e-arra.nge them 1n10 
1n. COfTect pos.¢10nJ.. NOT EASY" Save 'r'QUr Ptt«Ure:s on tape 
fot """"" use 5 p!Ctu<'ltl u'l(:I"""" ....., ""'pogram..,.. ""' !tis 
atMUC Houfl of crea1ive run1 
~...£7.15 

CAT "N" MOUSE AHO SPACE MAU (ly DoYIO El~. 
Temfc vaw . two •-""1Jng rrwo -·MoneI-' 
CAT 'N' MOUSE Don~ 161IlleC<lt1191 you' Contuse• t>)o da<lW1Q 
"1rn<lgh one al Ille randomly placed-.• 
SPACE M-'ZE-Featurt!!d In JO Yov hnd youtseft in a "Vast 
Labyrinlll on the plonel ZVGON. Cao 'IOU find I'<""' ""'I' ou1?
c-,...c1.l5 
ORIC SOFTWARE 
SPAa! INVADERS (by--"­ ~I . I< 
- ........, al ir.. .._arcadegame. h'!fll'!flting""' 
gqptiic ~ ol 1he OAIC c:ornpu1e< Can you 
U18m1in8ltl ""'-.. l>elof• lhe)> land?• lrvel• al ...Ill 
~._a.ts 

:_;"'!.r1 . 
_,, ~....,...~ 

-----------­~ SQF'TWAR E, WeM POil<, l<neislon. ~- s.........Wes1G'""""90n. SA3 IAA. 

Nome . Pleue....-.:lme 

A<ttess g ~~~!1c~:C'i1~ 
0 SPACE INVADERS 
t enctosea~PQlllllOf!to< V- [ - - ­
pay_ II) DIANO SOFTWARE-----­

TOP QUALITY*~, 
DRAGON 32 DDA~~G~T~ 
PROGRAMS APPROVED 

•A"O' ALL BECAUSE .. - (·NEW RELEASE! £6 .95 
We proudlv orese11t our lal eSI relecJse A tolallv or1ou1~ 1 <iame 'A111ti an AmJ..11no rune sc1tcns 
Loos based on a 1e!eY1Sl()<l al!ll•~ stment tne 1dea 1s lo gel lhe chocy s o your IX>loved s home 
belort she .irm<es You 1'llt1S.I r1s..'t. Ide and hmCJ D)• dr v1nQ r111M100 fl orse nd1n n·-0101· cie 
rrdrng and 1umorno " •ng·gl du Skr·•"ll dang rng trom J sl r-hll allll pardChu rng lo Ille sce<lt 
W•t n 511 perb graph1c.s w.ind eifecls ar>d • n ~··score cMri U>e 9ame culnl nail'> 1111h an 
e<cellenl hnrsn1no drsplay tor tncse l"•I make •I 6ul ~·1 11 you? 
" lmpou.llle1" Popula1 CompuMQ Wee~ 

DRA.GOPOLY (NfW RE LEASE ! (U~ 
The 1.. ;1 tu I-feature versron o1the· extiol1\illy popu ar boArd ga me ;variable rot the O•al>O• ~ 
Cf)fTl plete s 1nula1ron rnclvd ng bu 1n9 sel bng m0<19 ao•no eic etc The pr1>11 ram ma.es lul use 
ol Ute Dragon's colou1 taCJlr tres and 1nroqx1<ares some 111sp1ied oraon.cs and soun d el eel s Wr 
01Jtr ons lot 2-6 players c0<11tnuJ rv av<rlable rnsiruc1 saM tl>t 01aaon a> bank., I"• game ; 
1em•1c IQr all the lamliy ~nd tnere ~"' II t>e no m1ss11J Qr:500s 1 

•SUBMARINE COMMANDER £6.95 
Navtt;1•te the s.eas 10 rino the ene 11e 1'1 his h19 rtS.O'utron to·mH ~muldt r on EnQa9e emm""\1 

aircra1 .in<J ships wno I try 10 larotdo and ra m voo Dcp1 n charQe> '"d ~· •t • se.<i mone s •dd 
to your ~rob l ems You are a s~•s ed by loroe<I OK pe,,scope <rew 1 a~1 comc~ss luel ar ~Pih 
gaui;ie$ Y111h on·-s:crttn d1siilays ol .ammun11ton ar11d scor~ Rea11s11c e:...-olos101) and SC1um1 eflec1s 
alOfWJSllle rdent1 rca11on snee1 nome-c-0m1ng drS4J l<1y nail or lame ano Qraphrc re ..a•d 101be;il1ng 
lh• h1gn.srore ma~es tn s t0gram amas1eii ece TRY IT ' 
.. LUNAR LANDER ANO RESC UE (6.95 
A bnlhan t t wo-pa~ ga;ne Pa~ one s an arcade s1 anda1d l;n er 1>h1C1l train> vou 101 part t1>0 
Here you mu'S1 resoue lunar l!'fl91neers 'n cl. 101100 1s. <:ayt1n Fvet dunp 1and1nas inc b it ng 
sla Clites add 10 tne penis ol '(Otlr 11ero1' m1s51011 on one o1 the bK I OraQo n pro9ra ms a,a, lable 
rne oe;1..-erSl(lfl "~ ve seen or the Ord on 32 01<1qon 0u'19"'°" 
A cnal n~1~g aod w 1-" rrll '" aame 01ai10' Us., 

· verv QOOd V1agon O•l• 
AlSO AVA ILAB E 

• A WEEK AT I HE RA CES 
• JACKP()T 

C6 .95 G OGRAPHY OF U 
rs.95 • BLACKJACK 

TOP 
FIVE 

DEALERS 

• GRAPHIC TOOLKIT Eti.95 
0 . 1 ­ agoo noeon. l'(>ourn•. Mbys we 

No. 2 ­ Stat.aocm. Sutton , Surrey 
No. 3 ­ IV)lsoll, lvybrl<19e. Davon 
No. 4 ­ The Computer Ce~. H\111 , E. Yor1<shrre 
No. 5 - Nonhampton Home computer Centre 

PLEASE NOTE 
( 1 ~ All c:> rtces ar-e 1vllv nclus1vtt 
(2) Deal s a ays welcome 

E6.95 
£5.95 

TOP 
FI VE 

OEAL£RS 

B & H SOFTWARE 
208 KING STREET 
COTTINGHAM . HULL 
T1l1ph1M11 0532-744709 

(3) Excellent O !ll>la~ on b w 1e1evis10n 
t 4l we pay 25 pe1 cern royalt ies Por h.gh· 

qualrty programs 
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.,. Dragon now takes over and starts 
the cassette recorder and stops it when it 
has finished the operation. Great, isn 't it? 
Oh dear! Can't you rewind? This is easily 
solved by entering as a direct command 
MOTORON. The cassette recorder is now 
returned to your control and you can 
rewind. erase, playback, whatever. while 
you are entering your programs. Switching 
oH the computer automatically cancels the 
MOTORON command. The direct com­
mand MOTOROFF returns control of the 
cassette recorder once more to your Dra­
gon. 

Useful command 
Another useful direct command is the 

little used AUDIO ON. If this is entered 
when the computer is switched on, by 
increasing the volume on your TV set 
slightly you can actually listen to the 
cassette recorder and the computer chat­
ting away merrily to one another during 
CLOAO and CSAVE. It is also useful 
during the CLOAD operation in as much as 
you can fast forward the cassette tape, 
play until you hit a blank spot and then 
CLOAD without getting an 1/0 ERROR 
message. This is because you started 
CLOADing in the middle of a program. 

Now that you have your Dragon under 
control. and the Dragon has the cassette 
reoorder under control, the wealth and 
abundance of data filing are yours. I fully 
recommend the previously mentioned 
book - not because I know the author; I 
don't - but because of its simple and 
straightforward introduction to data filing. 

Changing back 
Should you at any time need to use your 

cassette rerorder for something other than 
Dragon operations, then the simple expe­
dient of a spare jackplug with both of the 
internal connections shorted together and 
· serted in the jack socket, will release 
your cassette recorder from the D.ragon's 
grip. 

The following short sample program 
shows another use for a Dragon in control. 
I use it on all my cassette tapes, and it 
saves the problem of remembering which 
tape has which programs on it, and also 
cuts down on CLOADing er:ors. r find it 
Invaluable on the C120s that I use as 
master tapes and on which I duplicate all 

Small access slot filed in 
the aide~ 

The two lengths of wire 
to be connected to the 
Jack Socket. 

A 

B 
Figure Ill: file an access slot for the wires when putting the recorder back together 

the programs I have sweated over in case 
of an accident to the C15s I use for normal 
operations. Only the first 20 or 30 seconds 
of the cassette tape need be saved for it. 

5 CLS 
11J PAINT@:\235, " DIAECTORY":FOR D = 1 TO 

1000:NEXT O:CLS 
20 PRINT " PROGRAMS ON THl'S TAPE"' 
30 PRINT 
40 PRINT " 1) ALIEN ATTACK" 
41 PRINT " 2) MILLIPEDE - DRAGON USER NO. 

II" 
42 	 PRINT " 3) TOPSY - M!C ROUTINE " 
43 	 PAINT " 4) DUCKSHOOT-ORAGON USER NO. 

II" 
44 	 PRINT " 5) BRAJNBOX-ORAGON USEfl NO. Ir' 
45 	 PRINT " 6) DEATH WALL-PCW.VOll l,14.PS" 
80 	 INPUT " ENTER NUMBER OF PROGRAM ANO 

PRESS 'ENTER'";Q:ONQGOT011JD. 200, 3GO, 
400, SOIJ, 600 

1CMl CLS:PRINT "loading alien an;1oJ< ":SCREEN­
. IJ, 1 :CLOAO"ALIEN"' 

20CJ Ct S :PRINT " load ing mlllipede ":SCREEN ­
Q,1 :CLOAD" MPEDE"' 

300 CLS :PRINT '' loading topsy":SCAEEN ­
0, 1 :CLOAO "TOPSY" 

400 C.LS:PAINT' loading ducl<slioot":SCREEN­
0 , 1 :CLOAD " DUCKS" 

5"0 CLS:PAINT "'loading brainbox":SCREEN­
Q,1 :CLOAD " BBOX" 

Jaak Socket with the two 
lengths ot wire connected. 

2 ::· 
Jack ~:lug to the lead 
supplied with your 
Dragon 32. 

raure IV: join the wires to the jack socket, Insert the jack plug, and the Dragon Is in control 

soo 	 CLS:PAINT " loacllng dea1h wall' ':SCREEN­
" ·1:CLOAO "DWALL" 

This program can be adapted to your 
own use. In fact, the example titles were 
used to fill out the program to show what 
can be done. 

Program notes 
Lines 5-30 Set up titles. 
Lines 4045 List the contents of the casset­
te tape. Note that the comments can be of 
any length and can contain as much 
information as you like. What is important 
is the number " 1)" etc. I have only used six 
titles in this example, but should you use 
more than 10, the addition of another line 
- 70 INPUT" PRESS 'ENTER' TO CON­
INUE" ;Q - will allow you to scroll the next 
batch of titles. 

Line 80 A simple ON/GOTO statement 
sends the program to the operational line 
on the INPUT Q. 

Lines 100-600 These lines display on the 
screen the title of the program being 
loaded. The screen is black on orange 
during search and load and once the 
program is loaded the screen reverts to 
nonmal black on green. CSAVE the pro­
ram " DIA". The CLOAD tiUes must be the 
ones they are CSAVED under. 

Now simply by inserting a cassette tape 
into the recorder, pressing down the play 
button, enter CLOAD only (On this com· 
mand the Dragon loads the first program 
on the tape). With the play button still 
down, AUN the program, enter the number 
required and ret the Dragon do the rest of 
the work. 

This program does save time as it cuts 
down on the chance of the Dragon being 
told to CLOAD a program that isn't on the 
tape (that is, CLOAD"DWELL" instead of . 
ClOAD" DWALL"). Happy programming,• 
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GRAVESEND 

HOME COMPUTERS 


The one stop Dragon Shop for Dragons, printers, soft­
ware. courses, books and backup, also available by mail 
order. (Pl·ease add £1.00 p&p.) 

BABY DRAGON 1 
Two' programs: KOKO MATHS with variable arithmetic. 
Stimulating colour1ul presentation. TEDDY BEARS. a 
counting and mental arithmetic game for the under 9s. 
Rescue the Honey Pots but keep the score. Full exploita­
tion of Dragon hi-res graphics and speed. Educational 
programs need not be boring. £5.95 
COLOR COMPUTER NEWS 
The 6809 Journal from the USA. Packed with hints, tips 
and programs for Tandy Color and Dragon users. Single 
copies £2.45, Subs, 6 months - £14.00, 12 months ­
£26.00 
TOUCH TYPE 
A new program from DICO, based on the 150 most 
frequently used English words. You type words frnm the 
beginning. No old style boring drills. £5.95 
THE DRAGON OFFICE 
Now running is our full offl.ce system for the home and 
business. Ideal for voluntary organisations. Send for our 
brochure on options and prices. 

Pay us a visit. If you need help - then just ask, courses 
available and bas1ic programming advice. holiday courses 
for children. 

GRAVESEND HOME COMPUTERS 

39 The Terrace, Gravesend DA12 2BA 


Telephone (0474) so&n 


Are your finances driving you mad? 
Do yOY find thal working out your :--:¥\,\ REiJ.ASES 

finances makes your head buzz? 

Do you soo red? SPECTltUM(4BK) £6 50 

GMlOF.NBlll.DS .. · - · ._.. ' . .Don'I worry. now you can have 
A capli elinS introductl?". to 

Service on your side. giving you 
Hilton ·s Personal Ballidng 

Orni\holol!)' and entartam1ng 
a clear head slarl and PLAYn'PU:l'RANSPOSE . Ul.00 
(hopefully) putting you back Compose. transpose key. Play il 
into 1he black! 5 8 "e ii. Print it! 
Maintain permanent records DRAGON (32K) . £5.00umrrn:s1 -... ..'..... .and full y de1ailed statements o f 

Including Compress. Catalogue 
Banl Reco:nclllatio11 module 
your finances + Search facility. 

and Copy £5 oo
OlSASSEMBLEll , - . ...... - . . 

match your Bank Statement 
is included to automalicaUy 

Prin ts either to screen or pnnter 
to your PBS account. , ' In HEX and MNEMONICS 

J\<{EMOlt'l'MAP · . · · · · - · · · · t 5.00• ZX81 £9.95 (16K] 
* ZXSPECfRUM £12.00(48KI ., O"er g A4 pages of DNVra~o~ ABLE! 
• PllAOON £12.00(32KJ '· Memor \QCetlon1! . I " 
• BBC [9.95 (JlK) PBS only ORDER lW POST l'l"'c•!Y•ll!i m""h1o•l 
par1a1eed after sa les 'ef': ~· 	 OR et the i'OST OFfl\.E u11 •11 1t 

11\A! SCASl l " CJ::ll'Jr-'I' Joll2 9~~7maintenance provided. 

HILJON Hilto11 Computer Services Ltd
QMPtJTER 	 (DeptDU) 14 Avalon Road, 

Orpington. Kent BR6 9AX4~K	C ·
SE~S A!tk for- Llill f"HSal }'OUr local ownpuU!rtrott~ 

DRAGON SOFTWARE 
all machine code 

BONKA 
ADDICTIVE Arcade $(\'le game in lull colour. 
Climb the ladilllll and d i ~ l>Oles to tr<ip t!!e 
"Meanies" ~etore they kill you 4 s e~able 
speeds 111d choice ol 1 to 9 Meanies tos.1art . 
K() JOYSTICKS KE£DED . 
SUPPLIED ON CASSEITT ·-· --- ·· -... £7.95 
DGT2 
THREErast·movl11g ol.rGade s1yle oamas In 1ull 
c:olOIJr , witl1 Hi Res oraphics and sound. 
"\/~ a.dd l~ive . . any sirlgle 0<1 eo1 these is 
worth a1iver. so £6.95 tor all 3 •isa ba~gal ~" 
(From PCW R!YIBW ) SNAKES . LANDER and 
INVADERS (No joy$1id<s .} 
3DNONECASSITTE.. .. . .... -.. .-­ .. . £1.H 
EDITORIAIHllllLEA + DISWEIUUR + 
MOIUTOA 
Two pass global type SupP<Jr1s labels 01 six 
ctiu11:le<$. Directives: DRG. RM8. FCB. fDB. 
FCC , REM Hexa4ecimal Aritllmebc. Powtrful 
dellug Monllor lncbJdes 14 e11mmi.11ds ~us 
set bre~k poinls , ~l1C1 i on of uselul sut>­
roollnes 111d Oisassemblt1. 
Altogrther 1 powertul progr1m package with 
in1ormati00 1or 1111 serous usar or 111teresred 
begJnller. Sup d on canene. 
PRE.\llOUSLY SOLD SEP,1,AATEL.YFOR OVl:R 
[~0 . Now sutlStantial salllS lel us bring lhe 
price down to only ...... _.. ..... _.. .. . . £19.t5 
OOT4 
TliREE erc~d!-·51yle 01mes with ~i - ru 
oraphlcs and SG~nd . 
PTE'ROOA.CTYL. TORPEDO RUN and HOR · 
NETS . NO JOYSTICKS NEEDED. 
El nt vdue to r rtlQlley_ 
THREE ON ONE CASS£11E ........... £1.111 
ChlQuHIPOs p1ya1>1e to 
J.. MOflRISON (MICA08) L.TO. 
(°'Pt out) 
2 GleMUle Stl'Mt, IMcl• LSI tJJ 
ALL ORDERS DESPATCHED BY 
Rl;TVRN FIRST CLASS POST. 
c.n..s ~ T111dll enqi:rlrifl ~. 

