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The ultimate in hi-res graphics text display. Allows your Computer to write text 
on any graphics screen i1n Rainbow colours 

CHECK THESE IMPORTANT 
• ML extension of BASIC completely interfaced andFEATURES: transparent incorporating direct conversion of all' 

keys and commands including PRINT @ .
• User 	definable 224 character set featuring true 

lowercase with descenders, improved cursor, • Automat1ic underline, superscr1pt, subscript, reverse 
slashed iero, Greek math symbols, lunar landers, video, top and bottom defina~le scroll protected 
stick figures, tanks, cars, planes, card suits, etc. options. 

• Supplied character generator program allows easy • User friendlly - easy operation via Status/Help 
creation of colored, animated figures to save and use screen, simple commands, no messy peeks and 
in your own character-graphics programs. pokes. 

•Use all day for hi-density screen displays, graphe Works in all PMODES. 
labels and 11istings, or incorporate into your ·own 
marketed BASIC or ML games, word processors, etc. 

L, 
41 TRURO ROAD, ST. AUSTEll CORNWALL Pl25 5JE 



ICoate11ts · . ·.i.•• 

L1t11r1 I· . Drealng up 39 
Club plea; Oragondos criticised and de- Want to make your program stand out from 
fended; a pause alternative; a harder all the others? Margaret Norman shows 
version of pontoon Dragon users all the little things that can 

News 8 turn a program into something speciar 

All the latest on new software and hard
ware to use with your Dragon 

The y1ar"1 best 11 

John Scriven !oaks back over the past 
year's offerings of software and picks his 
favourites 

Upgrade optton1 20 
Upgrades - the alterriative to buying a 
new 64 - get the ~nee-over from Keith 
and Steven Brain 

Machine code 25 
Bruce Devlin gives ~ few hints to Dragon 
users wanting to break into machine code 
programmirng. 

SWltcllback 31 
Our program of the month really tests if 
you are on the ball 

TY testcard 45 

lolo ap Gwynn explains how to test your 
television's suitability for use with a com
puter 

Open Fiie •• 
Solit; Waves; Martian Landings; Screen 
print; Finding the highest common factor 

Dragon An1w111 10 
Brian Cadge answers readers' inquiries 
about their machines  this month includ
ing advice on cassette recorders to work 
with the Dragon 

Competltton Comer 12 
This._rnonth we give you the chance to win. 
a whole library of software- 70 titles in all 
- from Dragon Data 

THE SAGA of lhe official Dragon 32 upgrades is continuing, with Dragon Data being 
dogged by statements it has made in the past. 

Predictions on the cost and timing of the upgrade varied considerably during the 
course of last year. First, an expansion box giving 64K of RAM was proposed for the 
middle of May. Then the add·on was e)(pected to cost about £30. By June this had 
become a board-swap al a cost of £75. A month later plans had changed to a CPU swap 
scheduled for September at an expected cost of about £1 oo. This swap was to give 
Dragon 32 users 64K of 'RAM, two ROMs and an RS232 interface. At the time Tony 
Clarke, Dragon Data's former managing director, explained that software compatibility 
was behind the second thoughts  the proposed CPU swap would enable Dragon 32 
software to run on the Dragon 64. 

However, come autumn, with Brian Moore newly installed as managing director, and 
the plans had become less specific. Now it seems possible that the company is having 
further 5econd thoughts - preferring to exchange Dragon 32s for 64s rather than 
upgrade them. The logrstics of a part-exchange would certainly be simple,r than 
swapping CPUs which would originally have involved service agents. Less certain is the 
reaction of Dragon users to the cost of such a proposal  write to tell us what you think 
and we'll make sure your views are known. 

Part-exchange would be anew idea in this country, although Commodore used rt in the 
US, reducing the price of ils 64 to Vic20 owners returning their machines. Commodore, 
however, has not been so generous about software compatibility .. The American 
company has been content to split the market for its two ttome computers, so that Vic20 
users moving up to a CBM 64 have been left with redundant software. Commodore does 
not seem to have suffered too much from this unco-operative attitude and some people 
argue that Dragon Data should have taken a leaf from the American company's book. 
The suggestions, from busine$Smen in the micro industry rather than fro·m micro users, is 
that Dragon Data's intentions may be too honourable for its own good  again, let us 
know what you think. 
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EDIT+ 


* EDrr+ is a Full Screen Editor and 
Programmer's Tool Kit. It's an excellent 
aid for writing programs in BASIC and is 
easy to. w;e for the novice as well as the 
experienced programmer. EDIT+ indudes 
all the facilities of HI-RES. Up to 23 lines 
of your program are displayed on the 
screen and can be changed by 
overtyping, inserting, or deleting 
characters. Functions include: Find String, 
Change String, Copy Teitt, Goto Specified 
line, Scroll Up Down, Append From Tape 
and Enter Basic Command. No Dragon is 
complete without an rnrr+. £34.50 

DASH 


DASM is a versatile assembler, designed 
especially for ease of use on the DRAGON 
and allows you to assemble machine code 
while still retaining the fu'll use of BASIC. 
Supports all 6809 instructions and modes. 
Allows any length for labels (the first 5 and 
the last characters are used). full support 
for output to printer. Recommended for the 
beginner. £18.95 

* Plug the Hl·RES cartridge into your 
DRAGON and You will immediately see 
the improvement. The screen displays 24 
rows of 51 characters with proper lower 
case and BASIC works as normal but 
with extra features: Selectable character 
sets (English, French, German, Danish, 
Swedish, Italian, Spanish}. SPRITE 
Graphics. Redefinable Characters. 
Improved keyboard action with 
autorepeat allows faster typing. Graphics 
and text can be mixed on the screen. 
Suitable for educational and business 
use. £25.30 

DEMON 


A powerful machine code monitor which 
allows Yoll to delve i11lo the internals of 
your DRAGON as well as helping you to 
debug your machine code programs (and 
BASIC programs using PEEK and POKE}. 
Includes: Examine/Change memory, 
Examine/Change registers, Print Screen, 
Set Breakpoints, Test Memory. An essential 
tool for all machine code users. £18.95 

DECODER 


CEDODER ~ 


DECODER 

DECODE converts BASIC programs 
between TANDY COLOR format and 
DRAGON 32 format Simply CLOAD the 
'foreign' program from tape, EXEC the 
r.artridge and the program is converted. 
The same cartridge will work on a DRAGON 
32 and aTANDY COLOR (Extended BASIC). 
£18.95 

* It has all the features of both DASM and 
DEMON in one package. DEMON is the 
natural-partner to DASM, complementing 
each other perfectly. Write, test and use 
your programmes without the bother of 
reloading. It is extensively featured in the 
new book by Ian Sinclair on,Dragon 
Machine Code. It js the ideal combination 
for the machine code user. £30.45 

VISIT YOU'RNEAREST STOC'KIST OR FOR FAST MAIL ORDER SERV'ICE 
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GRAPH 

DRAWER 


For HI-RES or EDIT+, draws bar charts 
direct to screen and printer. Print module 
for Epson MX or FX printer included. 
lntroductoiy offer of .£14.95 if PU"chased 
with Hl·RES or EDIT. £19.95 

BOOKS 


Books and Extras 
Introducing Dragon Machine Code by 
Ian Sinclair £7.95 
Advanced Sound and Graphics .£5.95 
The Working Dragon 32 £5.95 
Programming the 6809 Zaks £12.50 
6809 Assembly language Prog. £12.50 

Leventhal 
Postage on books: 50p per book except 
Zaks/leventhal £1 maximum £1.50 

CONTACT COMPUSENSE 


DUSTCOVER inc P&P £2.99 
PRINTER LEAD inc P&P £14.95 
MONITOR/SOUND LEAD inc P&P £3.99 
Super inexpensive 14 inch Colour 
Monitor with integral sound ideal for 
DRAGON and most 
other applications only £225.00 
DRAGON DISC ORNE 
complete 1inc P&P £269.00 

The following MST programs are now 
available for use on cassette with the 
HI-RES 51 by 24 Screen: 
Database, Business Accounts, Stock 
Control, Invoices/Statements, MailerI 
Address Book

. Also available: Home Accounts. MST 

Cale. £19.95 


·(Please add 50p p&p per order) ~ 

BEDFORD 
Software Centre, 52a Bromhlm Road 102341 44733 
BllMNGHAM 
The <.Jamekeeper, Gramffare Superstore. I st Aoor, 224 Hiitl 
Street. Erdington (021) 3846108 

BRISTOL 
Brensal Computers Ud., 24 Park Row 10272) 294188 
DE.llBYSHIAE 
Dragon Otmgeon, Milton House, st. JDtin's Street. AshbDu1111 · 
(0335) 42529 
First Byt.e Comput~. 10 Main Centre, London Road, Detby 
(0332) 365280 

DORSET 
Games & Computers. 31 North street. Warehilm {09295] 
51383 
ESSE)( 
The Serious Users S<ittware Centre, At 8oliriabrt1ke & 

Wecirey, High street. Chelmsford (94) 58771 


HAMPSHIRE . 

Commercial &General Typewriter Co., 165 Lynd1ford Road, 

Famborough (0252) 540125 


HERTFOOSHIRE • 
DJ. Computl!IS, 11 Town Square, Stevenage (0438165501 
REI.At'() 
Data Bank, Nagor House, Dundrum·Road, Dublin 
(0001) 988284 

KENT 
Medway Computl!fS, 141 N@w Road. Chatham (0634) 
826080 
Modata Computer Ltd., 30 St. JcMs Road. Tunbridge Wells 
(0892) 41555 

LANCAStiH 
Elkan Electronies.11 Buy New Road, f'l'estwich. Manchester 
(061} 7987613 
Horne Computers. 234 01urch Streel BlackPOol 
(02!:>3) 22340 

L~OON 

Buffer Micro StiOll, 310 Streath~m High 'Road. S.W.16 

(01) 769 2887 
Stirling Miero Systems Ltd. 241 Baker Street. N.W.l 

IOU 486 7571 

MIDDLESEX 
Enfield Communications, 135 High Street. Pooders End 
(01) 805 7434 
NORTHERN IRE.LAND 
M.K.M. Electronics Lid.. 25 Antrim Street, ll5bum. 

Co. Antrim (084 62) 3184 


NOTTINGl-IAM 
Computer Market. 27 GoMegate, Hodde~ 
(0602) 586454 

SCOTtAND 

Li11ingston Compuler Centre, 17 The Mall, Livingslon,West 

Loll11an [05061 36978 

SURREY 
ConiJllbSCllve Ltd, 8 Ceotrilf f'arade, St. Marks H~t Surbl11111 
(01) 390 5135 
Statacom Ltd, 234 High Street, Slltlon (01) &61 2266 

SUSSEX 

Gilmer, 24 Gloucester Road Briehtoo !0273) 698424 

WALES 
AberOala Ltd~ (at ~llow¥) 23 Pier Street. Aberystw~lll, 

Oyfed (0970) 615522 


WEST MDL.ANOS 

PrORre5$io/e Computers, Marsh Street. Walsa• 

(0922) 64<l593 


YORKSHIRE 

Comprite Ltd, Tllorite House. Laisterdyke. Bradl'0<d 

(0274) 668890 

INTERNATIONAi. 