OPIOID& ­ NEW (OPTIOllAI. JOYSTICI) 
Slop ii.., Oro«ls nimolllng lea.ii sllields 10 
release Ille bombs which will destroy 1ne 
woltd. Very la;~t game. Excellent Hi-Res 
colour graphie1> and sound. 
SUPPLIED 0 CASSEITT ...... _..... £11.15 

CHESS 
Hl·Res display ol board and pieces ase!ec1­
able levels ot s L CURSOR coolrol move 
se1ection (No numbers.o1etler$ to enter). Sup­
ports CASTUNG and EN PASSi6.NT , 
SUPPLIED ON CASSEITT ·­ · ....... - £7.911 

WLTURES ­ lffW (IHI ,., j1yllldl) 
FAST MO\l'ING GALAXIAN TYPE GAME in 11111 
colour with Hi -Fies grapllics and sound . A 
llock 111 ~ultures guard tlleir eggs . As tlley 
swoop·towards )'04J 1ry to kill them . bu1 walCh 
out. Ju~1 wllenyou thillk you hil'l'B lll ed tllem 
all tne eQgs hitch! 
SUPPIJE ON CASSETTE ..........._ £11.15 

CtwlADElt. llEW 
A supert> ilrtade-slyle oame with a~ma1ea 
high nisolutJon colour graphic:s and sound . 
In Qlll!St of the holy grail you . our trepod 
hero hilll to overcome seven lncrNslngly 
di111cull slages to rncll your goal: $C81e Ille 
city s to ''"ell the lnnlf sm~um , 
swinging ilcross pit5, crossl11g 111Ch1nt1d 
la lees whole 111oldi11g deadly SCO'llions and 
(teYillsll ttwai:ls. None of our teillrs l1u yet 
m111111ed to giet past Scmm 5. WII YOIJ iJl. 
tlle one to me the secre1 of 1111 Nrn11 
s~n? 
SUPPLIEDONCASSETIE ._.. ,_ .. ,_.. £1.11 

T.t: (OW) 4IOt87 

J. NORRISON (MICROS) 

DRAGON 32 CARRYING 

AND STORAGE CASE 


A really superb British-made, quality Carrying 
and Storage Case. Made from heavy-duty 
brown vinyl waterproof materqal lined with red 
nylon foam backed material for protect:ion 
against knocks. Edges reinforced for added 
protection. Nickel-plated buckles with real 
leather adjustable straps. Strong folding riveted 
handle. Machine sewn with extra strnng rot­
proof thread. The case is also designed to hold 
transformer and leads. 
Price £10.95 includes pip etc. (Introductory Offer for 

orders received during October £9.95) 
Send cheques or postal orders to: 

JENART TRADING 
19 SPIRE LAKE, BISHOPS NYMPTON 
SOUTH MOLTON, DEVON EX36 4NY 

Allow 21 days delivery. Overseas enquiries 
welcome 
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Send ... your Dh9gon prog...ma, beGlnnlng with ........... deecrlptlOn Md then upll91nlng how the program .. conmucted. 
T•k• ._.. th8t tM llsttng• arw all bug-he, anc1o91nta ~If po11lble. We P.Y £1 tor wh bug-free program publlahed, 
double for the program of the month. If you Nl'N 11ny probleme with the Hstlnp, pleue W1d your~~ the mpproprlate

author, Dnlgon U..,, 12'-13 Little Ne.rport Street. London WC2R 3LD. : 

1000 I NF'UT 1·-1: ON N GOTO www, ~.: ;.~ >: , yyy, z z z 
1010 F'RINT "INCORRECT SELECTION":GOT01 0C>OINSTR 1020 REM MOVE,DRAW,ERASE.PAINT CODE 

1"-----~-----------' . 1030 REM 
From K Garwell in Stoke-on-Trent 1040 REM 
THE INSTR INSTRUCTION offers a neat 2000 IC$== I NKEY:f : IF I C:t="" THEN 2000 
alternative to a number of IF ~ THEN 2010 ON INSTR(1,"123 4",IC$) GOTO www, xx>:,yyy,;.;:zz
statements in many cases. particularly in 

2 020 ON INSTR(l,"MDEP",IC$) GOTO www,x >:>: ,yyy,zzzreplies to multi-choice questions. A 
griphics program that I am developing 2030 PR I NT" I NCORF\ECT SELECT I ON": GOT02000 
offers a number·of menus and I will use 2040 REM MDVE ,DRAW,ERASE,PAINT CODE 
one of these to iliustrate my point. 

A menu apJ>ears as follows: the enter key to be ~ and It Is much generate 1,2,3 or 4 if a number key was 
ACTIONS ARE more convenient to be able to make the used and goes to the appropriate code. If a 
·1. MOVE selection by pressing only the number key. number key was not used INSTR in 2010 
2. DRAW It is even more convenient, and much will retum 0 and the GOTO will drop 
3. ERASE easier to remember if the first letter of the through to the next line. 
4. PAINT required action can be used. So that in the Here at line 2020 if one of the four letters 
Any one of the four actions could be example given one can type either 1,2,3,4 were used, again 1,2,3 or 4 would be 
selected by code such as line 1000 on or M,0,E,P. Now the INSTR instruction returned by INSTR resulting in going to the 
where www.xxx,yyy;zzz represent the en­ oomes In to its own. appropriate code. If an incorrect key was 
try points to the move. draw, erase and Line 2000 on shows the alternative code used this line would retum 0 and drop 
paint routines. to line 1000 on, but with the features through to line 2030 which would p&Jt up 

The disadvantage of this code is that it mentioned. Line 2000 waits for the key to the INCO_ARECT ·SELECTION message 
requinta the number to be typed and then be pressed. Line 2010 uses INSTR to and return to the input line. 

Spllfl POKE 

II I...________________, 

From Simon Locke In LUdlow . . 
AS A SEEMINGLY large number of Ora­
gon 32 owners have had problems with 
programs which contain the speed-up 
POKE, I have produced this short routine. 
It la entered manually above the loaded 
program and when run using Its own first 
line number, searches the loaded program 
for the relevant POKEs. 

It prints these on the screen and printer, 

:.-~~ci ~~~b°;'."~N~1= 
has been read completely; ANISHED 

· appear8 on the ecrten. Then the POKES 
· can be deleted from 1he program, thesearch program deleted and the edited 

liersion of the loaded program saved on 
tape. 

Verlllblea 
S - Start of the Basic program 
E - End of Bask: program 
LP - Memory pointer for next line 
LN - Present line number 
P- If ·1 ·then prints lines: if ·o· displays on 
screen only 

LE - Number of first line in search 
program {this saves time as the loaded 
program only is read and not the search 
program as well) 

Sblgea 
1 List loaded program for last line number. 
2 Enter search program with line numbers 

above loaded program. 
·3 Run Search program. 
4 Make a list of line numbers with POKE if 

no printer available. 
5 Delete lines of search program. 
8 Edit POKEs from the lines listed. 
7 Resave the loaded program. 

11ZllZllZl0 CLS 10010 PRINT" PRINTER AVAILABLE CY /N ) ?" 
11Z1020 A$,,.INKEY$: IFA$=" " THEN10020: ELSEI F AS== "Y " THENP=l: ELSE I FA$=" N"THENP=0 : Et_SE1 00 
00 
1003 0 PRINT"NUMBER OF FIRST LINE IN SEARCH?": INPUTLE 
10040 CLSiS=PEEK C25l*256+PEEK C26):E=PEEKC 2 7l*255+PEEKC2 8J-2 
10050 LP=PEEKCSl*256+PEEKCS+lJ : LN=PEE~CS+2l•256+PEEK< S+3 l 
10060 FORA=S TO LP:IFPEEK CA)=147 THENGOSU8 10100 10070 NEXT 
101Zl80 S=LP: IF LN=LE THENPRI NT"FINISHED" :ELSEGOTOHl051Zl 10090 END 
10100 IFPEEKCA+1 >=38 AND PEEK( A+2l=72 RND PEEKC A+3J=70 AND PEEKCR+4)=70 AND PEEK 
CA+5)=68 THENGOT01015~ 
101 10 IF PEEK CA+1)=S4 AND PEEK A+2)=53 AND PEEKCA+3) =52 AND PEEK CA+4)=57 THENGOTO 
1 121 120: ELSE RETURN Continued on page 43 

October 1983 Dragon User 41 

www.xxx,yyy;zzz


- -

••••••••••••••••••••••••••••••••••••••• 

----
~-~ 	 • Fully cased module plugs into cartridge port ! 

• Unlimited vocabulary, using allophone-type, ­
: dedicated speech chip ­-

• 	 Approximately 250 words predefined; accessed -­
by entering word required 

• 	 Complete control using five new BASIC 

commands 


• 	 Speech can easily be incorporated into existing 
BASIC programs 

_ 	 • Up to 40 words spoken from one command; 
speech can occur simultaneously with graphics 

• £37.95 inclusive 
Also available : SOUND EXTENSION MODULE for 
use with the Dragon computer - provides faci lity to 
play chords and harmonies over five octaves ­
easy to use via BASIC - built-in sound effects ­
music and graphics can occur simultaneously - ­-two 1/0 ports - user manual - ONLY £34.95 

inclusive ­
ACCESS/Cheque/PO to: 	 ­-

J.C.B.[MICRDSVSTEMSJ ­-
29 Southbourne Road, Bournemouth, BH6 SAE ­

Tel: (0202) 423973 : 
: Write or phone for further details ­
~............................................................................11111 ....~ 


*** DRAGON/ORIC 
WORDPROCESSOR *** 

Fed vp with game playing??? Turn your Or1c 1 48K or Dragon 32 into a 

wordprocessor lor only £17.2!). Our cassene based WP 1s menu and 


cursor driven. The main options are: 

CREATE EDIT RETRIEVE SAVE PRINT 

RENAME VERIFY (Dragon only} 1APEPRINT 


Other features include character and bull< delete. tabulation. auto repeat 

(even on the Dragon!), a printer menu enabling you to specify your 

document lormat indepeodent ol text entry. and save of print lormat with 

document. This WP is suitable lor any prinier which can be interfaced to 


the Orie or Dragon 32. Hear what the reviews say: 
''All In •II 1 very -11-wrttten •nd documented piece of software" ­
ORIC SOflWARE. " E111y to uM. Clnr documentation. Works -II 

with Mlc:roOne, Epson •nd S.lkosh• prlnten" - DRAGON USER. 
The JUNIPER COMPUTING WP Is available from good computer dealers. 

or direct fforn ourselves, tor £17.25, including operahng rnanual. 

CHEAP PRINTERS!!!! FREE DELIVERY!!!! 
We are now able to otter the tollowiog very special prices on printers: 

M.R.P OUR PRICE 
STAR DP51080col. 100cps. FIT, 2.3K buffer 332 .35 282.35 
STAR DP515136ool, 1ooeps. FfT. 2.3K butter 458 .85 335.00 

(Y&S 335 00!1 
SHINWA CTI CP80 80 ool, 80cps, FfT 332 .3& 282.35 
STAR STX80 80 col. 60cps. Friction 171 .35 149.95 
MCP40 4-colour prinler plotter 169.95 149.95 
SEIKOSHAGP100-A 247 .25 215.00 
EPSON FX80 80 col, t 60cps. FIT, 2K butter 503.70 470.00 
EPSON AX80 80 col. 100cps. tractor 342 .70 312.70 

COMPUTERS- NEW LOW PRICES!!! FREE DELIVERY!!!! 
ORIC 1 48K 139.99 
OAAGON32 172..00 
CBM 64 225.00 
All prices include VAT and delivery to UK mainland. Prioes subject to 
change without notice. Please send cheque or PO with order. ACCESS 

accepted. Send tor our FREE DRAGON/ORIC software list. 

JUNIPER COMPUTING 
8 PEMBROKE GREEN, Lf:A, MALMESBURY, WILTS SN16 9PB 

Tel: 066-62-2689 
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mKElHE MOSTOF 
DRAGlm32 
Two treat books to help 
you hip the power or 
your Draaoa 32 . 

IUKIBG THE KOST Of YOUR 
DRAGOR, by Clive Gifford, leads 
you through programming the 
Dragon from first principles, and 
inciudes more than 150 complete ~;;~1~~~;;~ 
programs, including major arcade t 
games. £5.95. 

DYllAllIC GAMES FOR THE DRAGOB 32 ­ Tim 
Hartnell and Robert Young. Thirty magnificent games 
for the Dragon are lurking in this 180 page book, to 
make your computer behave just as you hoped it would 
when you bought it. Programs include MAGIC CASTLE, 
SNARK ATTACK, SPACE RESCUE . REVERSI/OTHELLO. 
CHECKERS and CUBIK'S RUBE. Just £4.95.----------,I ~.,.rf••• r..i....1ou, Dept_DU. U · t6 !.ub to.n Jood, LoodGn '11'8 81U 

I encloS<? £ Please send me the books i ndicatedI L: Dynamic Games for the Dragon 32 I 
• 1 Making the most of your Dragon 

I N~e I
I Add ress 1

L---------.J 
MACE by Graham Trott 

EDITOR 
ASSEMBLER 

MONITOR 
ALSO £29.95· 
.-._ASL£ AT DRAGON 32 CAATAOGECl.f!RYS MICAO-C 

FEATURE$ 
'"·"'° D•IJ't ' • '• ' • " ' " "'•""'" ' 04' H,,~ lllll.U , ll'I • tr : i t • ct"'r"' o t 11\4' llC&IDf i=irac•,•-ci r 
.t "'CI H' ou • • ,.f .. I • ::h:lr ir ,. ... ~ ,,9 '- ..... illtl: &809'• i'ft • Pt ··n•• tJ l . Lio fl l,l .. • 4• ....... QnHt. 

. , . • l•o d • u .. ib • d ; ... {Oft,.ICJ 1f • .t11l • ~t .t H . 

, .. .. UlrTCI' c a n .~. 1..,1'!''' ' ' " tl 'l l, Cl 4' l t' lf' ., ,..11, 1,. a .... t1 r l 1 r 1 ' '"' • ... t r u 1 • C: • , ,,....,, 

• DD • "' d l• • t ,u • 11.,ir, "' ..o. •"'d ao. n a" • lt r • • t • ti•"• ' '"" • ,, ,.,""'f, cf'l • "'i.t
,.,,.,,,q' to ,.,,. ,,,_, 2, lo.a . I ll •,, !.•F• .... ..... , ,I f! to t ..o" · O"' l""t 111 ,t ) ' '~'-
C• i I II• • • 5U "8LE• .. • " tt r l"' f' _.. , ro· . ,,d ,. .,, .,,. ., 10 B• 1U. 

'"'" ll S1£ E• c• n ... • u..-bl • • 'Id r h• ( • ' '"' , ,.,.0'"• .. . , " l r !O ' " ' """' • "tt • Ol t to 
Cl r1 "l t '" . • st~\ f' ! II I .Ii i: • , II " " l • HI --~• r ( • 'l" 01' '" ' l ~t • ., 11 U 1•U .f SJ t • bl t ,. 1tl'I 

• wn t a 	 < ' 0 ' ' , ,., . , ,. ,,c • • ..nd ,,,_.,., c ·~• 10"'t o • ' "'•'• · , .... ,,. .~ '" • l io D" 1ot 1.\ t

ft l f UAl . ,. ... _ -U.•q•• l a .. . . D toc t t t O• OJ• •-·"'"t "'"1 ••• • <Woo 1 ~ · · ' "'~"' ~ "' ' 0' , , 
~Civl"l l f' l'" •IJ 1'°"' C• n IM:JTAIHl • • t t ..i'"" to f" • [l>l I O• • 1"4 i ·~ I • MoLo r o• • , , • r-d 
·Hlot<'!t>l r t ~y .. 1111 1 '" f 1o1ll<r ~uOO(l' IM ,. 1 t "' t "-11: ' oll i.,9 c:t • ••t•oni i QP-1 1 ..~, "90L, S ~ • 
P.ll G, 1_.£, IU'~r . lll•=" o" ••ie- " 01 •• o l• - "" t•d . r •., pr~r••-•I!' ' ._., .~ ,. '> v 1-t lo-c a t 1.110.. 11 • "Id 
q l !Mt• l l •~• h: o' 1oC1 t o t i gt>1 c t1.11,.11 c t•'• ~ .. l • .. qtl'I . 

1"" -OW Z CM' <•" ,.• ~ 1 4!'"' ""'" '"• ... ,.. ; .,. • rrt r l'l .f .t ,.f' • O' '• '"'1. <t""l • Cl'l • f .C l l' r '"I G' .t 
,. ,..,q• Of __,, ,.,,.., '" ' ' ' ,._, t°""t • -it 1 al . ,.n,. ., t r O'l f' lO<ft •o11 t Q • "IO l ,. tt l , t 1nd ,. tl r t • 
n r • • In ,.., o t tJ,,..tit1- ""' ...., ' '• ._., .,,, •• ,. .. "' "f' ,., , • ,. ,-O l 'f .... ,•Or <. n!• l i a i.c .. 1u o · 
1.. • l " 1 r;.ror..1-ara to •• s ' st t"'r oi :o;• •••• t '" . ,,,, , , ,..... " ""' "' ' "w.Cf' ''lo , 

IU[{' 'J urr J t.S.U"BLEll' •ll fOfl, H•~· ,. l' 4$ 1C. • t! l S l C oroo ,. • ....., a u.••bl r l •~•9" 
'°"'re ~ rl"09' ••, ,.. ,. l "r "e• cf'l• r • tCl':tf fU"901,1( tU g, ttll ( ( • • .- • LL r r '1d• ,,. --or, 
t ~ t1 .. .-' 'r ov ,. " r- '"'""1 ,..,t • tc ••'I t ~ ,.,,, (I i r ri t• , 

REVEWS 
PE•SOt.,11 L t.~U• tril~ •••••• • 1 ..oula •it 4: 0-f-"ltl • • ( ( 10 . ...,OI"'• .... .:i .. ,,t .. 1u ..,, . 

llr • ao11 10 l r • '" ~ . ... ...b 1.,. l • '>!fi. • q• c-• t ci 

AVAIL.ABI E SOON 
"" t,.~ riro9,,,... ,. c • '•'ldot 'c.• !fl• o •.a 6-Cfil~!.1 c.., , t., or ., ,,,,Cll.lt 111 u t 1. l'IANl r 11. ?\ DI. 
l'H&, ?n l, l1l2', 21Jl&, l~'- ... Z104 . 17111 , 21216, • ndl " ' "61l'6' . i.• .,,,..1 itn1o ,.,. r(llA!m • "ct" 
inc l i 'Ill , llOVE , CO•T.. YUlf f, ltUCfl.l.Jlll ., £ UJlt lM /C 14A..Cif , OUlll"., • nd l O l ~U' l 10 
c.us••• c ., . .... . .. . _ __ ...... . ... •in •.11c1: ,9. 9\ ,,, • ' IUC( ; . o~ 

" " .-COIJ1 ... .. • nd 11( 1,"6& CP•Olt 1'0< k• l j., . C• rlri4q • ( ., , p 01' . i ttriQY"t lllt ( I, ,.,., ... . t s l (& 
l90ft\t 0 1'1 ""O LOG(( li-,,• \ tan l ,.D I , ., i tch• 'I l~t i l l P I A l 1nr 1- . r "'< ie" tl o... s,.~o..ttOf'l1" 