CANADA 
Dragon Data (<:anada) Ltd, 130 Adelaicle Street West. Suite 
182-0, TORONTO (416) 947 9052 
ISRAEL . 
The Computer (Nacllmani Cornlort) Ltd.. 5 Halpern Stieet. 

Tel ·A~iv (03) 230648 

NORWAY 
lnformas1ionssytemer ?.S, Sll.ippeigt, Boks 342. Oslow 
(02) 501080 

*Ava1Jabje at select~ tranches of Boots. 


() 

COMPUSENSE LIMITED 
Box 169, 186D Green Lanes, Palmers Green, 
London N13 4Hi 01-882 0681/6936 24hr. 

Terex: 8813271 GECOMS G 

January 1984 Dragon User 5 

http:Electronies.11


Thia ls the chanc. to air your viewa - send your tips, compliments and complalnts to Lettera 
Page, Dragon User, 12·13 Llttle Newport Street. London WC2R 3LD. Letters, 

CaHing 

all clubs 

I WOULD like to know if ~here are 
any microcomputer cl:ubs ln the 
North Leicestershire area for 
teenagers. So far I have not been 
able to find any after two months 
of searching. J ,., 

~.ong, 

Loughborough, 
Leics. 

Dragondos

criticised 

WE THINK we have found two 
bugs in the Dragon 32 disk aper· 

• ating system. 

, The first is re lated with the 


CHAIN command. This command 
allows the user to load and run a 
second program using the same 
data as the first program. The bug
ls. it si:rrnetimes pushes the prog
ram into the Dos's buffer, 
crashing the program. Possrbly, 
this can be overcome by execut
ing a FAES command in conjunc
tion with the CHAIN command. 

The second is a lot more se· 
rious and concerns the RUN com
mand. The syntax for the RUN 
command is RUN "DRIVE : Fl LE 
NAME. BAS" for a Basic file or 
.BIN for a machine code prog
ram. The use of adisk system can 
be made easy with a disk mainte· 
nance program. The user only 
uses one " key" command and 
types the program"s name; the 
rest is under software control. For 
example, INPUT F:S (FILE NAME) 
LOAD F$ + ".BAS" 

This will LOAD the program FS. 
The bug is that the RUN com
mand cannot accept a STRING 
VARIABLE. All other commands 
seem to be OK. 

HFrancjs and D	Barrell, 
Cardiff. 

... and 

defended 

I READ the recent arti,cle by Keith 
and Steven Brain, comparing the 
Dragon Data and Premier ·disk 
systems, with interest (and, by 
the end of the article, some 
annoyance) . 

I've used the DD unit regularly 
since ,1 bought it in mid· 
September and find it very useful 
for program development- from 
my standpoint several of the fea
tures the Brains· view coolly seem 
very useful. The automatic crea· 

ton of a backup file removes the 1 

possihitity of a too-frequent clot- . 
error • · t'lllating a new file 
(sam~i~~s with nothing in it!) 
with the s2me n;i_me as a wanted I 

older version. 
EqualJy important, Ws reassur

ing to find the dictionary is dupli
cated on tracks 16 and 20. Sever
al of the toolkit commands (espe
cially AUTO) are also surprisingly 
useful, and make f-or a more 
user-frierndly system (a character
istic the Brains rightly hold dear). 
Everyone is entitled to his own 
view on the value of these com
mands (and I'm clearly quite 
happy with them). However, 
when it comes to the question of 
file-structure, I ftnd myself at 
variance with your reviewers over 
matters of fact. 

On the Brains' awn definitions, 
the two principal file--types are 
"random-aocess", in which "each 
record can be read from or writ
ten to Independently" and "serial 
files" in which "to recover a 
particular item you must start 
from the beginning and work your 
way through all the items in 
sequence until you find what you 
are looking for'', and in which 
"adding data to. or deleting data 
from the middle necessitates re~ 
writ,ing the whole file'·. They 
claim that the ''file~handling capa
bilities of Oragondos are relatively 
simple, and effectively restricted 
to the serial type" and that the 
example given in the Dragondos 
manual entitled ''simulated ran
dom-access" "really describes a 
rather inefficient serial file with 
lots of blank spaces in it". 

This would, indeed. be an im· 
portant criticism, if tnue. Since 
reading these comments, I've 
spent some time playing around 
with these "simulated" random
access routines and looking at the 
results on disk using SAEAD (a 
function the Brains pass quickly 
over). 

It appears that the technique in 
the manual does indeed replace 

new data in a record in the bytes 
vacated by the old record, without 
rewriting the whole file (there are 
no "holes", except those that pad 
out the fixed-length record) and 
that It accesses all records on an 
equaJ and rapid basis (the com
plex structure of the Oragondos 
dictionary would be a waste of 
time if it w~re otherwise!). 
However, that this is a random· 
access, rather than aserial tech· 
niqtJe doesn't really require deep 
study- it's evident just on using 
it a few times. · 

BHall, 
Bristol. 

Apause 
alternatlve 
IT IS often necessary ta pause a 

program by either using the FOA

LOOP method such as: 

FOR I= 1 TO SOO:NEXT I 

Of 
TIMER = O:IF timer= 5000 
THEN •.. 

But these methods can be both 
time and memory consuming. A 
much better method, especlally if 
you only want a relatively short 
delay in the program is to use the 
Dragon's Play command by typ
ing PLAY"P1 ", which gives a 
delay of about 211.l seconds or 
PLAY" PS" far a shorter pause. 

KFKam. 
Manchester_ 

Harder 

Pontoon 

WE HAVE enjoyed p'aying with 
the Pontoon game submitted by I 
Saunders (Open File, September 
1983) but thought that readers 
might be Interested in this slightly 
more realistic (and harder!) ver
sion. 

The following features have 
been added: an ace now counts 

sortware Top 1o 

'ii (4) Frogger ................................................. ....... Microdeal 

2 (7) Mined Out .................... ............................... Quick$ilva 

3 (-) Cuthbert In the Jungle ................................ Microdeal 

4 (1) The King ....................................................... Microdeal 

5 (10) Ring of Darkness ........ ............ .. ................. Wintersoft 

6 (-l Champion ................................ ..................... Peaksoft 

7 (-) Pettign;!W'8 Diary ................ .............................. Shards 

8 (-) Drone Data Tank ......................................... Cablesoft 

9 {- ) Dragonfly 2 ................................ Hewson Consultants 


10 (-) Empire .............................................................. Shards 

Chart compiled by Boots 


as 1 or 11 {most of the calculation 
for this was in the original); the 
computer is allowed to twist an 
extra card , and decides whether 
to do so a bit at random; a 
five-card trick is rewarded with a 
tune. 

On the technical side, the 
POKEs have been removed since 
they are not necessary in this type 
of game: you can speed things up 
by shortening the wait loops if 
you wish. Defined .functions have 
been used to calculate the card 
values and check for aces. 

The changes to the original 
version are as follows: 

65 DEF FNA(O) = INT((O = 
1)/13) 

67 DEF FNB(Q) "' FNA(Q) = 
(Q -	 1)/13 

160 FOR X =1TO3:GOSUB 
1OOO:C(X) = Z: NEXT X 

300 IF R£ ="N" THEN 380 
ELSE IF R£ = "E" THEN 
END 

330 	REM Check for Aces 
350 	IF PT > 21 AND FNB(P{X)) 

THEN PT= PT.- 10: P(X)
=O 

365 	IF PT> 21 THEN CLS 
4:PRllNT@230,"SORRVt 
YOU'VE BUST!";:CH =CH 
+1:SOUND50,5:GOTO 
460 

392 	 IF CT< 16 + RN0(3) 
THEN L ~ 22:C = 
C(3}:GOSUB550:CT = CT 
+T 

395 	FOR X = 1TO 3:1F CT> 21 . 
AND FNB(C(X)) THEN CT 
=CT - 10:C(X) = 0 

397 NEXTX 
407 IF CT > 21 THEN CLS 

4:PRINT@ 230, "OOPS! 
l'VE BUST! '' :SOUND 
150,5:GOT0450 

Lines 410, 420, 430, 440 can 
all be simplified in asimilar way. 
425 	IF K = 6THEN ClS 

5:PRINT@66, "FIVE 
CARD TRICK!''::FOA A= 1 
TO 5:PLAV 
"T5004FCFC": NEXT 
A:GOT0450 

460 SCREEN 0, 1 :FOR A = 1TO I 

1000:NEXT A:GOSUB 5010 
500 FOR A = 1TO 1OOO:NEXT 

A:GOTO 90 
Del 510-540 since we are likely 

to want many more games. 
570 RETURN 

4010 S = FNA(C) + 1 
4040 IF N> 10 AND N<: 14 

THEN T= 10 ELSET ..- N 
5035 SCREEN 0, 1 

We 1ind that it is much harder 
to beat the computer at this 
game, and spend many tries to 
ge1 the elusive five-carder! 

Pand sHarris, 
Sunderland. 

. 
· 
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••• HoW ll'luclt lallgW can we 
hold this 'fowii•• •J 

I enclose a Postal Order /Cheque payable to

PLEASE SEND ME ••• BEVOND, OR charge my credit card. 


Caro Number __·_________ 
Visa / Access (Delete as necessary)£6•9S 

U/l/lllt/SCO/IE £1•1$ 
_________Posfcode____ 

Signature__________ -__DU~l -

BEYOND Competition House, Farndon Road, MARKET HARBOROUGH Leicestershire lE19 9NR . · 



Part-exchange

path preferred 


DRAGON DATA has decided 
to part-exchange 325 for 64s 
rather than upgrade them. 

The rumoured cost of the 
exchange to a 32 user is £140, 
saving £85 off the cost of a 
Dragon 64 - possibly less 
than can be ralsed by selling 
your 32 second-hand. 

This price, and the policy 
~tseH, mark a change from the 

company's original inter1tions. 
Earlier in 11983 Dragon Data. 

was proposing to offer an up
grade se.rvice, at a price which 
eventually rose to about £100. 

Some users are likely to 
object both to this change of 
policy a1nd to the cost involved. 

Adopting part-exchange not 
only breaks with Dragon 
Data's previous statements 

Monster challenge 

A PRIZE of £10,000 could be 
yours if you solve five games 
from Twig Systems Software 
and, Jllen win its Countdown 
Quiz. 

The suite of six games, de· 
veloped in association with 
disc jockey Dave Lee Travis, 
are designed lo test your in
telligence, powers of reason 
and keyboard dexterity. 

Dave promises: ''These 
games will have people beat
ing their heads on the floor 
with frustration." 

But if you can solve the first 

five you may be eligible for the 
Countdown Quiz, whose win
ner will receive £10,000. 

At the moment the games 
run on the BBC and Sinclair 
micros as well as the Dragon. 
Each costs £9.50 . 

Dave added: "We know the 
games are difficult - we just 
don't know how difficult. So we 
don't know how long it will take 
us to get the 10 finalists 
together." 