-11 t1"0 aro-.to.d . IC( " • ...S.r •• b"d' '19"• h o... t t o r 01o1'" o ro) e- c ... •• • • . , •• J .l. t . 
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WN:iAUSH r.ICAO SYSTEMS 
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11 

II 

I 

1 

11 

l li'l 12!ZI !F PEEKCA+5 )=53 THENPRINT"LINE 
" 654 95" : RE TURN: ELSERETU RN 
J. 0 13 121 !FPEEK<A+5) =52 THENPRI NT"UNE 
" t.5 4':34" :RETURN:ELSERETUR N 
1121 140 RETU RN 
U2l150 IFPEE~<CR+6) ::::55 THEN PRI NT"LI NE 
; &HFFD7": RETURN : ELSERETURN 
?. 121160 IFPEEKUH 6)=54 TH-:-JPRINT"LINE 
;" &HFFD6" : RETURN:ELSERETURN 
J.01 70 RETURN 

I I ; LN ; II 

II ; L N ; II 

"; LN; 0 

~ •; l_N ; 1 1 

String manipa•....don

lilJI 

.__________________ 

Frdm Paul Yeandle in Poole 
DID YOU know that the string function 
MID$ can be used in two opposite ways? 
To illustrate, I will use A$ = "ABCDEFG· 
HIJKLMNOPQRSTUVWXYZ". · 

Dragon users will probably be familiar 
with XS = MID$ (A$ 5,3) which extracts 
three characters from AS starting at the 
fifth. So X$ = " EFG". They will almost 
certainty not be aware of the opposite use 
because there is no reference to it in the 
reference manual. MID$ (A$,5,3) = X$will 
replace three characters in A$ with the first 
three of X$. So, if X$ = " ~ 2345" then AS 

10Ct 
1 1 (1 

1 2 ~'3 

130 
14~3 

l 5 i3 
160 
17(1 
180 
190 
200 
2 1 (1 

: 22~21 

23~3 

2 40 
2tr ~~I 

C$=" 23 · l567 ::::'.~0 J'Co l<H" 
C:t :::C,;f:+C$ +C:t+ C: :t: 
~==4=STF: I tK4 .:: :1 :.3 .. "c" >..,.:3TF: I 
H:t ::: " MOPTHE 1:~ :~=n SOUTH

FOF~ H = 1 TO 4 
: 
: 
: 
: 

: 

: 

: 
: 
: 
: 
HE

F'f.UtH MI OJr.<H:f:_. Hi+: •... 5> 
FOR C= 1 TO 1 ·7_, 

F:=F:HD o:' 5:~~) 

XS=Ml0$ (C$, R.1 ) 

IF ~<:f:= '' " THEI ~ 1 7 0 


_ _______________.I 
will become "ABC0123HIJKLMNOPQ.. 
RSTUVWXYZ;,. This useful facility means 
that strings can be amended without the 
complex breaking-up and re-joining pro­
cess which is necessary on some other 
machines. 

The routine below prints four hands of 
cards chosen randomly from a standard 
52-card pack. It uses both forms of the 
MID$. Firstly, two strings of 52 characters 
are set up to represent the cards: CS 
contains the face va l ues 
" 234567890JOKA" repeated four times 
(note the single character " O" to represent 

~·~ E ::n· 

1 F ~<: :_t:,,, " f'.1" THE t·~ ;:-:; :$=II 1 1::~" 

F'R :r t.ff i<:t .~MI[)$< :;$ ,.P ,. 1 > ~ " 
MI [IJ' <C$ .• F: .. 1 >= II " 

t ·~ EKr C 
F' fU t-IT: F'R UH~ Pl.,, :nn 
~-: T H 

11 D 11J Ki~> o:: 1 :::.< • >·+.:::::nu ~-j C; f i:: 1 .::: .. ·•H" .' +::: :: T i;: .r 1·J•.:-d =.:: 1. :::: .. "::::," , 
" 

" • 


654 '35 '' : I FP= 1 THENPRINT#- _, " LINE I I; LN ; 

55494 "~1 F P= 1 THEl\fP RI NT#-2: , " UNE "; LN ; 

&HFFD7":I FP= 1 THENPFHl\IT t:t -:::·, "L INt:: " ; L ~ 

. 
&·HFF D5" : IFP= 1 THENPRI NT#-2 , " L! NE ;LN 

M11.hy
I....________________.I 
From Alison Dowey in Northern Ireland 
IF YOU LIST out many Dragon games 
J)fograms, you will notice that two Basic 
statements are ever present. PEEK and 
POKE. This game provides you with a 
simple but thorough explanation of what 
PEEK and POKE do, and how you can 
make use of them. 

The first thing to understand about 
PEEK and POKE is what they do. To 
POKE something is simply to slot it into a 
certain position in the memory. Using 
PEEK does exactly the opposite. if looks at 
a memory position and tells us what it 
finds. The form of PEEK and POKE are as 
follows: POKE X,Y ~ where X is the 
memory position you are altering, and Y is 

the value you are placing in it; V= PEEK(X)-where X is the memory location being 
examined and V will then be the value of 
this location's contents. This all sounds a 
bit complicated, but don't be put off. 

The first thing you need to know is that 
the memory locations of the text screen (le 
the screen that your text appears on) are 
between 1024 and 1535 and the spaces 
are progressively numbered identical to 
the print screen. Therefore, to POl<E 1025, 
159 i& the same as PRINT a 
1,CHR$(159), and its great advantage 
over PRINT @ is the speed of execution. 
To get around working the number out 
every time, do the following: 
10 8=1024; POKE 6+224,159 
When run you get a yellow block at 
position 224 on the screen. 

Now that you know the basic POKE, 
here's a simple movement. Type in the 
following: 

the 10), S$ contains the four suits (lines
!e~~~l·li~:~es of the four hands are 

For each card In each hand. a random
number in the range 1·52 is selected and 

the character in that position of the face 
value string C$ is extracted into XS (line 
180). Once a card has been chosen, its 
face ·value is "spaced out" of string CS 
(line 220) so it is necessary to check 
whether a card has already been dealt 
(line 190). Sinoe 10 Is repreS811ted by a 
·'OH, it is necessary to convert this into 
' '10" (line 200). A more sophisticated 
routine can be written which does not need 
to test for cards already dealt. 

Note that LEFT$ and RIGHTS do not 
have this inverse facility so that LEFTS 
(A$,5) = XS wifl result in a syntax error. 

10 8 = 1024 
20 A• B+239 
30 POKE A,159 
40 AS=INKEV$: IF AS= '" ' THEN 

40 
50 IF A$="Z" THEN A1 .,._, 
60 IF AS= "X" THEN A1 = 1 
70 IF AS= " M" THEN A1= 32 
80 IF AS= ' 'K" THEN A1= -32 
90 A=A+A1 
100 GOT030 
When run, you will see a yellow square. 
Press the keys Z,X,M and K. You can now 
mechanically move the square. 

Now add: 
15 CLSO 
95 IF A<1024 OR.A>1024+511 

THENA• A-A1 
Line 95 stops you from POKElng into other 
sections of the memory as to do this can 
lose your program. 

As you can 8ee the movement Is • · 
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TROJArt~ 

Micro Computer Software & Accessories 

1 •[~3~1
II ' . . • I 
Introducing a NEW program for the Trojan Light Pen. 
This new ADVANCED program includes the following 
graphics facilihes ; 

* Draw Box * Draw Circle 
* Draw Line * Draw Picture * Colour Fill Designate<! Areas
* Save and load pictures to and from tape 
All in Hi-Res Screen in any of four colours. 

The fol lowing functions are for use on the Text Screen : 


* Data entry and processing 
+ Menu selection and control 
* Games playing - the fascinatir.g game of NIM 

included on cassette 
This is a first -class program which gives hints and tips on 
how to write programs for the pen. Ideal for many 
educational uses. 
A TOP QUALITY PEN PLUS A FIRST-CLASS PROG­
RAM 1 JR ONLY £10 which is ful ly inclusive. 
THE BEST PEN PACKAGE AVAILABLE 

Dealer enqui ries welcome. 

Send cheque or PO to : 

Dept. D.U.3 


DRAGON 

IN 


DERBY 

SOFTWARE 


Microdeal , Salamander, Cosma. Peaksoft, Dragon 

Data, Compusense, Romik , etc. See the new 


Telewriter Word Processor from Microdeal 


ACCESSORIES 

Joysticks, Pr inters. Dust Covers, Light Pens. 

Graphics Planners and coming soon - Disk Drives 


BOOKS 

From the beginner to the machine code program­


mer we have books to suit everyone 

Come to the computer experts at: 

FIRST BYTE COMPUTERS 

FIRST BYTE COMPUTERS 

10 MAIN CENTRE 

LONDON ROAD 


DERBY 

Tel : DERBY 365280 


Next to House of Holland 

ALIEN ODDESSY (PARTS 1 & 2) £9.95 
The first two parts of a gigantic six part 
adventure game set on an alien world. 
SCANNER 13 £8.45 
Destroy the drones and their master , but 
you'll need to think. No ordinary invader this! 
BOPSWIZZLE . £5.95 
A Splendiferous Fun Game. Find the treasure 
but avoid the Smoochers , Yerkles and 
Wiggles . 

For DRAGON 

GOLDEN APPLES £8.45 
Find the stolen apples then defeat the 
warlock. 

PLANETARY TRADER £5.95 
Buy your cargo, and lift your ship. The hard 
part is delivery . 

SURPRISE £8.45 
A dragon, spells , a magic ring, but this is not 
another 'Lord of the Rings' . 

FROG-HOP £7.75 
Our version of "Frogger" on hi-res screen. 

GALACTIC SLUGS £7.75 
Destroy all the mutated slugs before they 
manage to get you. A hi-res all-action game. 

DATABASE £15.95 
Complete with full change , sort , store , etc. 

All available immediately from Bamby Softwa.re, Leverburgh, Isle ofHarris PA83 3TX. 
Includes our no quibble guarantee. ~ orders welcome by mail or 

telephone: 085982 313: Dealer Enquiries Welcome and 48 hour deliv.ery. Available from 
all good dealers. Bamby Software is a member of the Computer Trade Association. 
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slow and mechanical and we'll alter this 410 Draws the four energisers 600 Looks for you eating an ener· 
now. Change line 40 to A$ = INKEY$. Now 
run it and see the difference. There is one 420 

(223) where a 2 is in the data 
Sets up a loop 

giser. If you do it changes the 
ghost's colour to 207 (white) 

problem left, it has a trail . To get rid of this 430·470 Hold data and sets a flag 22 moves 
we need to black out the last position of the 
square. Type in: 
99 POKEA,128 

480 

490 

Tidies up screen at start 
erasing a few dots 
Gives a short interlude 

by 

610 

ahead. when the ghosts will 
be made to turn back. 
Checks for a screen clearance 

: 

You now have a complete movement 
routine which wil l prove very useful in your 
own programs. 

Two more lines show what PEEK can 
do: 

500 Sets up main play loop using 
TY. Blacks out the last posi­
tion of your pac-man by using 
( 128), a black square. The 
remainder of the line checks to 

620 

630 

again 
Checks if ghosts are almost 
ready to tum back and beeps 
if they are 
Tums ghosts back 

25 POKE B+ RND(511),207 see if you are about to eat a 640·660 Chooses random directions 
98 IF PEEK(A) = 207 

SOUND 55 , 1 : 
B+ RND(511 ),207 

THEN 
POKE 

yellow 145 and if so it adds 
one to the score, prints the 
score and takes one off DO, 

670-690 
for the ghosts 
Checks to see if a particular 
ghost can move in the direc­

This adds the 
newly acquired 

eating principle 
1repertoire. 

to your the number of dots remaining 
on the screen. 700 

tion chosen 
Adds on ghost's new direc­

510 Checks for a screen clearance tions 
Program notes 520 Draws your new position 710·730 Checks to see if ghost is hi t· 
Lines 530-560 Takes the next direction from ting a wall . If so it stops it, else 
360 Sets the data in a position to the keyboard it POKEs its new position . 

be read 570 Checks whether or not you 740·780 Memorises what the ghosts 
370 Sets all the variables: B= start can go in that direction and if are walking over so that it can 

of screen in memory, M1 , M2 
and M3 are the starting posi­

so transfers 
direction PW 

your chosen 
into PO, the 

be POKEd back behind them 
again . 

tions of the three ghosts, MS, direction your man moves in. If 790 Ch ecks agai n (this time 
MS and M7 are the directions you can't go that way at the numerically instead ol PEEK­
the ghosts start in, PA= your minute, you will as soon as ing) to see if we·ve coll tded 
posiiion at start, DO= number 
of dots on screen at start 

you meet an opening in that 
particular direction , a very 800 

with a ghost 
Checks if the ghost was pink 

390 Reads the 479 data figures useful trick. or white when we collided with 
which draw the screen 580 Stops you if you come to a it 

400 If the figure is a 1 then a blue wall 810 Sets up loop 
wall is drawn (1 75) else a 590 Checks for a collision, with a 820-860 End ol screen routine 
yellow dot (145) ghost 870-930 End of game routine 

:3;6 C• RESTORE 
~70 CH=l:PO=l:B=1024:Ml=B+176:M2=B+l75:M3~B+173:M6a- liM7=1:M5=1:EE=12B:CLSO:PRIN 

l-'f--1>480,"GCORE";sPA...B+303iCC=23 9:00•208:SC=OaSD=1 
: 80 ZA•1 2B ~ ZB=l2B:ZC= 128 

,90 FDR l =O TD 479:READA 

4JU I F A• l THEN POKE I+B,175 ELSE POKEI+B,145 

4 1 ., I F Ac-=2 THEN POKE I+B, 223 

420 NC XTI . 

4 3(' DAT A 1 , 1 ~ l , 1 , 1 , 1 , 1 , 1 , 1 , 1 , 1 , 1 ~ 1 , 1 , 1 , 1 , 1 , 1 , 1 , l , 1 , 1 , 1 ~ l , 1 , 1 ~ 1 , l , 1 , l , l , 1 , 1 , , , , , , 1 


, 1,' ~ ' ' ii '' ''''''' 1 ,' ' ''' '' 1 , 1, 2, 1 ' 1,' 1, 1,' t, '1, 1, 1,' 1, 1, 1, l ! '1, 1 , 1,' 1, ~ 1, 1 , ' 1, 1, 

2, 1 . 

44 ) DATA l , , , , , , 1 :• , , , , ~ , , , , , , , ~ , , , , , , , , , 1 , 1 , , 1 , i , , 1 , , >. , 1 , 1 , 1 , , 1 , 1 , 1 , 1 , 1 , l , 1 , 1 , , 1 


~ j ' 1 ' 1 ' !• 1 , ' 1 ' 1 ' ' 1 ~ 1 ' ' ' ' ' l • ' ' • ' ' ! ' ' • ' •• ' ' ' ! ' ' ' ' 1 ' ' ' ' ' 1 ' 1 . 
450 DATA 1 , 1 ~ 1 1 1 , 1 , 1 , 1 , l , 1 , 1 , , l. , 1 , 1 , 1 , l , 1 , , 1 , 1 , 1 , 1 , \1 , 1 , 1 , , 1 , l , 1 , 1 , 1 , l , 1 , 1 , , , , , , , 

' ~ ' 1 ~ , ' ~ !• 1 ~ ~ ' ' !' ' ' ' ' ' 1 ' 1 ' .1 ' 1 , 1 ' 1 ' l , 1 ' ' 1 ; l , l ' t , 1 ' 1 ' 1 ' ' 1 ' 1 ' 1 ' 1 ' 1 , 1 ' ' 1 ' 1 ' 1 ' 1 ' 1 ' l • 1 , ' 
1, J,J. ,1 . 

Jl60 DAT~~l 1' , ' • ' ~ ' ' ' ' , ' ' ' ~ ' , ~ ' ' ' ' ' ' ' , , I ' ' 1 ~ ], ' 2 ' 1, 1' ' 1' ' 1. 1' 1 ! 1' 1' 1, 1' 1, 1, 1' 1' l' 1, 

1 ~ 1 I ·1 ! 1_ !• J ~ ; J ~ 7 1 i 1 ~ 2 ' 1 , 1, ~ jo jo , 1 9 j ' ' ' ' ~ ' !I ' ' ! ' , ' ' ! ! ' ' 11 ! J ' ' l, l J 1' ' 1, 1, 1 ' 1' 1' i' 1 ! ' 1,
j 

1 , 1 , 1,1,1 , 1 _ 1, 1 ,1~, 1 . 1 , 1 , 1, 1 , 1 ,1,, 1 } 1 , 1, 1 , , , , ,,,,, p, ,,,,, ,,, ,, , ,,,,,,,1, 1 ,1,1,1, 
1 ~ 1, 1,1:. 1. ; t ' 
70 D . ti:! ~ 1 . i ! 1. N :1 ii 1 ! 1 ! 1 , 1 ~ 1 ' 1 ' :I.' ' ' ' ] ' 1. ' 1 ' 1 " 1. ' 1 ·' 1 ' 1 ' 1 ' 1 

48l AS~CHRSC1 20)+CHR$ Cl 28):PRINT@173 ) A$+A$+A$;:PRINT~238,A$+A$; 

49,.) Pn I NT@::1') 1 , "READY':'"; : SCREENO , l : PLAY "T602 CDEFGAB": FORI -1 T02000: NEXT: PRINT:i)3 Ql, 
A$-+As+A$ ~ 
5 0 i. FORTY= l T0100000: POKEPA- PD , 128: IF PEE ~~ ( P11} =145 THEN PLAY "02T255A": SC•SC-+- 10: PR 
I l\IT ii>485 , SC ; : DO.,.D0- 1 
,- l 0 I F DO=O THEN 8 2 0 
520 POKEPA , 15 9 : AD$:INKEYS 
~:;,;c) ir~ ADi;= " K " THEN PW= - 3 2 
540 IF AD$=" 1'1" iHEN PWo<;2 
55Cl IF AD$="X" THEN PW= l • 
560 I F AD$= "Z" THEN PW=- 1 
570 I. PEEK<PA+PW> <> 175 THEN PO=PW 
"'80 PA=PA+PO:IF PEEK<PA)=175 THEN PA=PA-PO~P0,...0 

590 IF PEEK<PA> =207 OR PEEK <PA) =239 THEN 800 ., 
601 IF PEEKCPA>=223 THEN PLAYHT~550 1B' ' = CC=20 : PQ=TY+22QDO=D0-1 Continued on IMIP 47 
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MICRO 
SHOP 

310 STREATHAM HIGH ROAD, LONDON SW16 6HG 
Tel: 01-769 2887 

DRAGON DATA DISK DRIVES 


Open Tues- Sat 10.30 am to 5.30 pm (Closed Mondays) 

SOFTWARE FROM ALL THE BEST SUPPLIERS 
- OVER THE COUNTER ­

PLUS GROWING RANGE OF PERIPHERALS. 
SEE IT BEFORE YOU BUY IT. 