Twig Systems Software can 
be reached at 6 High Street, 
Wendover, Bucks. 

but also with tradftion. 
Only Commodore has pur

sued such a -policy. and that 
only in the US where it drop
ped the price of its CBM 64 to, 
Vic20 owners returning their 
machines. 

Full details of the part
exchange are contained in the 
December issue of Dragon1 

Data's newsletter Stop Press. 

New home 

tor NlnJa 

Warrior 


.A ROW over UK distribution of 
cassettes from American soft
ware house Programmers' 
Gui!ld has been settled . 

The cassettes, among the 
best-sellers in the US and 
including such titles as Ninja 
Warrior and Pacdroids, are 
now being distributed by Pro
gram Factory, 39 Railway 
Road, Darwen,. Lancashire. 

Program Factory is also 
handling1 previously unfilled · 
orders sent to Programmers' 
Guild UK - and will be hand
ling any new US titles which 
cross the Atlantic. 

Dave Lee ira vis - ··We know Lhe games are difficult'' 

Dragon Data software push 

DRAGON DATA is stepping 
up its attack on the software 
market, issuing new titles for 
the 32, bundling games for 
disk users and marketing pro
fessional packages for the 
OS-9 operating system. 

The range of new games tor 
the 32 includes arcade titles, 
adventures and simulations 
alone and in combinations. 

For example, Lunar Rover 
Patrol is an arcade-type game 
using "superb graphics" to 
simulate the moon's surface, 
while another tape combines 
two games: the arcade Break
out and the adventure Middle 
Kingdom. 

Other adventures include 
Vlking, Monsters and Magic 
and a trjlogy from US software 
house Colourquest. Simula· 
tion fans have Tee-off and 
Flight to look forward to. 

Dra.gon Data has also 
licensed Bridge Master from 
lntelli9en1t Software. the peo

pie behind the already avail
able Chess. 

Of particular interest to 
readers of Dragon Userwitl be 
the arrival of Junior's Re
venge, whose author was in
terviewed in our October 
issue. This is a Dragon ver
sion of the arcade classic 
Donkey Kong Jr, as Mlcro
deal's The King ls of Donkey 
Kong. 

All these games will be 
appearing in new packaging of. 
video cassette-size cases 
as will the previously 
announced new releases. 

Dragon Data also has plans 
for disk drive users. The ·com· 
pany wants to make sure that 
;;people who buy drives don't 
1eel 'left out," explained tech
nical ·software manager Dun
can Smeed. 

Cassette and cartridge titles 
are being bundled together on 
disk in threes, fours and fives 

- to give, for example, an 
adventure disk. 

The modular operating sys
tem OS-9 wilt now be avail
able in January at a price of 
around £40.00. The software 
is ready, but the manua's still 
have to be finished. 

Duncan thinks that OS-9 is 
Dragon's "passport" to the 
small business/serious home 
user market - particularly in 
the light of the system and 
application software that will 
also be available early next 
year. 

System software includes 
Pascal and Basic 09, a struc
tured version of Basic which is 
itself similar to Pascal. In fact 
Duncan says " it's got so many 
extra features you can't really 
call it Basic any more" . 

A C compiler will give the 
system "a high degree of port
ability" so that "any program 
that runs under Unix can run 
underOS-9". 

These languages can also 
be used together under OS-9, 
with each module being writ
ten in the source language 
most sulted to the task. 

Applications software in
cludes a word proces.slng 
package called Stylograph at 
£80.00. Dynacalc for spread
sheet analysis, and RMS for 
database management, both 
at £60.00. 

Stylograph, which benefits 
from the 51 by 24 line screen 
on OS·9, also offers a spell 
checker and mail/merge facil
ity. 

Duncan stressed that this 
" i.nexpensive" pricing is no 
reflection on the packages' 

.quality. "Ttiese are very, very 
professional products which 
we can offer at these prices 
only because of our high 
volume purchasing and li~ns
ing agreements," he ex· 
plained. 
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AVAILABLE FROM WJI. SMITH, JOHN HEHZIES, BOOTS
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| ‘\', .. A ll ll  ’  -- || uA spectacular 3-D maze ||
adventure for the
46K Spectrum and Dragon32

RD

A spine chilling aciventure enter via the dungeons navigate your
vvay through 500 3-D rooms survive the swooping vampire bats
reach the terrifying top confront and kill Count Kreepie, ridding the

World of this Transylvanian Terror-
Can you survive the Top of the Tower? £6.50.
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NEW DEALERS WELCOME — RING JOHN SALTHOUSE ON 06286 63531
I NI pr0qr.;1n-vs tire sold’ '1L|Q,l!'C[ to the runnrtmit rrm‘ [raw n-wry nut, w,|-Ii :;|rt'1?rTq-rw|5g_ Errrgihltliwscrrrculated wi|Il'IDu'I me written or RI;-1 |,||d ':o|'ll‘1lN'H,'r|j I



DRAGON CHESS 


Some Dragons are bad losers! 


Others are just bad at losing. 

• Six levels of play . • Best move hint. 

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

en-passant, castUng and pawn 
 • -Opening move library. to queen promotion. • Moves may be taken back and play • List of previous moves stored resumed from any point. which can be disprayed or printed. • Change level of play at any point • Loac;ting 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 play from either end. • Very high standard of pla,y • 

• Simultaneous text and graphics . • Professional packaging and life· 
time guarantee. • Si~es can be exchanged at any stage . 

DRAGON CHESS I• at1allable tor just £9·95 from:
OASIS SOFTWARE, (DU 184), Lower North Street, Cheddar, Somerset• ..~~~:=~~~~5=~.~ . DEALER ENOUiRIES 
~ 24 HOURS A DAY l.£.J 0934 Sf5285 WELCOME 
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NEW RELEASES FOR CHRISTMAS 
FOR THE DRAGON 32 

MIND GAMES 
COMPENDIUM 0 

0 

0 0 ,, 
Chess, Dominoes, Backgammon, 

lnv.der Cube and Othello. Mof8 
than £30 of software for just 
£19·95 ° 

0 

(J ':.J 0 
0 

, ) 

~ 

{: 

I• 

0 AMMOlf 
,.,.........·--..-. 0 

0 

SPlllNT 

0 
0 

0 

:i-::::c..r.:=~~:..~::-_..,...,._lleran U.. -L 
llPlllNT .............. -··-
··--POii-NUT·-·llJPMf'• lhe lat! lfl llCll 1 ff lh.. ~CM 00,.,..._......,_,___,8"1111fT'lril-'le ,..., _ _.,....,,_1-!If,..I- £14·11-NI l9o Chllfl ID b-. 
9' ei.t IOfOIU loc!ll -a1kfar o  ·
__.... 

0 

0 

( , 

If your local dealer does not stock 
these products then let us know his 
address and we will contact him. 

OASIS SOFTWARli, Lower North St, 
Cheddar, Somerset. Tel. 0934 515265 

r-----------~-~---------• 

AU. OASIS PRICES INa.uDE 
VAT AND P& P AND EVERY 

OASIS PRODUCT IS PROMPTLY 
DESPATCHED AND INCLUDES 
A LIFETIME GUARANTEE. 

!ACCESS ORDERS ~ 
'TAKEN BY PHONE 
124 HOURS A DAY 0 ON4 1116265 

Plea.-eendme 
SPRINT t14·95 Cl 
MIND GAMES COMPENDIUM £19·95 CJ 
WG.EGAME CASSETTE £ 9•95 CJ 

I enclo .. Cheque/P.O. for ( £ I 
NAME~~~~~~~~~....... 
ADDRESS-...~~~~~~~~ 

I------------------ _._ ... 
January, 1984 Dragon User 11 



Popular compendium of 
ten games for young and 
old, single players and par· 
ties. £6.95 

Jigsaw puzzles were never 
like this! Three games of 
skill, judgement and speed. 
With a range of skills to suit 
all ages. £6.95 

E.lght programs covering 
games, educali'oni and utili· 
ties. Superb value £6.95 

Six educational programs 
covering zoo animals, 
geography, computing , 
music and desert survivail. 

*£6.95 

SHARDS 
SOFTWARE 

FOR.THE DRAGON 32 
--:w2 

THE FAMILY FAVOU,RITES 

Pre-school eclu calion , 
learn ttie alphabet (upper 
and lower case), and slm· 
pie counting. AU in 100 per· 
cent hi·res graphics with 
musical score. * £3.95 

Learn the mult lpllcatlon 
1ables and word recogni· 
tion the fun way. With vari· 
able skill levejs. £3.95 

500-word vocabulary word 

Exciting missile oommal"ICI 
arcade game for one..P.lay_er 
with joystick. E5.75 

quiz and crossword puzzle ~ 
generator (wilt'i fad llty for 
C!'eating your own clues). ,o,rw••• · 

*£3.95 

AVAILABLE NOW FROM SELECTED 
BRANCHES OF ~ (ilems marked 

~ Wl'th*) 

AND ALL GOOD SOFTWAREOUTLETS 
189 ETON ROAD, ILFOAD, ESSEX 161 2UQ 

Telephone 01-514 4871 
FOR DRAGON 32 
Defeat the evil Dragon Empire 
before it conquers the world. Ex
citing game of strategy for ooe 
player (nio jo)lstick). Suitable for 
older ohlld and ad!Jllt. lnoludes 
seven world maps and eight levels 
of difficulty. On-screen scoring 
and 100 per cent hi-res. M!!St be 
seen to be believed. *£6.95 

FOR DRAGON 32 
~pie three-part adventure with comprehensive fea
tures making ii Ideal family entertainment. Solve the 
mystery of the diary before time runs outr You start 
in the serene English countryside, then sravel 
through the bustling London streets; to further 
adventures in France, Germany, Italy, Turkey, wLth 
a thrilling climax In Israel. T~ most oomprehensl\re 
adventur& yet for the Dragon. Wilh hi·res 91.!!!.hics 
and text, only . , Jf1:7.95 

PETTIQREW'S DIARY 

Recommended education 
for 6 to 12-year-olds. De
s i gne d and u s.ed in 
schools. Menu-driven, in
cluding Space Hal'lgman, 
Counting, Word Mixe r, 
Code Breaker and 
Calcu,ator. *£6.95 



- -

_ _ 
- -

Flex in stale ot flux 

ONE. DOOR to the Flex high 
l'evel operaUng system has 
closed as another two open. 

Microcare has decided not 
to otter the system, but the 68 
Micro Group and Premier Mic
rosy.stems, the first people to 
put out disk drives for the 
Dragon, are going ahead with 
their respective plans. 

Dragon Data itself intends 
to offer OS-9, which provides 
multi-tasking but as it is a 
younger system has less ap
plications software available. 

The 68 Micro Group, whose 
aim is to bring together all 
users of the 68 family of mic
roprocessors, has developed 
a Flex card which includes two 
serial interfaces and SK of 
RAM. 

Jim Anderson, the group's 
Chairman, po;lr11ted out that the 
extra RAM memory means 
that 32 as well as 64 users 
should be able to use the card, 
wtitcil· Wlll also operate as a 
stand-alone controller. 