SAE appreciated for catalogue - but please specify 
for which computer. 

oRf\GON ZX81 ZX SPECTRUM 
THE 


DRAGON'S LAIR 

DRAGON SOFTWARE COUNTER 


recently opened 

Software demonstrations every day 


/Jilt: KEYBO~RDS CASSETTES 

-A<:o11N VIC20ADD-ONS eooKS 

MEMBER OF THE CDMPUTEA TRADE ASSOCIATION - YOUR FAIR DEAL 
Gl/ARAHTEE 

IN STOCK NOW 
AVAILABLE FOR IMMEDIATE DESPATCH 

SINGLE DRIVE £275 inc. 

DUAL DRIVE £475 inc. 


Complete with : DOS. Power Supply and Manual 

plus: Free Disks including Surprise Disk 


Box of 10 OS DD Disks £19.50 inc_ 


DRAGON 32 PACKAGE 

Computer, Compatible Cassette Recorder, 


Joysticks and software £199.50 inc_ 


Cheques and POs to: 

JAY·DEE COMMUNICATIONS 
182A WATER STREET 

PORT TALBOT, S. WALES 
Cardholder 's Hotline -\t\11:.RI L'.\:. 

(0639) 895738 (24 hours) EXPRES~ 

large selection of software available VISA - ACCESS - AMERICAN XPA SS - OIN RS CLUB 
ALL CAAOS WE LCOME 

Wlzm ~~~lwi1r.- .~ 

RELEASES ~ 

CLOWNS £7.95 
A highly colourful Arcade games pack containing three manipula­
live and reactive games featuring clowns. All three games are 
presented in high resolulion colour graphics. 
SPECIAL OFFER: first 1 ,000 mail orders receive free blank 
cassette. 

RED ALERT £7.95 
An original machine coded Arcade game, presented m high 
resolution colour graphics using all 9 colours simultaneously, 
lealuring ahen spaceships. energy bolls. horning torpedoes and 
meteor showers. Includes digitised speech. One joystick optional. 
5 skill levels. 

TIMEPORT1 £8.45 
The first in a series of five adult strategy adventure games. Direct 
your robol and acquire the object lhal the Keeper will ask for and 
bring ii back safely to the Time Port . 

All prices inclusive. m ail order. cheques or pootal orders 10. 

WIZARD SOFTWARE 

DEPT. DU PO Box 23 


DUNFERMLINE, FIFE KY11 SAW 

Also available from sotlwa.re re1allers 


Send iarge SAE (7 in x 5 in) for full program catalogue. 

Royalties paid for superior quality DRAGON sollware. 


ABPILLIS SDFTWAAE-Lir'l·Um~TE[]_ 
21 UN/t )N STHFI- T f\l>,.MSH( lTTt ll'·1.Nr.Hlll1.}' I ANCS 

YOU ALONE CAN 
l'IND THE WATER OF 
LIFE AND SAVE THE 
MIOHT'V EMPIRJ: OF 
ONIN FROM THE EVIL 
FOACE 

£7.95 
EDUCATION 

M.0.H<STUTOA cs.oo 
I\ SET OF PRCGRAMS F~ reACHNC1 u.r. •HS 
TOYOV~GClfl OREK1l l ~YEAAS 

MU91C TUTOA [12 95 
-E.AP».I ~SICWITU Tttt5COMPRE MEN5rv 
P•O<A.G( TH•fUSESHIGH·RfS Gl'APHl:;S 
ANO •LL THE DRAGONS >.4USIC f"CILl'IES 
THE PA • vE lt..;;lVDl:S DEMO PROGR•MS 

•ATISl [5 00 
CRE.r( PICTU'1(5 OESIGtlS ANO PAOEANS 
THH CAN BE nEPl.ICA ED PA l ED OR 
sronrn AT _HE TOUCH Cf'. RUTT ' 

METRICAL [5.00 
AC.OWHlSIONPROGIWI '0RPIETRCUNITS 

'O' lEVEl GEOGFIAPHY tt.51) 
'WE.O.T><EA 10,P SYMBOl.5' 
ATEACHINQA() INHtGH-Rf"S (iRAPYIC$f ,., 
C<:M; RS <HF 0 I EVl:l IABUS 

·~ 
£ , -,_
~ 

• 
_.. 


- - TAXCA.l..Cln.Af0$1 r4.00 
· - nu •N VOUR TA FORUS •n1HEAS~ •"10 

- r<O CE U G rH _"'_'­- ' ; ,• -m' . -+--CON - EN- -SIN- -1$ •_AOGA11 
MAHY MOAE. PROGRAMS .t.VAll..A8~~ WANTED URGENTL y 
SEND S . .U:.FOADETAILS. AACADEGAME.S AHOE.OUC.t.TlOINAL 
0AMf5 . AOVENTIJflf; . t;OUCAtlO!NAL sonwARE. SEND VOUA SAUPl.ES TOOA y 

FOA FAST EVALUATION 

GENEROUS DEAUER DtSCOl:INTS 

• -.i • • \ '• .._~) a 
\;,I~ 
JOIN THE MISSION 
AND DESTROY THE 
EVIL VIC SINCLAIR 
lilEFORE HE 
DOMINATES TiiE 
MICRO MARKET. 

£6.50 
BUSINESS 

STOCK CONT>IOl [ 1~ 00 
•IENUBASEO SYSTEM GI G MIN'M Ul.4 ANO 
MA• tUM STOCK SUPPi. i A DETA S STOCK 
5 O/Al=IY AN!) VAllJATION CTC 

PAYROLL 05.00 
CONFORMS TOOHSSAulES PAINlS PAY 
SlJPSA'lD .ill HOl.DDFTAJLSON 
50EMPLOYH5 

MAILING UST S::1'S.OO 
STORl:S IM P1.JLAl'l:S A"lj PAIN S OflAJLS 
ON uP TO 2'5(} FILES 

CA$H BQOOllVAT ACco.Jp(fS [ 15 00 
TWO "AOGfiAAI SYSTEM PPO\hOtNG l 
1-ACILlllES CQR Ci\St1BCX) >\NO QlJAAftAL'Y 
YA1'1ETUP"IS 

- -YATM:OOUNT$ [ 15.00 
F()A NQN.V.t.T48LE 9 E:SSES MOGl'lA\A 
SIMlJl-AffS OOUBU: £ 'TP't"6CO<· EPING 
PAOVIOl!l.G~Ull ACCOUNTING f li CIUTIES 

HOMEflfolA~e ta.co 
CONTROL Y'OIJFIFAMI YACCOJN'TSWITHT~ 
HOtJIEACCOU l ANCVPACP<AG[ 
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61 0 
I 
 6::2•:' 


6 ~F) 

~40 

~50 

h6~ J1=R~D< 4 ) : I F J1 <3 THEN MB=-3+2*J1 

ELSE 

ELSE 

ELSE 


r.~ 7\l 
f.-.fJo:: 
r:.9 ..-~ 
7c1 •~' 

7i.,~· -.....,..) 
/ ,t•. 1 

/ ...... .' 
7 4 ..-, 
75<~ 

~, i'.':)' ~ l 

' 
~ ,...., .. , 

'I I . 

7 El"1 

7 c,1;-_. 

EK1·~' 
811·1 
8 :'21) 
p~· -·,::>-. .•'. 

f:J .4 (• 
FJt,r, 
f.j'7() 

8EV1 
Be;>",' 
9(l •) 

9l •) 
9.'.2 r) 
93(1 

II 
II 

jl 

~I 

Ir no~o THEN 820 
~F T Y"' f'0 - 2 THEN PUW"T25~i05B" 
::T TY.,PQ nlEl'IJ CC:.. :;:~39 

Jl ~RND ( 4): IFJ 1<3 THEN M9;- 3+2*J1 
J l •RND C 4> ~ IFJ1 ~ 3 THEN MA:-3+2 *J1 

I:· F'EEft \Ml+M9) ··: > P'5 THEN M5=M9 
1r- PCEY ( M'.?--4 -M f~ ) =·: >! ·7 ~; THEN Mb= MA 
7. :-:- r'Lf.:1·.: (M3+ MB) :' :··· 1n: THEN M7=11B 
M1=•1'1 'l + M5: M2""M6 1-M'.2 : M3=M3+M7 
- · >'Cr: J·:: U'l ll•::175 THEN M1 -c:f"l1 - M5 ELSE POl<E 
~F FTT.l = :.: 1~12}::::175· 1"HEN M2==M2-.. M6 E l_SE POKE 

M9=-96+64* <J 1-2) 
MA=-96+6 4*C J1-2J 
MB= - 96+64* CJ1-2 ) 

t'11 - M5, ZB 
f'l 2 ·-M6~ZA 

~, "ED·'. 1 i·J:'.'r.) "' 1. 7'S THEr-1 l"f:~ =,M :_ -·-M 7 ELSE POt(E M3-M7 1 ZC 
ZA•;;FI.:!'.]-. 1. 1'12) : ZEl= PEE;I< . M1 ) ; ZC==F'EEY ( M3) : POl<EM 2) CC : POl<EM1 ~CC: F'Ol<EM3 , CC 
rr ZA-239 DR ZA=15q OR ZA=207 THEN ZA=ZD 
Ir ZD~ 159 OR ZB=~39 OR ZB=207 THEN ZB= ZE 
:r ZC ~1 59 OR ZC=~37 OR ZC=20 7 THEN ZC= ZF 
z~~ ZA ; ZE~ Z B: ZF•ZC 

n- ! "·(~::.:: t11 [Jfi: Pf.~=-·M ::; DR P(-1:=f•L THEN fl(>() El. SE 81 er 
'. i" cc~2~:9 THEN ff70 EL.SEPL.. AY' 'T2::i502BAGF EDC ": SC=SC

NF.:XTTY 
RCS10RE : FORI=OT047 8 : READA 
l r·· {4=: ~ n IEN P DKEB t- :r' ~5!3 ELSE 
Nf.Tl tt:=::; •1 rn:: S l'uRE 

F·rn 1·n .j)~99 , "GAME o v r:R • " : 
SCREE ~~0 5 1 

POKE f)+ I _, :l '.2!3 

FORift255 TO! STCP .. ·'l :SOUNDI , 1:NEXT 
~ORI ~1 T05000:NEXT 

c Ls r. PF::i: NT " vou ~3 -;onE o " ; s c ; "PO 1N•E;. " ; 
I F" :: NVEY$= II II THE:N ~:20 

GlJTff'.'t!(i 

,I..____-~-P _____.I 

Ft0m G D Snooks In Horsham 
THIS SHORT MACHINE code program 
makes use of the fact that Basic jumps to 
certain locations during its operation and 
returns for no apparent reason. ' 

The address the program uses is hex 
16A. The location Is POKEd with hex 7E to 
~ It to jump to the Keybeep routine 
before retumlng to Basic fN9rf time a key 
la pressed. POKEing 18A with hex 39 
returns back to Basic missing the Keybeep 
routine (see REM lines 100 and 11 O). 

The actual noise is my favourtte but can 
be chMged with a little understanding of 
mact*'8 code. This program can Interfere 
with the printer interface and should be 
tumed off before a printer is used, or all 
you get is END OF LINE CHAS. 

·•100: PRINT@485, SC; 

10 ' t<EYBEEP 
20 ' uu~uuuuuuuuuuuuuuuutt~ 

30 ' u G. D.S (C ) ]8/7/63 u 
4 0 ' U~UUU#UU#U########U~# 

50 CLEAR/2,&H7FB8 

60 DAT A34, 36 , 8E , 0 , 1 , 10, SE, 0, l , 30, ! . 86, E0 

, B?, FF , 2 0, 7F , 1 , 12 , 7F , 1 , l 3, 86, FF, 23, 8 f\: 8, 

8/JFF, 23, 86, FF ,l , 84,F? ,B7 ,FF, 1,86,FF , 31~ 


~,F?,B/,FF,3~73,FF,20 1 34,10,30,1 F 1 26,~ [, 

35' 10 ' 10, BC ' ], 12 l 20 ' EF' 8C' 0' 7 0 ' 26, rs l :1:, J 

70 FORN=LH?F B9 TO &.H?F~F 
80 REAOf\$ :POt< EN 1 UALC '' &.H " t-fl$ ) :NEXT 
90 POK E8.H168,&.H?F:POKE&.Hl6C, &.H853:POt<E8.H l 
6A,LH7E 
100 'DN~POKE&H16A,&.H7E 
11 0 ' 0FF~PO~E&.Hl 6A,&.H3g 

36 ' 39 


Thus, for eacih dlaracter • ..... of•·-rn Mo•• A.~, numbers repreeentlng Ila Morie code la ... I .. \IUll plac:ed In a data atatement. A 1 is a "dlt'', a 
. . 3 Is a "dah" and a zero la the indk:ationI I 
------------,.--------------- that the code haa fi'tiahec:f. In &lit time, a· 
Ft0m Mike Hibbett In Crawley 
THIS PROGRAM was written for people 
who know Morse code but cannot under­
stand it when It i8 sent at speed. 

The characters are actually sent at 
lbout 12 words per minute, but the space 
between characters can be varied - from 
llY8f8I SecxJnds, to the correct spacing for 
Morse of 12 wpm. 

The characters - which may be letters. 

numbers, or a mixture of both - are sent 
in a specified number of groups of five, as 
In the real test. When the tran8ml88ion has 
stopped, the charactefS sent are printed, 
allowing the uaer's 8UCC8SI to be deter· 
mined. There is then t~ option of trying 
again or ending the program. 

The idea for this program came after 
Sludying the Basic "80Und" f\n::lon, tJ/lt:f#­
lng a tone of vmying length to be outputed. 

11dah" 18 three ''dita", 10 the number 
actually removed from the an'ly is put In 
the eoonct fUnc1ion, multiplied by a con­
etant to gtve the correct sound ltngth. 

Line 130·is of Im.est llnc:e It lrwolwe 
the use of logical opera11ana to decide the 
range of the random rullb« EtMt piclcl a 
c:twacter from LS. The Mint1t ligl1I n 
induded, of COUfM. becaUl8 of the un­
usual result of,-1 for a ttue result. "" 

http:H853:POt<E8.Hl


I 

1 GOT03 
2 CSAUE ~ MORSE tt :SOUND10, 1 :STOP 

3 '**************************** 
4 , * * 5 '*MORSE TUTOR - MJKE HJBBETT * 
6 '* G6COQ 4 / 08/83 * 
'? '* * e '**************************** 
10 DATA A, l , 3, 0, 0, 0, 0, 8 , 3, 1 , .f , 1 , 0, 0, C, 3, 
1 , 3, J ,0,0,0,3,1 , 1 , 0,0,0, E,l , 0 , 0,0,0,0, F , 
1, 1 ,3, 1 ,0,0,G,3 , 3, J ,0, 0 ,0,H , 1 , 1, 1 , 1 , 0,0, 
I , 1 , J , 0,0,0,0, J, l,3,3 , 3 , 0,0, K,3,l,3,0,0, 
0, L, l, 3, 111, 0,0, M, 3 , 3, 0,0,0, 0 , N, 3, 1 ,0,0, 

0' 0 J· 0 , 3 J 3 J 3' 0' 0' 0' p ' 1 ' 3 J 3' 1' 0, 0 J Q J 3 J 3, l ' 
3,0,0 
20 DATA R, J , 3,l ,0,0,0, S , 1 , 1 , 1 ,0,0,0, T,3 , 
0,0 , 0,0,0, u , 1, 1 ,3 , 0,0,0, u , 1 , 1 , 1,3,0, 0 ,w , 

1J 3' 3 , 0, 0' 0' x' 3 ' 1 ' 1 '3' 0 J ·0, '( J 3 ' 1 ' 3' 3 ' 0' 0' 
~, 3 , 3, 1, l, 0,0,0,3, 3,3,3, 3 ,0 ., 1 , 1,3 ,J , 3 , 3 , 
0 , 2, 1, 1, 3 , 3 , 3, 0, 3 , J, 1, J J 3, 3, 0 , 4 , )' 1 , 1, J ' 
3, 0, 5, ) J 1 J l J ) J J , 0, 6, 3, 1, 1 , ] J l J 0 , '?, 3, 3 , ] ' 
1 J l J 0 
30 DATA8,3, 3, 3 , 1 , l,0,9,3 , 3,3,3, 1 1 0 
40 DlMLS C35 , 6) 
50 CLS;PR1 NT:PR 1NT " INPUT DELAY BETWEEN C 
HARACTERS BETWEEN l fl ND 100 ";: INPUT 'l 
60 PRINT:PR INT:PR INT"PLEASE WA I T. . . . . . " 
70 FOR A=0 TO 35:FOR S=0 TO 6:READ L$ (A, 
BJ :NEXT 8, A 
80 CLS:PRI NT :PRJ T: INPUT "1NPUT TEXT :LETT 

160 G=U ALCL $ CE, FJ J: FG=0 THEN 180 
170 SOUND 180 , . 5*G 
180 NEX T F 
190 FOR X=0 TO 50*2 : NE XT 
200 NEXT 0 
2 10 FOR X=0 TO 15 0*2 :N EXT 
220 NEX T C 
230 CLS 
240 PR l NT " THOSE WERE AS FOL LOWS i ., 
250 FOR H=0 TO B- 1 
260 FOR I= 0 TO 4 
2/0 PR INT A$ C5*H+1 J ; 
280 NEXT J 
290 PRJ T" " ; 
300 NEX T H 
310 PR1N T :PRIN T :PR JNT "ANO THER GO ?C'Y/N J '' 
320 X$ ="" : X$ =JNKEY $ : IFXS='' '' THEN320 
330 lFX$="'!' " TH EN 11 0 
340 END 

ERS ONL YC l J , MlXE0 (2 ), UMBERS ONLYC 
3J " ;A 
90 CLS :PRJNT:PRJN T:INPUT "NU SER OF 5 CHR 

GROUPS: } TO 100 " ;B 
J 00 DJMFI$ C S:tB- l ) 
11 0 FOR C=0 TO B- 1 
J 20 FOR 0=0 TO 4 
130 E=- (A=lJ*CRND C26J- 1J 
1J- CA=3 l *C RNDC1 0 J+25 J 
140 A$C5*C+OJ=L $CE,0 J 
150 FOR F=l TO 6 

- CA=2 J* CR DC36J ­

of words. After the words have been typed 
in, there will be a delay of about three 
minutes as the words are fitted into the 
grid. The computer then prints out theTh8 PllZZle 1118Icer 
puzzle and asks if you would like another I I~~~~~~~~~~~~~~~~~~~~~~~~~~---' copy. I 

From Michael Jennings in Dodwort.h a grid of letters. The program was written for use with the 

THIS PROGRAM creates one of thost) . Wh'&n run, the program will first ask for Selkosha GP 100A but could easily be 

puzzles in which a set of words is hidden io the title of the puzzle and then the number converted to use other types of printer. 