Marketing details have not 
been finalised yet but he ex
pects the card to be available 
early next year, costing less 
than £200. 

Rival drives: Dragon Data's . .. 

Premier too has committed 
itself to making Flex available 
- but has not decided the 
final details yet. 

Premier's Mick Bedford 
commented: "As users we 
have always believed that 
-Flex is better than OS-9." 
Aside from the wider range of 
software, he is allso impressed 
by the PL-9 language which 
he regards as easy to use but 
capable of advanced applica
tions. 

Mick also thinks it will be 
''good to have a choice of high 
level operating systems on the 
market". 

Mfcrocare's Eric Brooks 
thinks otherwise. He has de· 
cided thaf Fl'·ex is "no longer 
the viable proposition lt was" 
and "reluctantly" will not be 

. .. and Cum~na's/Premier's 

going ahead ''because of mar
ket developments". 

Premier, which deveto~d 
· the Delta operating system 
used in the Cumana drives, 
has two other projects up its 
sleeve which will be of interest 
to disk users. 

First in line is an EPROM 
enabling the Dragon disk 
operating system to operate 
as a Delta system. This will 
cost £60, including the much
praised Delta manual. 

Next up, in January, will be 
a utility extending compatibility 
in the other direction - it will 
enable the Delta system to 
read Dragon disks. 

Pricing has not be~n de
cided yet but Mick promises 
that this "won't be a vc~ry high 
cost item". 

Scottish 

pae,udo 

sprites

arrive 


PSEUDO-SPRITES are prom
ised by new Soottish software 
house Screenplay. 

The firm's first package for 
the Dragon, The Animator, 
can be used in any of the 
micro's five high-resolution 
modes. 

It consists of two integrated 
programs - a character 1 

generator and an animation 
routine developing pseudo
sprites. 

Characters are defined us
ing the first program, whose 
facilities include the ability to 
rotate characters round all 
three axes. Then they are 
savecl and loaded into the 
secon.d program for machine 
code animation. 

Once written the animation 
sequences can be incorpor
rated in games and other 
more complicated sequences. 

The Animator costs £9.95 
and Screenplay can be con

. tacted at ~ 34 St Vincent St, 
Glasgow. 

... MST ... MST .. . MST ... 
DRAGON DISKETTE AND CASSETTE BUSl1NESS SOFTWARE FOR DRAGON 32/64 

DISKETTE PROGiRAMS FROM £24.95 INC. VAT- CASSETTE PROGRAMS £19.95 INC. VAT 
MST DATABASE 

CompiuleriSed card lndie~ llllng system. ChQQ!I" your own card headings - nine In an. Add> 

calds and de• cwds. Sort them, ~rch 1hem, amend 1hem, print !hem, Yl8w lham. TD1el 

fiatds.. Flexlbllily at the t<iuch al a button. 

MST IN:VOICU & STATEMENTS . _ 

Seelrlg is belle11lng. Tne power or this pragram is too greet to be described on detai hera. It 

sto- up to 50 QJs.!Onier addresses. It prints !jUJ>erb lrnioice and Stale<nent pages. A. 

separela: CREATQFI p1Q9ram ellol'rs user details to be adcJed - alld AMENO~D. Variebl11 

VAT rate c11lcula11ons. IDiscount calcul:rliens. Carr'iagell0&11; are aulomelically lllCCIJXlraled 

le> produce 1111 accurate AMOUNT DUE. A.II ~his PLUS user-defined r001er mes9'1ges. Even 

poor quality~ paper pn;>!i~Cff 3"J1erb llWOk>eS l.l>d S1v.temOl'ls. 


~TMAILEAIADDRESlil BOOK 

This nlghly-acelalmed cJedleated database plints $81eeled r&nges of addms and 01her 

hbelS by SEARCHKEY or RECORD RANGE. -Salad ilddras&S& by .""9Bt. by lawn. by 

region. Sc~n end prinlar ap4i00$. B~a. Rl>c<Jrde etc- A sup!111J l1t1h1- pn;>g!llm. 1,000 

reQJrds In all on five flies. 

M51iCAl.C . _ 
The MST-ClllC Spreadsheet iS designed to replace pen, paper and basic calcule!Or wittl a 
standan:I Dragon !ape raoortler. TV set and printi!r. Each pT09rem CQmes with a 2Q·page 

boaklet dei;u;ribing MST·Clllc and ~s operation. 

The Spreadsheel enables worli: to be carried out on 21 rnws and 20 columns. 

Numbers raltltino to headings can be al'ienteted "';rizanlelly or vertically. The~ can Ile 


-

added. mullipliad, subtracted, d'i\lided. farmattad e1c. iWoss. r<iws and dawn columns. 

l'en l([!"'11S ol b<ac!le1 pairs can be ull'ild ~ establiSl'I operatx>r precedence In equations. 

Rows. p111N'OWS, columns. part-<;Ql\lmns can be summed 01 averaged. Eqt.ati<ins placed in 

OM IOealion can be rspea:tecl (rl!llllCllted) acrtl611 rows and dCMn columns ID save 1\'Plllg-ln 

Nine. Recak:uletlon procedures allow ~I WHAT·IF? projediano 111 bi: ~rrlud out at 

the tQlll'Jl of a butll>n. Business data so obtainud can be srored an lepe Olf CllSll. 

MST STQCI( CONTROi. 

Coniputerl&11d &'IOCk control. Alpha numeric roror8nc&$. stock descriptlan. user·de1in8d 

stock units, castlsall' prices. ro·order leYals. supplier details. 

t ,000 s!Oek Items oro ti~e lire& on a &ingle-Siidsd d~k. Produces stock evaluation <Mii 

Ulel-seleeted range Of &1Dck, stot:k lis~ re-order reports, a;n,en,'prin!N options. 