10 '**************************** 20 "***** THE PUZZLE MAKER ***** 
30 '***** *****BY M.JENNINGS 
40 , :u::t.** 26/7/ 83 :u ::u::r. 
50 '***************************:t.
60 CLEAR 5000 •CLS •DIM G$( 19, 19 ), 8$( 50 ) 
70 It4PUT "TITLE OF PUZZLE " ; TI$ 
80 I NPIJT "HmJ MAt~'i l>JORDS" j Z : IF Z >50 THH~ PR IIH "TOO f1At4Y " : GOTO 
90 FOR X=l TO Z 
10121 PRINT "WORD NO . " ; X; : INPUT W$00 : IF LEl~( WS(X) Y>20 THEN PRUIT 
I~~' ' : GOTO 100 ELSE Sli( X ) =l>J$( :x: ) : NEXT >t: 
110 CLS0 : PR I NTl!265 ' II PLEASE WA IT II ; : SIJIJt~D 90 ) 5 
120 FOR X=0 TO 19 : FOR 'v'=0 TO 19 •G$(Y,;.<: )=" " : t·~EXT Y, X 

80 ELSE DIM l>J5< Z ) 

"TOO BIG TR'r' AGA 

1313 FOR X=1 TO Z: D=Rt4D( 2 ) : IF D= 1 THEt~ NE:X:T X ELSE TS=" " : FOR Y=LEM<WS<X) ) TO 1 ST 
EP -1 •TS=T$+MI0$( W$CX),Y, 1 ) •NEXT Y: W$CX>=T$ :NEXT X 
140 M=Z 

I150 F=0 =FOR I=l TO M-1 
160 IF LEN( WSCI ) ) )~LENCWS< l+l )) THEN 180 t170 TS=WSCI ) :WSCI ):W$CI+1 ) =WSCI+1 >=TS :F=1 
180 NEXT I : JF F=1 THEN M=M-l •GOTO 150 
190 FOR X=1 TO Z 
;200 D=R~m< 4 ) : m~ D GOSUB 490 J 530 , 5701 610 
210 ~~EXT X Continued on page 51 
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DRAGON/ATOM/ORIC·l 

ADD LOw~cosT 110 POWER WITH A VIA BOARDNEW 


DRAGON 32 

SOFTWARE 


DRAGON CHARSET (C) 1:7 .50 DRAGOft OTHELLO (C) 1:5.95 

TEST ON THE Hl.·RES PROBABLY THE BEST 
SCREEN . YES THIS UTILITY VERSION OF THIS ANCjENT 
LETS YOU WRITE TEXT CHINESE GAMEEVER;TO 
DIA.GONALLY, BACKWARDS, BESEEM ON ADRAGON. 
BIG, SMALL PLUS MANY HOURS OF ENJOYMENT. 
OTHER VARIATJO,NS. 
ALTOGETHER AN EXCELLENT DEALER INQUIRIES 
PROGRAMMING TOOL WELCOME 

SEND CHEQUES/PO TO: 

ASN COMPUTERS LTD 
DEPT DU 


89 STATION CRESCENT 

ASHFORD, MIDDX TWS 3HN 


TEL: 0782-57599 


*CAN YOU WRITE GOOD QUALITY PROGRAMS? 

WE PAY TOP ROYALTIES FOR 


GOOD SOFTWARE. SEND FOR DETAILS 


Drive e.xlra t/O devices. from LEDs and sw tc es to e~tfa perl er.als. Lin 2 
micros tor dal program transfer. spool listlngs to a second m cro to prin save 
etc (see TEVllNK below). 

HARDWARE : 6522 VIA provides i6 110 lines oonuot, serial port, 2 timers. 
interrupt register. llO, vollage and interrupt lines taken to 26-way tOC plug tor 
easy cormecHon to perphe<ats etc. Con ector availa_ble for D agon, Atom . 
The Board may be interfaced to most other 650216809 micros. and may be 
shared between e's by changing the plug-in connector. 

SOFTWARE : 'TEVUNK' package provides 2·machine paral I link (2 Boards 
needed), overall speed about SK DATA bytes/second willi error checking. A 
PRINT SPOOLER is i eluded (only 1 Board needed): connect pri ter port to 
VIA board on receiving micro and use normal UST/PRINT etc. 
Drago Atom cassette ........... ... ................. .............. .... ........... ......... £7.75 
Assembled boa d Atom oonnec1or .. .......... .............. .... .............. ..... C18.7S 
Assembledboard Oragonconriecto .......................... .. ......... ........... '[18.75 
Dragon I 4K EPROM Board : lak&s 3x4K and 1x2K EPROMS. Specify 25 or 27 
series . Assemb d Board ......................... .. ................................. ....... £15.00 

PROFESSIONAL QUALITY DRAGON SOFTWARE: 
ML-DATABASE: A flex1b e. general -purpo e data ti ling and re1rlev program. 
wi~ an " Auto-Re Ind r' ealure fOf birthdays. appo·n1men1s etc, plus a 
powe<ful search facil ity. M.ood'e program ....................... .. .. ... .... .. ........ £9.75 

ORIC ADVENTURE: Tev og's Kingdom is a real-time text advoriture OI the 
4.SK Orie. II featu1es spells. clues and problems. a welt as enem·es and allies 
- can you steal King Tovrog's Talisman before returns? Al thoug no wo 
games are t e same. the distrlbutio of items around tho layout is logical ratliet 
than totafly random, g'ving a ga w1 lch retains its inte est even afle you 
have succeed d severa l ti es. Excelle t value for money. Ca sette ..... l:cS.75 

• Orner software and hardware available soon * 
MAIL ORDER ONl Y, SEND FOR LISTS/DETAI LS 


All prices fully Inc lusive of VAT, p&p etc 


Tevward Microtech Ltd 
(Dept DU), 403 Dallow Road, Lulon LU1 1UL 
Telephone: (0582) 418906 DU 

I enclose PO CHEQUE for£________ 
Na111e_____________ ___________ 

Address·---------------­-----­



• • 

• • 
• • • • • • • • • • •••••• 

• • 

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

! FOR A LOT OF FUN ! 
i ON YOUR DRAGON i 
: :
! JOIN OUR CLUB I 
•. Members· program listings, competitions. special oflefs. jokes e 
: and snippets of news and comments. I 
• We have a vast selection of games. utility and business software • 
: .. . Over 170 titles currentty in stock ' I 

THE STATACOM TOP 10 

Frogger (Microdeal) Bonka (Morrison)
·=.· I

•. And all because ... (B&H Software) Orone Data Tank (Cable) • 
•. Sp.ace Shuttle (Microdeal ) Franklins Tomb (Salamander) : 

Oroids (Morrison) Dream (Dragon Data) • 
: Crusader (Morrison) Android Attack (Microdeal) I 
: Also : CHESS, DEMON. HI RES. FORTH and COMPOSER : 
=:. NEW TITLES : Drag Runner. Shark Treasure, Monsters. Cave I

Fighter. Storm Arrows, Doodlebug . 
PRINTERS: Oki Microline. Seikosha, Epson. Star, Juki, 

•. Silver Reed. • 
DISC DRIVES: Cumance. Mitsubishi. Shugart Canon. • 

: MONITORS: Portatel's Luxor colour monitor TV (14" lo 20"). I 
: ACCESSORIES : Printer ·monitor cables, dust covers , joysticks. • 
• setf·centring joysticks and "The Plug". • 

: ......... ...... ... ... . . ! 
....... ......•• ••• • • • • • •• •• •••• ••••.: .... .. .... .... ... . . : 

=: a :::: ~ STATACOM LIMITED i 

234 HIGH STREET, 
: S·UTTON. SURREY SM1 1NX • 

I Telephone·Mail Orders welcome. 01-661 2266 I 
.......................................... 


S.,perl)ly 1ea1tS11c s.1rumont&'10n and lots 
view 1n h el e s1mulahon wti1ch includes 
eme<genc>es such as engine fires and svs· 
lems la1l1Jres This program uses high resolu · 
hem graphics to the fu ll to orodue<1 1~ most 
re hS11c llignt-decl< tiiwlay yel seen on a 
h001e computer . There are 2t real 01als ano 
25 otller 1n01ca ors !see <Mgraml. Your con­
tro ls operate thrott le. ailerons. e levator$, 
11aps. slats. spoilers. landing gear. reverse 
lhfU51. llral<es . et~ You see ine runway 1n true 
pe.-speciJV&. US<Js 1oys•icks and includes op­
lioos to start with take-off or random lanOlng 
app<oach. " A real sim tK>n, not Just another 
game / YoorQ>mp,,tttr, Apol 19 '83), 

CH..ne C9.9S (p•p end VA,f lnGIUcMCI) ; 

DACC Ltd (Dept. DU) 
23 W8Y9fley ROid, Hlndley, 
Gruter ...ncheeter WN2 JBN. 
10.• tel\ within 48 l\oura) 

~c:i . 
~~· I . ... .... ~ 

~ j .iv ... ~'1 

••.. !;;·;;! 
•.1. 1• .1
· m .. 1
•••••••••••• 

ACTUAL SCREEN PHOTOGRAPH 
In US U7.95 (P•P •nctucMCI) 
Order from 110le dlatrlbulOI' : 
Fl'MI< Aallton (10ept. 001 
PO Box 7037 
Cllula Vlate CA 12012 7037 
(C81"ornl• rffld8nb 8dd 1% ..... 1..1 

m 32 BIRCHWOOD OAIVE . WILMINGTON . OARTfORO. KENT OA2 l NE 

WHY BUY ACOMPUTER THAT: 
• C;INNO I Ml~ !EXT Arn GR/\f'HICS • HAS NO l O'll'fR CAS{ • 

• HAS NO REDEFINABLE CH AAJ\CTERS • HAS NO CURSORcor TROL • 

YOU DIDN'T. NOW FOR ONLY £10.00 

WITH BY PAUL BARNED 


YOUR DRAGON 32 HAS ALL THESE ANO THE FO~~OWll'fG ; 
• Del1nall le saolllflg w 1n<10w ft ChOooe ot tour Dacl<ground cOIOurs • Tex! scrolls 
1ndependeni of g apllics ft Aulo repeat keyboard • Te• "' g••P""'5 can be 
1ndependen1ty cleared • 255 cnBt-.rs inc;IU<ling cQnlro1 cllQes and graphoC-s all 
available d irect from tile keybolfd 8nd In qu<Mes In pnnt statemenls • Programmed 
cu sor con1rol - eg: pnng ",_ l l 1- • Characie<s can be easily redefined 
11smg arrow eys or in Basic and Saved * P•eprogrammed ma! s symllOls and 
grap~1cs 1nd\Jd1ng lnvaoers etc * A.btlrevlated lteyword enll')' * C•ash rilcovel')' and 

" Old " oommarn! ft 

Al.l F'UllYCOMPAllllE Willi IASIC AllD CAii IE USED IN YOUR OWN PROGR~S 
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M & J SOFTWARE 

fig-FORTH FOR THE DRAGON............... ....................... £10.00 
Thts casseue-basad package represents rantaslie value to r m y. rt consis ts ot tt>e 
FORTH language. llie standard ed1t0<. and our 6809 macro assemblC/, A disk 
simulat1Qn Is provided in the high rosOlution scrnen ar agiving 1 I Kol space lor souroe 
program oovatopment. Oocumentat1on consists ot the hg-FQATH lns1aftat10n Man u 
plus lots ol example programs. memof\' map etc. 

DRAGON COMPANION BOOK ...................... .............. .... £4.95 
Th9 DRAGON COMPANION Iles been wen received by thousands ol Dragon users 
lhroughout Europe. ft was written by Mike Jar\llS who has an honoUJS degree 1n 
computer science from Kee Unrversity. Packed f\.J ll ot useful intonna·hon - induc1m9 '-' 
hsrlng 01a lull 6609 disassembler - 11l1s boo< IS a must tor any sonous Dtagon user. 

ALL ABOUT FORTH by Haydon ............... ............. .... ...... £7.95 

An anno1a1ed gloS!>l!f\' or FORTH with cros.s reda,rences to fog-FORTH. Starting FORTH 
arid lhe FORTH· 79 standa1d. lnvall.>llbl<l as a work ol releronce. 

AJJ pnces lflcltJSive of postage and paclung. 
Clieques and POs please to. 

M & J SOFTWARE 
34 Grays Close, Scholar Green 

Stoke-on-Trent ST7 3LU. Tel : (0782) 517876 

"·· Ql1PIDSOFr ~::~, 

DRAGON SOFTWARE AT BETTER PRICES ONLY 

OLTAO HOUSE 
KEITH PARK ROAD, UXBRIDGE, MIDDLESEX 

MICAODEAL PEAKSOFT 
ALCATRAZ HANG IT 
COSMIC ZAP LION HEART 
DEFENSE DEATH'S HEAD HOLE 
GALACTIC ARP £5.45 
SCARFMAN Our Price £5.00 
ANDROID ATTACK McLOTHLORIEN 
THE KING ROMAN EMPIR E 

WARLORD
ARP £'8.00 ARP £6.95 
Our Price £7.75 Our Price £6.25 

IMPACT 
THE QUEST 
STAR TREK 
3D MAZE 
RRP £5.00 
Our Price £4.75 
GEM SOFTWARE 
MONSTER MINE 
SULTAN S MAZE 
ARP £7.95 
Our Price £7.25 

SEND CHEQUE OR POs OR SEND SAE FOR OUR 
NEW CATALOGUE OUT NOW' 

DRAGON 32 

ACE HIGH 


Machine gun warfare 
in the sky 

Your machine - The Spilfire. etght 
machine guns. 16 one-second bursls. 

Your 1arg&1 - slow moving Ho1rutel 
bomber.; escor1ed by 1ormtdable Mes· 

se•scnm1n flghtets. 
Your task - 1a.1<e the bombers apart Engage the M ss&1sct>mrt1s only II they gel In 


your way. 

A high score gives 'l'OU a second run and a criu;k at ACE quali1ication - 25 raiders. 


TM alert pilOI surv..es Aocu1a1e aim scores high. 

Up 10 ten mmu1es V10len1 act<>n 


Fe11Mes ht-rjlS g:rapl11C$. cockpi t vtew. mar minor. 30 acbOn. realtstK: sounds. reward 

system 81'd o talle<l scorecard. 


A quality game usu'Q all 32K. 

Not available in or to l1branes or club systems. 


Fasl service £7.95 

TUDOR WILLIAMS 


15 Summerhill Road, Bilston, W. Midlands WV14 SRO 


Computasolve Ltd. 
8 Central Parade, St Mark's Hill 

Surbiton 
Telephone: 01-390 5135. Opening hours: 9.30-6.30, Mon-Sat 

Dragons from stock.. ............. ... ... ...... . £175.00 
Telewriter word processor for the 

Dragon .. ........... ..... .. .. .... ... .. .. ........ .. £49.95 
CTI CPBO dot matrix printer ......... ... ... £299.00 
Seikosha GP 100A matrix printer.. .. .. . £240.00 

Plus a full selection of software for the Dragon 
including the latest Microdeal releases 

All prices including VAT. 

http:9.30-6.30
http:cnBt-.rs


F=l 

220 r1=z 
230 F=0 : FOR 1=1 TO M-1 
240 IF S$(l)<=S$(1+1) THEN 260 
250 TS=S$Cl )= SSCI>=SSCI+1> =S$Cl+1 )=TS =
260 NEXT I =IF F~1 THEN M=M-l 1 GOT0230 
270 FOR R=0 TO 19 =FOR C=0 TO 19: IF 
280 NE>~T C, R 
290 FOR R=0 TO 19 
300 FOR C=~ TO 18 
310 GS( R J c )=GS( R > c ) +II II 
320 NEXT C .• R 
330 CLS=PRINT ti PREPARE PRINTERtl =SOUND 
340 PRINT #-2,CHRSC14 ) :PRINT 
350 T~lNT( Z/5 ) = IF T< >Z/5 THEN T=T+l 
360 FOR >~= 1 TO T 
370 PRINT #-2,S$CX) , S$CX+T ) ,$$( X+T*2 ),S$CX+T*3 ) ,S$CX +T*4) 
380 t~EXT >:: 
390 PRINT#-2 =PRINT#-2 
400 FOR R=0 TO 19 
410 R5=t1 11 =PRINT #-2 
420 FOR C=0 TO 19 :R$=RS+GS<R.C >= NEXT 
430 PRINT #-2 ,STRH~GS( 10," II )+RS 
440 NEXT R 
450 CLS i I NPIJT II ANOTHER COPY ( y / N ) 
460 IF AS="Y" THEN =PRitH#-2 ,CHRSU3 ) =PRitH 
470 IF AS="M" THEM END 
480 GOTO 450 
490 R=RN0 (20)-1 =C= RND(20-LENCWS(X)))-1 
500 CC =C =FOR \'=1 TO LEt-~OJ!fiOD) : IF 
C><>" " At·m GS(R ,CC ) < >MIDSOJ$0D ,"r', 1 ) 
510 FOR Y=l TO LEN( W!fi (X)): G$ ( R, C>=MID!fiCW$CX),Y,1):C=C+ 1 
520 RETURN 
530 R=RNDC20-LEN( W!fi CX)))-1 :C=RND(20)- 1 
540 RR=R :FOR Y= 1 TO LEN<l~S< :x; ) ) : IF 
C><> " II AND G!fi CRR.C )()Ml0$( W!fi( X), Y, 1) THEN 
550 FOR Y=l TO 

) , 'i , 1 )= 11 11 THEN NEXT 'y' ELSE IF G$C RR, 
530 ELSE RR=RR+l =NEXT y

LENCWSCX)) •GSCR,C>=MID$CWS<X), Y,1> •R=R+1 :NEXT Y 

"~ ) ) )-1 
) > ''( J 1 )=II II THEN t~EXT \' ELSE IF G 

THEN 570 ELSE RR=RR+1 • CC=CC+l = NE~T 

" THEt~ t~EXT ''( ELSE GS< R) c )=M IO!fiOJ 

C=20-RND(20-LEN(WSCX)))-1 
r1 H >!liOJ$00 I 'y' ·' 1 ) =" II THEM t~E>ff y ELSE IF G 

THE~~ 610 ELSE F:R==RR-1 : CC=CC-1 : NEXT 

" THEN NEXT y ELSE G$( R, c )=~1I ()$( w 

i 

Slow.._ fOI' listing .... 
several ROM·celll· which were mactilne 

Comput- · • 
Interest In It 

l'8f8r9nce WU mD 10 loc8llon 359 Which 
part of the 4print to SCl'Hn' 

tOUtine. I recalled ltiat thi8 was oned 1M 
major requirement&,.iettng f!J'/~ 
progress. With the locatlon enrered and 
minor~ to lhe~ ldcfre9.. 

~ · · 
controls the speed Of lilting yja lhe right 
joyftlc:k and as It creates a delay before 

~ BhOu1d 

10 'fill ·• ·. VA'lILIST :"'* 
20 C1..".All ?00 ,31 999 

IO FOR Xw 2000 tU ~?r>?4: JU:AD Yi!'OK!: X, Y:NT:(T 

6o DATA 57, •8,2~9, ~}.A~ , ~7 

70 POKE }59. 126 ,~r.;; Vo, 1?StPOia: ''" ,O 

-

560 RETURN 

GS<R .. C):" 11 THEN GS(R ,C)=CHRS<RNDC26)+64 ) 

150,50 
#-2 ,STRING$C5 ,'' ")+TIS =PRINT #-2,CHRSC15) 

C 

II ; AS 
#-2 ,CHR!fiC13 ): GOTO 340 

11MID!fiCW!fiCO,Y, 1 ):=" THEN t-~E?\T 'y' ELSE IF G!fiCR,C 
THEN 490 ELSE CC=CC+1 :NE>=:T '( 

=NEXT Y 

MI DSC W!fiC:><: 

570 R=RNDC 20-LEW W!fi ( l< ) ) ) -1 : C=Rt~C· ( 213-LEW l~$( :

580 RR=R : CC=C :FOR \'= 1 TO LEt4( l~$( x )): IF MI D!fi( W$( x
 
t <RR , CCX >" AND G$CRR,CC)<>MIDSCWSCX) ,Y, 1)
ti 

y 

590 FOR Y= 1 TO LENOJ$( x))' IF MID!li(l.J$( x ) I "!'' 1 )=II

$CX ),Y,1 >=R=R+1 •C=C+l :NEXT Y 

600 RETURt~ 

610 R=20-RHDC20-LEN(W!li(X)))~l =
 
620 RR=-R :CC=C :FOR Y= 1 TO LEH<W$00) ; IF 

$( RR ) cc)(>" AND G$( RR I cc )< >M I 0$( l•J$( x) I'( J 1 ) 
II 

'1' 

630 FOR Y= 1 TO LE~IOJSOD ) ; IF r1 I D!Si0..1$( x ) I y I 1 ):: " 

$( X), 'r', 1 ) : R=R-1 :C=C-1 : t·~E)<T Y 

640 RETURt~ 


f 

Ft0m J Whit1110l9 in Leicester 
"CONGRATULATIONS, YOU have saved dependent .. • I returned'°' SHIFT@ . 

the earth, your finat score was -13.753" .But a ~ artk:Nt in ~ 


clearty my score was being tampered ing WNldy revived my

with. Not for the firat time did I regret the 

Dragon's supercharged LIST which forced Basic visits u 

either listing short blocks or attempting 

continual SHIFT @. 


My own interest in a sorution to this 

problem stemmed from an article in 1he 

American magazine Rainbow in February aea It was complete. The 1fnl8tMld 

which offefed a joystick controlled variable 

speed Hater for the Tandy Colour Compu­

ter, a madrine not unlike the Dragon. printing Charact8rs to the 

Sadly this machine code patch utilised .,improve the trace~· 


1 
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DRAGON 32 

DRAGON TREK 
Your starship has just entered quadrant 6-8. 
You are surrounded by eight battle cruisers of 
the Klingon Empire. Do you tighl or run? They 
launch a salvo of photon torpedoes . You 're HIT' 
Get a damage report . It's OK, the shields are· 
holding, the next move 1s up to you. but be quick 
or they will attack again. H1·res graphics, 
onboard computer and lag time interaction will 
have you zapping Klingons until stardate 2477. 
"Excellent value for money." 
Your Computer 

THE RING 
OF 

DARKNESS 
The game created to be the most 
complete , enthralling, addictive 
and deta.iled adventure ever written for the 
Dragon 32. A whole graphic world (ol 
nearly 3,000 travel days) with kings, prin· 
cesses, mad jesters and dangerous quests 
will unfold before you . Across ocean. river. 
mountain and lores! you travel to trade In 
many towns and dare the depths of vasl 
dungeons (more than nine levels deep wilti 
over 20 ditterent creatures in hi-res 3·D 
graphics) , in search of fortune and the 
hidden curse of the Dark Ring . Many hours 
of mystery, suspense and raw excitement 
await you . 
"The most lmpretJs/ve adventure tested 
. . . soon displaced breakfast TV In our 
house." Your Computer (Apr/I). 

:sJ 
~ 

PEPPER'S 
GAME PACK 

ARTIST'S DESIGNER 
Produce intricate designs in hi-res graphics and save them 
on . cassette. Full list of features includes text merging.. 
joystick or keyboard control, circles , paint and shape 
replication. Ideal for home video captions, education, charts 
and diagrams. 

All prices Include p&p, VAT and the WINTERSOFT 
guarantee of quallty and reliability 

Dealer enqviries wt;1lcome 

Tel: 01 ·367 5720 

r-----------------.,
Post coupon now to : 

WINTERSOFT I 
Dept. 0 , 30 Uplands Park Road, Enfield, Mlddx EN2 7PT I 

Please rush me copies ol (tick box) 


D The Ring of Darkness ... ... .......... ......... ... .... ...... .. ..... .. .... ......£10.00 I 

Dragon Trek ............. ..... ...... ........ .... ....... ......... ....... ..... ........£6.99 I 


O Pepper's Game Pack .... ........... ...... ......... .... .... ........ .... ..... ....£7 .95 I 

D Artist's Designer .................... .. ... ......... ...... ...... ... .... .... .. ... .... .£6.99 


I enclose cheque1PO for C...... .. .... ........ ........ .. .. ... .. .... .... ,.... .. ............ ... II 

NAME .. ... .. ..... ..... ...... ...... ..... ......... ..... ........ .... ....... ...... .......,... ,...... .... .. I 

ADDRESS ... ...... ...... .... .... ... ............ ..... ..... ..,.. ,.,.,, .,,.. .... .. ..... ... ..... ...... I 

............. .. ............·-................... ........ ................................... ...... .. .. ..... I 

..... ....... ........... .. .......... .......... ......... ..... ............. ............ ....... ........ ..... ... .
------------------· 




This Is the chance to air your views - send your tips, compliments and complaints to Letters 
Page, Dragon User, 12-13 Little Newport Street, London WC2R 3LD. Letters 

Merging 
made easy 
MERGING PROGRAMS can be 
done more eas ily than in the 
method show in the August issue 
of Dragon User. It can be done in 
a few simple steps . 

1. 	LOAD .. A.. 
2. 	POKE25.PEE K(27) 
3. 	POKE 26,PEEK(28)·2 
4. 	LOAD .. 8.. 
5. 	RENUM so that '"B" sta rts 

alter program .. A. 
6. 	POKE 25 .30 · POKE 26,1 
You must ren umber program 

'" B'" so that it starts after program 
'"A" . otherwise the two program ­
mes w1111us1tag on to each other. 
This resul ts in acrash when RlJN . 

I also have a tip for saving a 
screen of text on o ca ssette. This 
cou ld be useful fo r loading 1n ­
formatton at the beginning o a 
cassette or program 

1. Put 1nformat1on on screen 
2 . 	CSAV EM · · NAME ' ' 

.1 204 '1535,1024 
To load 1t bac . you simply use 

CLOADM '"NAME.. 
Finally, o disable the eyboard 

you type POKE 65301 ,0 To en­
able i again you type POKE 
65301 .20. This could be used to 
disablethekeyboard in aprogram 
when ca lculations are being made 
and to enable it again when an 
inpu t is required . 

AdrJan Hadayah. 
London E18. 

Graphics 

on tape 

AS SOME graphics can eas ily take 
over 15 minutes to be drawn. I 
thought 1t would be much hand ier 
tobeable to save them on tape so 
that they can be replaced into 
memory in a fract ion of the time . 

My method is based upon the 
CSAVEM command desc ri bed in 
the manual . The graphic pag,es 
fo r the Dragon 32 are at the 
following locations: 

Page 1 hex address 600-BFF 
Page 2 . . ._. .. ... C00-11 Ff 
Page 3 ..... _ .. ... .1200-17FF 
Page 4 . . 1800-1OFF 
Page 5 .. . .... ... .- 1E00-23FF 
Page 6 . ..... .._. 2400-29FF 
Page7.. .. ... .. .. . 2A00-2FFF 
PageB ... 3000-35FF 
PM ODE 0 uses on ly one page . 

PMODEs 1 and 2 use two pages . 
and PMODEs 3 and 4 use four 
pages . So , as suming th at your 
start-page was 1. you can save 

your graphics using one of the 
commands below : 
CSAV EM " NAME " .&H600 . 

&HBFF . &H600 (for PMODE 0) 
CSAVEM " NAME ". &H600 , 

&H11FF. &H600 (lor PMODE 1 
or 2) 

CSAVEM " NAME '". &H600 . 
&H1 DFF. &H600 (for PMODE 3 
or 4) 
Your graphics masterpiece 1s 

now on tape To access 1t at any 
time use the CLOADM command 
CLOADM " NAME .. or simply 
CLOAOM. 

Once loading is comple e. type 
in the following to display the 
graphics: 

10 PMODE 4 .1 : SCREEN 1. 1 
20 GOTO 20 
Note that line 10 sets up the 

graphics mode as it was in your 
original program But changing of 
the PMODE va lue can give some 
interesting results. 

0 G Rendle. 
Southampton . 

Defending 
the ZBO 
I ENTI RELY agree with the view 
expressed in your August issue 
that the 6809 1s nicer to program 
than the Z80 . bui I feel that some 
remarks about the Z80 are unduly 
severe and misleading to readers . 

A rigorous comparison of the 
two chips would be a consider­
able task involving many days of 
work and I have not carried this 
out. However. 1. have written 
thousands of lines ·of source code 
for both machines and made 
somecomparisons between them 
and I would ll ke to point out some 
saving graces of he Z80 . 

In the matter of the instruction 
sets it is universally accepted that 
the 6809 is easily 10 be preferred 
overall . However. the Z80 has the 
DJNZ (decremen t loop counter) 
and jump if non zero) and LD IR 
(block move) instructtons which 

one really misses on the 6809. 
One also misses the conditional 
CALL and RETURN instructions. . 

It is also accepted th at the 
1MHz 6809E has much more 
power than the 2MHz Z80 . But 
most Z80s are 4MHz Z80As. 
wh ich may be more powerful than 
the 6809E. ZBO Bs (6MHz) are 
available more cheaply than a 
6809E and he Z80 H (BMHz) has 
also been announced , so o say 
that the 6809 is .. emphattcally the 
best 8-b1t chip.. is conten tious 

There is . moreover. one area in 
which the Z80 beats the 6809 
hands down - the Z80 is one of 
a fami ly ol cheap . available VLSI 
ch ips whi ch support a very 
l}Owerfu l mterrupt mode . There 1s 
no equivalent to interrupt mode 2 
on the 6809 . no second sel of 
registers for 1nterrrupt handling 
and no equivalent for the ZBO A 
OMA chip. for example. on the 
British market . 

There mu st be many applica­
tions where a ZBO-based system 
wou ld be the logical choice . de­
spite lhe fact ha! the 6809 is 
undoubtedly '" mcer to use tor 
programming ··. 

James w. Thomas. 
London NW4. 

Coloudul 

Dragon 

WE ALL know that theDragon has 
nine available colours . What may 
not be well known is that it also 
contains a wide selection of 
striped paint. If you don 't believe 
it. try the following program: 
10 PMODE 3.1: SCREEN 1.0 
20 FOR 1=1 TO 255 
30 POKE &HB2 .I 
,40 POKE &HB3 . l- 1 
50 PCLS : CIRCLE(128.96) . 75 
60 PAINT (128.96) 
70 NEXT I 

It would appear that the stan­
dard Basic commands for select­
ing colours only set the two least 

Sottware gp 1O 

(1) Mountain ... .................. ~ . . .... ..... . ....... . Dragon Data 


2 (5) The King ...... ... . .....~,. . .... ... ... . .......... .. Microdeal 

3 (- ) Frogger ........ ...........A ... . .·.......... , ' . ..... M1crodeal 

4 (7) Android Attack ..... .. ......... ... ... .... M1crodeal 

5 (5) Space War ... ...... .. .. .... .... ........ ... ·- ... ... . Microdeal 

6 (8) Nightflight ..... .. ........ .. ..._.......... .............. ... . Salamander 

7 (-) Shuttle... .. ... .. ......... .... _.. . .. ...... ... .. ... ·············-- ·Microdeal 

8 (9) Planet Invasion ... ..... .. . .. .... .... ...... .. ..... ..... Microdeal 

9 (-) Ring of Darkness .... .. .... -.... .... ...... . ....... . Wintersolt 


10 	(-) Cuthbert Goes Walkabout . ·· ···-··· ····· Microdeal 
Chart compiled by Boots 

significant bits of locatio ns 82 
(current foreground colour) and 
83 (current background colour) . 
whereas POKEing can set theseto 
any value between 0 and 255. 
Quite where the stripes come 
from though. I have no rdea . 

KA Blackwell 
Southampton. 

Underused 
function 
ONE FUNCTION which seems to 
be 	 vastly underused - judging 
by a study of publ ished programs 
for the Dragon over he past year 
-	 is the ASC funct ion . 

Its use is qu ite sim ple. 
ASC(X$) Will give the ASCII code 
(Ameri can Standard Code for In· 
formation Interchange) of the first 
character of X$ . So . if X$ =..A.. . 
then the value returned is 65 (see 
Appendix A in the manual). 

The implications of ASC are not 
so simple . I have seen several 
programs recent ly where the use 
of ASC would reduce the coding 
quite considerably. Fo r example: 

200 IFA$ ="A" THEN f = 15 
210 IF A$ = " B" THEN F= 25 
220 IFAS = " C" THEN F= 35 

and so on down to 
300 IF A$=" K.. THEN f =1 15 
In this routine there were 11 

lines and the pattern is very clear. 
As A$ is tested in turn for the 
letters A to K. F is set to the 
appropriate value from the lis 15. 
25. 35 . . 115 - numbers 
increasing in 1Os . 

Now the ASC II codes for A. B. 
C ... K are 65 . 66 . 57 . . . 75 . 
So . wh ile the ASCII codes in­
crease by 1, the Fvalues increase 
in 1Os. This pattern can now be 
translated into a one-li ne sta e­
ment to replace the original 11. 

200 F=(ASC(AS)- 64)10 5 
The section ASC(A$) - 64 

reduced the character A$ to a 
number in the range 1. 2. 3 ... 
11 according to whether A$ is A. 
B. C ... K. If this value is now 
multtplied by 10, then th is will 
produce numbers from the li st 
10, 20 . 30 . . 110 . These values 
are clearly five too small and so a 
five must be added . 

In looking at this new one-line 
version. I would agree that the 
meaning is not as obvious as the 
earlier 11 lines. but surely that is 
taking clarily too far ! Just think of 
the time you have saved yourself 
and the many readers who have 
tried out your program . 

Paul Yeandle. 
Poole. 
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RACING FORECASTER 
A tried and tested program. 
Simple to use - no records to update. 
Tape contains data for flat races at any of 34 principal 
courses. 
High success rate . 

DRAGON 32, SPECTRUM 48K, TANDY COCO 3:iK, 
ZX81 16K 

Only £4.95 inclusive 
RED ROM DATA 


72 LAMBERT ROAD, GRIMSBY DN32 ONR 


FREE cata/Og(Je wrtn every order' 
CUTH8f"RT GOES WALKABOUT (M1crodeall £8.00 
FROGGER (Mrc Odea!). £8.00 
MOROCCO GRAND PR IX 1M1crodeal l £8.00 
COSMIC ZAP !Microdeall .... 1:8.00 
TELE-TUTOR (Microdeal) Educa11onal package 5 10 adult £25.00 
DRAGON MOUNTAIN (Dragon Data) .... £6.95 
SELECTIONS 1AND2 (Dragon Data) each £4.95 
ENO STALAG (Dragon Dala l Two programs on one lape £6.95 
CHESS (Dragon Da ta) 198 1 M1crocompuler Chess Champ10 £19.95 
VOLCANI C DU GEON (Carnell) .. ....... . ........ . .... £5.00 
NEW self·cen 11 1ng 1oys11c ks fM1crodea1 1 £19.95 

SPlCIAL OFFER 
Oeduet t1 per item 

Please send cheque/POs to SYSTEM-SOFT 
FREEPOST (no stamp reqd) . Ackworth wMn onlertng
Pontefract. West Yorkshire. WF7 7BR lwo or mar•! 

SYSTEM.SOFT 
FOR THE BEST FROM THE REST 

DON~T JUST PLAY GAMES! 
USE YOUR DRAGON AS A CASSETTE 


BASED FILING SYSTEM WITH 


PRO-FILE© ONLY £9.95 
" UNLIMITED CAPACITY. HUNDREDS OF USES 
• DESIGN YOUR OWN FILE LAYOUT 
• MENU DRIVEN, F\JLL COLOUR AMO SOUND 

" EASY TO UNDERSTAND 56 PAG.E MAMUAL

* " YOUR COMPUTER 1$ACT1JALLY USEFUL" (PCW 21 .7.831 1 

EDUCATIONAL SOFTWARE ONLY £4.95 EACH 
* Physic• (0 Level Revision) * BIOiogy (0 Level Revision)
* MllllS (CSE Rev1si0<1) * ArittuMtlc (Practice 7"1 1 yrs) 

" SP*Jllng (Improver 9 99 yrs) • Table• (Ptactoee 7•'11 yrs) 

• Mllhemllll<:a (PrectK>e 8 11 yrs) • El'!9llltl (Practice a111 yrs) 

" R.enortlng (1 + Revisoont • Knowledge /0 1.llZ 9199 yrs) 


CHEOUES•PO TO 

MICRO-DE-BUG CONSULTANCY 
60 SIR JOHNS ROAD. SELLY PARK, BIRMINGHAM 829 7ER 

FREE LISTS OF DRAGON 

SOFTWARE AND HARDWARE 


ALL AT UNBELIEVABLY 


LOW PRICES 


SAVE£££ TODAY 

SEND SAE NOW TO : 


A.C.S. 

PO BOX AT15. ANTRIM 

Co ANTRIM BT41 1LT 


> ~~~.~~.~~~~rrwti~~ 

* Software for hire from 11 manufacturers
* Over 90 titles to choose from, and growing
* TWO YEARS membership for only £8.00 
* Same-day service 

Send for details of FREE three months 
trial membership enclosing SAE to: 

MONSTER SOFTWARE CLUB 

32 Lennox Drive 


Lupset Park, Wakefield, WF2 8LU 


S.P. ELECTRONICS 

DRAGON 32 ...... ... .................... ................... .... ... . £175.00 
DISK DRIVE (Single and Dual) with controller 
from ....... ...... .. ........... .... ....... ........... ............... .... . £2.75 
JOYSTICKS --- ······ --- ··············· ···· ··········· ·---···· .. ·-- · £14.95 
TELEWRITER WORD PROCESSOR ............ .. .. £49.95 

STAR D.P. 510 Dot Matrix Prinler ······---- -- -····· ··- .. £330.00 
CP80 Dot Matrix Printer ........... .. .............. ... ....... .. £330.00 
PRINTER GABLE (Centronics) .... .. ................... .. £12.90 

Large s@lection of new Dragon Data. Salamander. Microdeal sollware 
including: Space Shuttle. Compose<, Fr099er. etc. 

SAE for free list 

All prices include VAT, carriage extra 


S.P. ELECTRONICS, 48 Limby Road , Hucknall, Notts 
(Nottingham 640377) 

Official Dragon Servicer 

COTSWOLD COMPUTERS RS232C INTERFACE 
Designed to allow 1,..nsm1»io• anO rea:pl~~ ol dam lrom any l'IS232C compat ible dt!V1a1 
F~alures all 1ne com~n torm•ts ano t ra es unde1program arwl SWllctltil control Contains 
M!d11tonal hnes 10 a; 1&<1 ce>nt rol ol ~1 s 
Manll<tl coo1ains seC11ons on r~e RSi:nc sta da1d oommumGaling wt1n yo.tr 1nlertace 
1ransm111 ng and receivu1g data dela;ls 01C<Jnlrol status and d•I• words sample ~1oqra'"s 
band rale sw1tcn oos-tion 1abl~ connec11on lleta1ls conlr<ll stal•S Qu1c releienc•. ASCII codes 
1nte~aoe tlemon1c ~scr p11on 

a..·n uses of combned RS2J2 Otitgon 10 date 
I Oirec Term1nal 10 Larae Compuiet Svm•n 
2 Commun1ca t1on ho'" Dragon P1oqramrned as w P to da1a modem for tr;ins ss1on to I nd 

recept HJ<l from larger computer sys1em 

3 Conneci1on to senal 011n1ers 

4 Connection 10 550 • word Syn es1s Uni1 

5 ConnP.C11on to L1~u1d Scmt 1a11on Soe1:t•ome1e< 


The 1n1er1ace plugs 1n10 he Dragon C.infldl)f Pon an<! is suophcd 1n.i 11tat case a_ l&N1ng ex:ier,..1 
access lo baua ral< se1ec101 s...11ches 
Each •nil 15 so.ak tested before sale •nd p.ltts g 11~"nteed !Qt t2 n>oll~hS 
Custom ae:.1gned $01" ·are and t.lbles ava11a le !)000 are1sal~ se"'1Ce 

COTSWOLD COMPUTERS, 
6 MIDDLE ROW {FIRST FLOOR I. CHIPPING NO-ATON, OXON 

Tel : (0608) 737472ot 41232 
Apwrnled Oa9on Oat• Oea!er contJct us 101 ~11 1·001 DrilfJCfl ft:l1Ut1emenrs 

DRA&ON 32 

MACHINE CODE 


FOR BE&INNERS 

S'.!'AR'rS :.T TIE v=: ay BC.:ul!\"l: I l·'.J 

NO PP.EVIOJ~ K.i·;O~L~.:JE ~~i.iIRED 

An excellent ir.troduction to 1i;ach i na Coda 
programming. Lots o~ examples hints tip c 

£5- 95 inc postage 
Cheques Postal Orders to:­

COM PU DA J 

12 SIBTON LJ...~3 OAD~Y L~ICESTER LE2 5UA 
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If you 've got a technical question or problem write to Cathy 
Hyde, Dragon Answers, Dragon User, 12113 Little Newport 

Street, London WC2R 3LO. 

Saving

trouble 

I HAVE a problem saving prog­
rams on my computer. 

The recorder is taping some­
thi ng but the stored information. 
when loaded , is greeted by an l/O 
error . r believe this is due to the 
level of the sound omitted by the 
computer when saving - 1t is far 
too loud. 

Is there anything that can be 
done about 1t? 

A. 	Hughes. 
Swansea. 

YOU DO not state whether your 
cassette recorder has automatic 
recording level. This may some­
times 1cause the program to be 
saved at a level too low for the 
Dragon 32. 

However, you say that the 
sound emitted by the Dragon is 
" too loud" which may indicate 
that you have some form ol 
interference. You could try mov­
ing your television back trom the 
Dragon, and it may help to 
remove your mic lead when 
loading and ear lead when sav­
ing. 

rt is also worthwhile trying all 
dlHerent volume settinos and' 
checking that the heads are 
clean. 

If problems persist and you 
feel the faull could lie with the 
1machine or leads, you could 
return it to the original dealer for 
teslino. 

Machine 
code 
PLEASE COULD you tell me 
where to get hold of the machine 
code booklet mentioned in your 
magazine? 

Also. is there any way that the 
audio output can be taken from 
the Dragon direct, without it 
going thro ugh the UHF modulator 
to the TV? It wo uld then allow the 
au~io to feed into a better quality 
amplification system. 

M Elliott. 

Brough, 


E Yorkshire . 

THE AUDIO output may be 
obtained at the monitor socket of 
the Dragon. The sound is avail­
able on pin 1 of the monitor 
soeokel which is the first pin 
going clockwise as you look at 
the socket on the Dragon (see 
diagram) . 

All requests. for the lnforma· 
tion for machine code users 
booklet should be directed to 
Dragon Data enclosing a SAE. 
The company's address is Kenfig 
Industrial Estate , Margam, Port 
Talbot, Wales. 

Recorder 

suggestion 

J HAVE had a Dragon 32 com pu­
ter since Ch ristmas and have 
been unable to find a tape recor­
der that will work with my compu­
ter. 

Boots recommended a Bush 
recorder and I tried two , but they 
would not load or save programs. 
I have also tried Ferguson and 
Sharp recorders, neither of these 
were able to both load and save. 

I would be pleased if you cou ld 
recommend a tape recorder that 
wi ll work with ITTYDragon 32 . 

Mathew Hendey, 

Ryde. 


Isle of Wighl. 

THE PROBLEM with recommend­
ing a specific recorder is that 
manufacturers may change their 
sources from time to time . 
Although a recorder might still 
appear In the same casing, 
under the same model number, 
there might be slight ditferences 
such as head setting, giving 
problems with loading and sav­
ing. 

I don't know if this is the case 

video 

Audio output localed on pin 1 of the socket on the Dragon 

Dragon Answers 


1 

with your Bush 3150 but I have 
had success using this recorder 
myself, although on some Ieng· 
thy programs It has proved help· 
ful to remove the EAR lead when 
saving and MIC lead wflen load­
ing. 

The problems with the Fergu­
son 3T07 can usually be allevi­
ated by fitting a 470K o resistor 
in series with the MIC lead of the 
cassette interface lead - this is 
easiest at the DIN end of the 
lead. 

Other advice is to check heads 
are clean , try all volume and 
tone levels, and to keep the 
television slightly away from the 
Dragon. 

Equation 

problems 

COULD YOU please help me with 
the equation for getting inverse 
sine and inverse cosine? The one 
given in my manual for inverse 
cos 1s (ATN(X) SOR (- X'X 1)) 
+ 1.5708. How does the Dragon 
eval uate ATN(X)SQR? - mine 
doesn't! The argument for inverse 
sine has the computer trying to 
find the square root of a minus 
number. which is Nobel prize 
stutt. 

Please can you help me and 
gi,ve me some idea of what to 
use? 

Tony Pr.art. 
Avon. 

sound 

THE INVERSE cos given in the 
manual Is not correct and is 
unfortunately due to a misprint. I 
suggest you try the followtng for 
function ol inverse cosine ot X 
and function of Inverse sine of X: 
(I) DEF FNC(X) = rr/2 - ATN(X/ 
SQR(1 - X 2)) 
(ii) DEF FNS(X) = ATN(X/ 
SQR(1 - X j 2)) 

Places 

to POKE 

CAN YOU please tell me why 
when I type the fol lowing prog­
ram into my Dragon, the screen 
fills up with ariother prog ram and 
will not accept Basic commands 
such as NEW? 

10 CLS 0 
20 FOR I "' 1 TO 31 STEP 4 
30 POKE 1. AS CCCHR$(159)) 
40 NEXT I 

Will this damage my Dragon? 
Karen Beaumont. 

Huddersfield. 
THE REASON you are getting 
garbage with this program is 
that you are POKElng into the 
direct page which Is extensively 
used by Basic. This will ca11s 1e 
many problems such as those 
you have encountered. 

To avoid this you shouldn't 
POKE anywhere below &H400 
(butters and direct page) or 
above &HIEOO !generally Basic 
and variable storage) . · 

The only definite " safe" place 
lo POKE to is above the CLEAR 
statement. 

Frozen 

pictures 

I HAVE a cartridge, Meteoroids. 
which I play a lot. However. after 
a couple of minutes playing the 
piclure freezes . Is there any ex· 
planation for th is? 

David Jones. 
Cheddleton. 

Staffs. 
CAfHRIDGES SHOULD not nor· 
malty " freeze" during use and 
this may indicate a probilem with 
the connector or the machine 
itself. 

It is difficult to tell exactly 
where the problem lies so I 
su 1gges1 you return your 
machine, with the cartridge, to 
the original dealer or your 
nearest service agent, for test· 
ing. 
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Classified 

ANYONE FOR 


CRICKET? 

Cl1<1ase 'hi! mrmbe1 Of trttrs 


S 1yol.Jr Ielders, o su11your bm'flt1 

10 bot1Jtn9 <>11 t1ons Ful sw.,board 


s.., Qame 1.e11IV 

1 Joy; t1c• requir•d 


£4.95 inc p&p 

DOR SDFT . t5 GUflJUN Cl OSE , UPTON. 


l?(JOLE. DORSET BH1ti ~O H . 


DISASSEMBLER 

MONITOR CARTRIDGE 


fed up wllh BASIC 
r ~-en use MACHI ( COOE 

0.e• 20 Pow0'1ul Cornmar>ds 
'OISMON lor Jhe Dragon 32 

Seno !'.18.86 10 

KayJay Electronic Services 

13 The BouUers. Gor leslon 

Greal Va rmoulh tiR3 t 6TF 


AEAIAL LE ADS. 2 met<es r t 80. 3 
me res I 99. Oragon· type double 
1ovst1CI<. extensions . 2 mr:tr es £6. Dra­
gon l1st1ngs t2. !ape returned <1eria1 
spll11er comb1Mr £.2 20 un er details 
SAE 10 . M S vansori . H19 Street 
Sp1 lsby. Lones 

DRAGON USERS. Set1d vour progra 
on tape. will return w1lh l1s11ng. £2 N 
W P 1ll1ps. 190 Frim ley G1e n oad 
Frimley G ee . Camberley. Surrey 

D·RAGON 32K, 1oyst1cks . pnnter cable. 
progra s. anuals. leads as roew. 
I: 74 Tel At enon 884 738 . 

DRAGON HARDWARE 

lnpul Outpu1 Module . ~ Lii a '"""" I itl 8 


G11JpuJ 

1•1~1.-11 R .11 11~1 · ? lfl ~ ~5 •, (l J... Ou~l)U I R.11111a 


~2m1 ~c o; A~11 u 


Pnet• ~ lnpul £1 9.82 8 l ·1pu1 £2 7 82 


"'" 01Ji: 111' F " "' t3 ~er Ou1uu1 

Memory Moelule CV1U::i nor1 \111·.;1 f' W£• 111 

fu ·~ ~ r o 1 c~ .1111J r ct.w1~ p 11..1 u1 t1rn!t .·.·~n 


Dr 11ci011 "' ... ,.,,~rh I nl I 
I'• ~e J , B,·1i·1 ( 42 .22 

k B<;k· £50 22 t!k 8,1e1 £62 .21 . 
Modules plu into c.art1 1cl1w 11ari u...,f'h 

111111uwons ••3>' oeo P&Pt i 50 r,~ 1 
n-udulc 

la rge SAE h!1 ~urt TJ r :lf' l.-!11!\ 

MORAY MICROSYSTEMS 
17 K IRK TON PLACE. ELGIN 

MORA Y. SCOTLAND IV30 3J R 

: OMPUTE R COllERUP. At1ract1Ye 
just coyer for Dragon. £2.95 . 1nclud1ng 
:>0stage: Prin ter e tc covers. price on 
·eQues1 Compulacover . 52 Wolseley 
=load. RLJgeley. Statfo rdsh11e . 

DRAGON WRITER. Mix te>t nd H i­
res Graphics d11e1ent sues colou1s. 
angles A sub·1out1ne 10 b gin all you• 
pr09rams. 1:3 50 Sam y 5o ltware 

arlswells Drive Cul l s. Abe1 deen 

DRAGON OELTA OISK OWNERS. 
Ca1a109ue your I 1-h 1~01d collec t10 
then yoo can IOcate any record t1 11e 
artist o r tiack ti tle m you< col lechon 
Func 11o ns include · input amend. eo· 
qum?. brow se . print o l record details 
Me nu drwen Colour d isplay SeM 
ct que tor 7 95 p<1y<1 ble to L1ncsro•y 
Ud . 20 Plo,ers Mead Wyatts Green 
Dodd1ng ursl. Bren twood. Essex 

LISTING SERVICE FOR DRAGONS. 
Send your program on tape pl tJs large 
SA E and £ 1 for two lis ts pe< pr09ram 
Same da y despatch to M1 Ryder 28 
Barnard Close . Va 1ge. Basildo n. 
Essllx SSI 64SH 

!;OUCATeD DRAGON onn 
STATISTICS 

17-K "ll'Y Jnendly p r~9ram lul ' data e<l 11119 
ca~se te s1ornae and arao111<:a 1P•l?l.enUl­

1100 £, .95 
EdOH:ation1I Games in hill' colour ••d sound 
lor 4. ynr old. Ed•son 1 ••••rs atphab.01. 
numUrs and cou~lln9 . Edusoh i . 3 Ga mes 
ol bHic Malhs. 
V1su•lly enJeMairnn9 •nd 11 S1Cal £5. 95 •acll 
'" u-s11.1e 
GOLD SOFTWARE. ti REOOI TCH ROA.0 . 
HOPWOOO. WORCS. BU HL 

COMPUTER 
CORRESPONDENCE 

COURSES 

A comple<e CO<lfse "1 BASIC program­
ming wn1cn 1$ des.i9ned spec111cally to r 
the DRAGON m1cro-compu1er II 1n­
Cl ud es ""'d p1 oc ess 1n g . 11le · 
management $1 •COntrot. games. and 
edvcahor1.al apphca ~1ons, . Su11at)le for he 
comoleJe beginner hoOt)v•SI. J<tilche•. 
and ous.mess pe1son 

Cost of Course 
t81 .SDtiocl"I 

Pr,ce pe1Mu~ul e [8. 9~ 1mcl1 

for lv rt rkifa tfS 1~· r 1 te tirldCJSt'fT9 :uk' fO 

COMPUTER CORIRESPONDENCE 
COURSES 

(Dept . D.U.) Churcllway. West Ilsley 
Nr Newbury BERKS Rll16 OAH 

Tel: ~ 06328 ) 336 

PYRAMID ADVENTURE IOr Drago 
32. Travel 1n searc ot the Pha1aoh s 
tost treasu e but beware o f the curse . 
Send !.:<t .95 for cassette to R Baugh . 
36 Penrice Dro,e. T1v1dale. Wat ley . 
West Midlands 669 1UO. 

DRAGON LISTINGS from Cassene by 
rnttJrn ol post . each program r 1 25. 
e~tra copies 5Dp M . J Lees . 38 Wem 
Road . Stiawbury. Salop. 

fn1e1 J>oe Orayon "01ld 01 1 ~n 1 nin~ " '" 
th •S new !)ilme 101 lhO Dra~on 3? Bllv Jnd 

sell sha•es on tl>e slock ••~l>a1'1)e 
- +\ n t xo 11na an!J all<! <: I ~ P. garre -

A•a;Jabl• only lror 
N. Vin l r•ddr 
72 l er1Y Hill Lane 
M•n•liold. Noll•. 1:4 .95 

DRAGON PHOTOGRAPHERS. Store 
your nsgativss on data tap~s . search 
by sub1ect or description, record eKpo­
sure <1e1a11s, etc. (.Ip to 200 negative!> 
per file . £4 .95 inc p&p. J.M . Photogra· 
phy & Engineering. 9 Abbey Lane. 
Sedgebrook. Grantham. Lines. 

11 1 y 

11 pdated st 01 ol ~ e· s11~p1 , e1 s ot QOM • > 
~pecr11call i.i f(J( your D1ago11 1n 1eli:ir1d ar 
2nd )'CJ1 1et 101 11erw sut1sc11t1ef i.. lull ~1 a11s 
u l a1))• s upp •l!r 1101ali t:Jd•f on aur h~I S 1 

BCS lid. 47~ Oooen Shttt 
lfewlon Abbot. Devon T01 2 2AU 

DATA DUPLICATION for lhe Dragon. 
from 38.1p. Te'I: 08692 2831 an~t ime . 

PROTECT YOUR MACHINE CODE 
PROGRAMS. Make your own spa1e 
copy . For instructions send £1 + sae to 
Drago nc opy . 63 R •versde n e , 
Stoke$1ey . M1ddilesb O\Jgh, Clevet;ind, 
TS9 5DD. 

FROGHOP ; Inglewood Softwarn·s lirsl 
in a series of hi-speed cOmputavoice 
programs. Joysticks and computaYoice 
optional. ht-res machine code action 
for only £3 .95 inclusive Inglewood 
Soltware. 18 Maghe1alave Road. L1,5­
burn. Northern Ireland BT28 3 BN . 

PROGRAM PRINTI NG SERVICE. 
Hard copy from your casseues. Up to 
10K. £2 . Free quotation o n recerpl of 
sae. Send to Willow Software. Willow 
Bank . ljston. Swansea SA2 7LD. 

TRY THIS!!! 
Type POKE 6.5<95. JJ you• compuler 
1e1urnS 0 anO i! IOSI fla 1n9 CUI S<ll lhCn 
REStl a~d 

BUYTHIS!H 
* THE SOFT SEVEN * 
A cOI tM• ot ~•e<l qu •i)' prog1ams lor 1ne 
OH AGO 32 
I . GALAC TIC BOMBER 
2 H AA AN O SP LL 
3. WORDSEARCH 
4. GRAP'H IX 
5. MUSIC MAKER 
6 HANGMA 
7. THE GAE.AT RACE 
All en one easwnt cos11n9 ONLY £3.50 1oc1 
PM' Sen<! cneque p~Sial -01ne1Jo 

T. D. COPSEY 
20 J hariog101 A•e•ue . Ours Heath 

H1dtelgft , •••lleel.E.H Cl 

•••••FAST S ERlllCE• • • • • 

MACEED ITOR AS.SEMBLER MONITOR 

W 1t111:1 Qf! if''''' BO l~l>f' 111.an1aa l lh,.., ,,.cit 

doru111e11 led produ'(; I Orl1v es ilfl f',I ' \ 1'. ;1~ O 
1n ( fOgr;mimtng !IJt t1C1til l)!Vff' S•·'U'IJ ,U1d 
'IObD csl C29 .9S . Mc PR<JGRAMMERS 
PACK CU'' l1 JWl 'S 0 C {).!Jl -ll :.It(• S W• ht! 
Ui~!JO" s 0111 '"'11 l[ s 161109 MPU ~S2 I 
Pl~ 68J 7 \llJG ~J , M 11 A ls~ 11clull<!1 
6809 r 1 1m~ r •t:c Ct11d [J 95' 21 Pli\ IC 
( 1.95 . OR AGBUG M CMONITOR 5 DISSAS­
SEMBLER c~s~e'" [ 12.95. FLI GHT SIMU· 
LATOR [7 .95! SAE. ~rnlQ ~ d...l.1115 DI t);t t 11~~ 
bu siness edu(.aL1on.til 1l11d u 1h1Y p101)1itrll., 
ELTEtl. l~ Parksid• Avenue. u 11tehamplon . 

Susse> . 8N17 6BC. 

GEmNG INTO MACHINE CODE? 
weHAV·ETHE PASSWORD 

Which lels you into the he,in of th e 
DRAGON A.OM 

PASSWORD 1s much mo1 than a mere 
disassembler It in1e1pre1s and e~­
ecutes e.ich 1nstruc on 1n sequence . 
giving a reliab le 11 e by lme llstinq of 
the routines you want to use Mult1­
screen opera ion fo1 use1-h1endlrness . 
wnh or Y rhout a printer use rt also 10 

create and Oebug you r own sotlware 
For C6 lrom : 

8. fRAHKLIN, 4 CHURCH CIRCLE. 
FARNBOROUGH. HANTS. 

GREAT DRAWING. why not pronl rt oul 
woth our Dragon screen dump? Yes . 
on ly £:7 95 by relum post. wo1ks on 
your Acorn Se1kosha GP100A. Tandy 
DMP 100. No quibble guarantee Order 
from Caveman Computers Co lid. 55 
Iona Road . Wi r\dy Nook. Gateshead. 
NE10 . 

HARDWARE 
*tor the• 

DRAGON 32 
Analog lnpu Board - fea ures - Fas 

(J2µS) Convers ion 8 81 s - 0·5V 01 

D· OV Input - J> e (with appllca~1on 


nolfi)· [29 50 

Relay Output Uni 


Control 1JP to eig11 relays Contacts 

rated at 5A a 250V AC Runs from 


pnnler socke1 

P11ce '"m 1...0 •~vs t11J•d £16.75. 


Exit• '"" ••I• s 1Mill. e•Qhl 1ada t&.SG 

St_1r1.d SAE for JtJrl fJEf dt!til ifs 

PNP COMMUNICATIONS 
82 LAWES A\IEtiU E. NEWHAVEN 

EAST SUSSEX 8 N9 95 8 

T HE SWORD IN THE STONE. C 
you sa•e !he princess belore your 
drago" devours ner? An aclven1u1e 
game !01 the D agon 32 Send !:4.95 to 
Modo Productions. 3 V1cto1ia StreeL 
Aioswonh. Bolton. BL2 SRB 

METRIC CONVERSIONS. giv1flg 
areas. volumes and capac11ies of 
cubes , lubes. etc. Also Centra l Healing 
Calculator. heat losses. radiator sizes. 
1>011er size. e tc. for 1.1p to 14 rooms . £7 
eac To rwood Educational Tapes 

1250 Le1ceste< Road, Markt1eld . Le•ces· 
ter 

DRAGON OWNERS - 2 New Uniq e 
Ulility prngrams for your Dragon t 
Basic Aid - speed program entry by 
single ey input of common Basic 
commands. Rede me any or all keys 
Merge. move and renumber any part C>f 

yo1.1rpro9ram . Cartridge $49 95 2. The 
Stripper - Deletss rsmarks. paci'l.s 
l ines and removes blanks . The Stnppe1 
lakes off an tnat excess fat 10 you1 
program . Wilh the Slripper your p•ll';l· 
rams w ill rnn faster and 1ake up much 
less mem ory. Casse tte $ 19.95. 0 1001 
both and save $10 Al l prices in US 
dollars arid include posepac ong ario 
insura~e . Spectrum Proiecls. 93· ~5 

86th Dnve. Woodhaven. NY 11 421 
USA 

AOVENTURE TEXT and h igh resolu· 
l ion graphics . (3. Send to 29 Fi rt wooc 
Road. Coal Aston. Sheffield S18 6BW 

DRAGON 32. RS232C compal1ble 
prmter inle'1ace. connects your Dragon 
32 pflnter port to any RS232 compali­
ble p rmler. just plug ii in and you're 
ready 10 go. Ideal lor word processing 
programs, 1.i , lelewriter convens to 7 
bits tor ASCII data or alt a b1l.s tor pure 
binary data . Runs at 300 baud ra1e 
Comes complete w ith V24 25-pin 
female con nector tor your prinler. plus 
20-pin parallel centmnics conneclor 
which p lugs direcrry mto your Dragon 
printer port Pnce £30 one p&p Obtain­
able from: Comtec. 7 Grove Meadow. 
Welwyn Ga1den City. Herts AL7 2BE. 
Tel : Wetwyfl Garden City 34596 

DRAGON 32 LISTINGS from your 
program on casset1e fcassetle re­
tvrne<I with listing ). £1.25 Send SAE 
and cassene to P.G . Computer S!lr­
vices. 6 Aza~a Aveove . Gortofl. Man­
chester M18 SPO 

SMALL BUSINESS DRAGON SOFT· 
WARE. Phorne list. addre$S list sloe!< 
list. order list cas flow . £5 99 each 
ca.ssette. £23.99 OYe cassettes Ale~­
ander Systems . 45 Shackl 101) Sp11r'19 
SteYenage. Herts 

BCS ltd 
Non-Oraoon Oa ra ha rdw• r• and ,,ottwaro 
( 1 50 ti fl nos y(l~1r l1rst OO Pv nl 011 1 C{I -; t.1 ~
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Classified 

I A 	 G p~~., 

ACS ........... ...... ................. 54 Games & Computers ..... . 15 PSL Marketing . . . . . . . . . .. ... 32
11~1.:~~ ~6.,, Don't let your ASN ....................... .... ....... 49 Garland .... ....... ........ ........ 36 PSS ........ .............. ......... 59 

"-"" Dr.agon breathe fi re! Abacus ............ .. ............... 4·6 Gravesend .... ............. . . . . . 40 Peaksoft . . .. ............... .. ... 18 


Don't fry your chips! Active Software ................ 28 	 Premier .................... .... 20

DRAGON'S EYE 

Algray .......... .. ............ ....... 38 	 H Programmers Guild ....... 22
On-off indicator for Dragon 32 

Tandy Color machines. 10· 
 Anik .......... ..... ........... ....... . 14 Hilton .......... ............... ....... 40 
 RHornet . . . .. .. ............ .. ... .. .... 35
second installation - no B Rainbow ...................... ... 36
soldering required. 

B& H ........... ... .................. 38 
 Ram Page .. ........ ... ..... .. .. 50
Only £2.95 each (p&p !reel 
Bamby ..... ....................... .. 44
ELl(l'.N ELECTRONiC$, FREEPOST. Red Rom Data .. . . . . . . . . . . . . . 54 

I I BtJfY New Road. Buffer ..... .. ....... .................. 46 Interface ........... ............ .... 42

Pres1w1cn Mancheste• M25 sTel 06 .7ge ?61J c J 	 SP Electronics.......... ... ... 54
Cascade .... .. ..... .. ..... ......... 8 


Salamander.... .... ,.,.... ..... 2
JCB Micros ......... .. ........... 42
Compudat . . . . . . ......... .. .... ... 54
DRAGON WORD PROCESSOR. Cas· Shards ............ ...... .......... 34
Jay-Dee....... ......... .......... .. 6
Compusense........... .... ..... 10
sette based Full features. 20K lext Spectrum Projects ....... .. 16 
Jenart .... ... .. .. . . . . ........... ... .. 40
buffer, lull user manual l~fuded. £ 1 O. Computasolve ................ .. 50 

lrom R. J Crowther. 141 Holly Id. 
 Statacom ............. ........ . .. 50
Juniper .. ............. ...... ...... 42 

Harlow. Essex. 


Coppice ...... ...................... 46 

Stellar .. ........................... 4
Cotswold ...................... .... 54 

Superior Systems........... 9
M0 System-Soft .. .. .......... ..... 54 

ED AND E.XPLODE! Two chal eng ing M&D Systems ........... .. . . . .. 30
DACC ....... ...... .................. 50 
 M&J Software ............ ....... 50 	 T
games lor your Dragon . £7.95. 0t send Datapen ........... .. .. .. .. ... .. .. . 35

(1 and any Dragon !ape or cartridge MST Consultants ...... ..... 6&7 Tevward Microtech ........ 49
Diand .................... 38
an<I receive this new cassette 1n ex· ·McGraw Hill Books ..... .... .. 30 
 Tiger Sottware.......... ... 4
Dragon Dungeon...... .. ...... 12
change! The Rock Shop. T'ldeswell. Microdeal . . . . ........... ... . 17&60 
 Trojan .. ................ .......... 44
Oerbyshire. 

E 	 Micro-De-Bug ................. .. 54 

Monster Software........... ... 54 w
Elkan .......................... ...... 36
ACCURATE ASTROLOGY FROM J Morrison ................ _....... 40 John Wi ley................. .. 35
Eurosoft.. ......... ..... ...... ...... 4 


dechnat1ons . aspects. equal, placidus. 

ASTROCALC, £IS ; Natal long udes, 

Tudor Williams . ......... .. .. 50 
Koch Houses. etc. £33. plus Progres· F 	 0 Windrush .. ...... ......... ...... 42 

sions . Transits . La rge SAE . 67 FBC ............. ... ............... .. 44 Oasis ....... ...................... .... 26 Winlersoft. .. . . . ......... .. ..... 52 

Peascrofl Road. Hem I Hempstead Future ............................... 49 Oltrosott .. .. ..... ... . . . .. .. ... . . .. .. 50 Wizzard ............... .. ........ 46
HP3 BEA. Tel. 0442 51809 

~------------------------------------~ 

I 	 I 
I 

I 
Here's my classified ad. I 

I 
(Please write your copy in capital letters on the lines below.) 	 I 

I 

I make this ................................. words, at 20p per word so I owe you £ .... .. .......................... . 


Name .......... ................................ .................... . 


Addr·ess ................................ ........................ . 


E020 ra•o £06C co 80 

(1 00 [1 •D E 6J 

1:'1 BO r2 oo r2 20 (240 

r2 60 C2 BC [3 00 ' 3 

r3 40 C3 SC [3 BO C4 oo 

(4 20 Please continue on a sOpt.ir311C s ·ei o f O::t~r 

I 

I 
I 

I I 
I Telephone .................... .. ............ · .................... . I 
I I 
I Please cut out and send this form to : Classi fied Department, Dragon User, 12-13 Little Newport Street, London I 
I WC2R 3LO I 

~------------------------------------~
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AnswerstoCompetitionCorner, 
Dragon User, 12113 Little NewpcCompellllon Corner Street, London WC2R 3LD 

Link your Dragon to 

the outside world 


Gordon Lee gives you the chance to win a modem and interface 
OF ALL THE "classes" into which num­
bers can be put. that of the prime numbers 
must surely be one of the most interesting, 
intriguing, mystifying, unusual , unpredict­
able. and quite likely, downrigh t infuriating 
of them all . 

In fact. prime numbers are the very 
basic " building blocks" of our number 
system. All numbers are either prime or 
composite (non-prime), and every compo­
site number can be broken down into a 
unique series of prime factors . For exam­
ple, 156 has the prime factors 13. 3. 2 
and 2. 

Despite its simple definition - a prime 
number is a number wi th no factors other 
than itself and 1 - there remain many 
mysteries regarding primes . For centuries 
mathematicians have endeavoured to find 
a formula which would generate only prime 
numbers - and failed! 

c-0ming up with a proof that this definitely is 
the case - but , on the other hand, no one 
has been able to discover a single inst­
ance where this theorem does not apply. 

Below is a simple cross-number grid, in 
which I would like you to fit eight primes! 
I say eight. because each number can be 
read in both directions - from left to right 
and from right to left in the case of the 
horizontal numbers. and from top to bot­
tom and bottom to top in the case of the 
vertical numbers. 

So, for example, ii you used the prime 
197 you would find that its reverse, 791 . 
was not prime so this figure wou ld not do. 
Also, you are only allowed to use each 
digit - zero to nine - once and only once. 
Noting that mere revers~ls, reflections 
or rotations of the same grid do not 
count, how many different solutions 
can you find? 

However, we can state confidently that 
there are an infinite number of primes. 

Not quite so certain is the theory of 
Christian Goldbach, who stated that every 
even number is the sum of two primes. For 
example, 36 is the sum of 31 and 5. Since 
1742. when this conjecture was fi rst 
announced, no one has succeeded in 

/Htll ttSEEMS lo 
hA v~ fkfi!Flf~r.-- n YI y' 
IMtftJ11E INr~~/FI/£~ 
Abv-nN Mef)ul..£ • P:tlr 

I Wa1V'i)l£rl YVH~7Jl1:::-rl. II J./Jlls AN'( 
C!cJMMJ:?lc.lllL.. AfRJ~A Tld"I ~ 

PrlZll 
THE. WINNER OF this month's prize will ~ 
access to a wider world of communication 
thanks to ColSwOld Computers and CP E 
gineering. The two companies are offering ~ 
RS232 interface plus modem. enabling IN 
winner to call up anybody else using a mod 
that meets British Standard specifications. 

Cotswold - which has opened its 
Dragon specialist shop at 6 Middle 
Chipping Norton, Oxfordshire - is cont 
that the demand for communications facilit~ 
will grow, with an AS232 interface being 8f1 
essential first step in finking your Dragon t4l 
the outside world. While Cotswold markets the 
interface, it was designed by CP Engl= 
as a result of work It did on data 
applications. 

The aooustlc coupler modem Is originat 
.only. which means it can call up any ~ 
modem that is operating on the same freq 
cy. CP Engineering is also working on 
originale and answer modem which Cots 
will market. Other proje<::ts rnclvde an 8 
back-up Ram device which will prevent 0 
goo users losing what they've stored w 
they switch off. CP Engineering is on Malve 
68008 and Cotswold on (0608) 41232. 

RUlll 
TO WIN THE modem plus RS232 int8f'face, 
you have to send in the most elegant solution 
to the puzzle. You must show both the answer 
to the competition and how to solve it with the 
use of a Basic program developed on you 
Ofagoo 32. As a tie-breaker, complete the 
following sentence in 15 words or less: 
I wanl to add a modem to my Dragon 32 in 
order lo· ....... ......... .. .. ... ... ............................. ... 

Your entry must arrive at Dragon U5er by the 
last worl<ing day in October 1983. The name 
of the winner, and the solution to the puule, 
will be printed in the December Issue of 
Dragon User. You may only enter the competi­
tion once. Entries will not be acknowledged 
and M cannot enter into correspondence on 
the final result. Please send your entries to 
Dragon User. 12113 Little Newport Street. 
London WC2R 3LD. 

Aug111 Winner 
THE ANSWER TO the August oompetition Is 
that. apar1 from base 10, the digits 225 
represent a perfect square in the following . 
baees: 61 , 358 and 2089. These represent the 
decimal equivalents of 7569 (872), 257049 
(5072) and 8732025 (29552) respectively. The 
winner is Mrs J C Wheeler of Hayting Island in 
Hampshire Who will be receiving her prize of a 
COiour monitor from Stata<:om and Portatel. 
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Sega Enterprises Inc. |a
© 1063 Sign Enterprises Inc.

E #11 #1 eaIt 5,,5eGA@<? The popular arcade
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SAFELY mnuoeuvfiéfne" FROG TOrrs HOME wm-rmms nme GIVEN.
cnoss THE HIGHWAY WITHOUT
GETTING RUN OVER AND CROSS
THE RIVER WITHOUT FALLING IN.
AVOID TRAFFIC, SNAKES, CROCODILES
AND DIVING TURTLES. “Mtg
FOR 1 TO 2 PLAYERS. JOYSTICKS OPTIONAL 6 MIC;

I 0&9 Qon M (including VAT!‘ Postage) Q’ K3222» <’

AVAILABLE FROM DRAGON 32 DEALERS NATIONWIDE
OR ORDER DIRECT FROM

C1 IPI l_ 6»
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