MST BUSINESS ACCOUNTS 

A.nothargam Ofapragram. WhsJwgn'titdQ? in morl! sult1ble qUiOStloo ltlan vmatwill ~do. 

A urjqu1> search facility enables all clata entry problems witn a 32•characler screen ID be_ 

Olllll'COme. Ttansactlon tist, Oalllorlcradilor liSIS.. Search/Amend eell;!l;lsd customer 

reoor<js, Bank Summary, Vi!er-10-deli!, MBnual Bnng f"QIWard option!! make ltlls a supem 

program. Cradito'Cesh !Hiie• end purchlllil&3 are all nHtly linked wllll EIMk Account oplion to 

e11aw·an up·to-lklte statement of your financial status. 

MST HOME ACCOUNTS 

A lovei\t program. Keep ~rack of your riousahold budget. Menu options lnclucle E&1imalad 

.end Adual budgsls, up-to-the-111inute bank statements, current baianca al<:. '>l'!lllhlcaJ 

'rept0S9ntations ol pal and p«esenl 1119nths, -prin!Outs of SUIPIUS anCI deficit, and much 

more. 


DOWN TO EA RTH DISK SOFTWARE FOR SMALL BUSINESSES __ . READY NOW . 

. USE STANDARD DRAGONS . . WITH CUMANA OR DRAGON DRIVES NO MODS NEEDED . . 
-

MST STOCK (PR) STANDARD :E5U15 JNC. YAT 
All t;l:OtJ( deleils are held on one-sided •1oppy diskette ta produce screel'I displays and 
printed rapart'lo r;in stock status, stock m1>11ement, stock ~hrinks9e, dead st<lCk, &tock sel81!1, 
ijloek ~. !'8'0rder cost5, and mucll more. Records may Ile raleranced l>I' numbe< Of 
part~escrlptlon, and Bl!llllysis'cod! gilles additional fl8Jlibllity. t ,ODO stack ilem~ per d191<. 

MST·~ IPFil) STANDARD £59.15 INC. VAT 
SuP'i'r lnvoloe&lS1a1aments lotmatter wittl ln16gral Mailer. A worli:in11 paekage. Usa ~ !O 
generale 5Blective Malrshots. cu!llOITier analysi~. save \)'ping time lor invoices and 
stalllm•n". Spool Clocurmmle to dlslc., and deepool 10 printer. 200 ~dO!esses can be saved. 

llCll TllE APPROMIATE B(]X. PRICES INCLUDE VAT Alli> l'llSTAGe. PA Serhs 
TAl'iS t'l!l.911 me. Htib D Sblct &Glllrill-ITANl>ARI> £59.95 11~. 
GD DISH U.4.95 •~a. ndl D 19111lnaH l!Cl!llUll\'I D MST-EXEC-STANDARD £SU51Ba. 
o Mallar 0 MST-CAl.C 
Cl lf1Nlg91/ltlll1r11enls D H1m1 ACC•!lllll ~ ~· D Sllllllk CO!llllll 0 D.tl~ISll •c•eq1111 llc. dlo•I• bl 111llllil pap-rt wMST COllSULTArtlS 

tflmt: ........... ............ ..... ..... ....... ....... ................................ ...... .. .......... -.................... ....... ........ .... _ ............. ........ ............................. .. 

Mtlnu: ........................... ........................ ......................... , ............................................................................................. ............... .. 

Cant N•mb1r:.................... , ........................................................... -... SilJ•lllln: ................................................................................... . 
llST &G111N1n1S, l'llwlUB Riii~. lanrtnu:.,, D•~· TQ13 911. Tll•Plla~• CGllHJ 1132&11 

[MST[ 
CON!SULTANTS 

,Cost effective 
business software 
tor home computers 
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IAKElHE 
. 

•STOF 'I 

DRA&ON32 
Two ftQI books to help 
yoa tap tile pO.erof 
yoarDr.goa32. 

IUIWIG TBB MOST OF YOU 
DRAGOB, by Clive Gifford, leads 
you through programming the 
Dragon from first principles, and 
includes more than 150comp[ete-~!! 
pivgrams, including major arcade 

games.£5.95. [~::~----I 
DYllAlllC GAllESFOR THB DB:AGOll 32 - Tim 
Hartnell and Robert Young. Thirty magnificent games · 
for the Dragon are lurking in this 1BO page book, to 
make your computer behavejust as you hoped it would 
when you bought it. Programs include MAGIC CASTLE, 
SNARK ATTACK, SPACE RESCUE, REVERSI/OTHEUO. 
CHECKERS and CUBIK'S RlJaE.Just £4.95. 

I ~............-. b.pt. DV, 44-llllmlac-t loed, IGcldoe. 'llllHJ.
..---------1,

Jenclose £ -, Please send me the books tndi('.ated.I 0 Dym1mir: Games for the Dragon 32 I 
D Making lhe most ofyour Dragon.

I Name.: .. ....-...... . ..... .. . . .. .. . . .... . I

I Address .... . . . . ... ~. . . .. . . . . . .. . ..... ···· · 1 
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PEAK/OFTA 

7 HAWTHORN CRESCENT, BURTON-ON-TRENT DE15 9QP 

JEL. (0283) 44904 

. -
Peaksoft sends its thanks, and the season's greet,: 
ings, to the many new friends and customers made1 

in 1983. ' 

We send special thanks to all who have taken thei 
trouble to write to us, and express our admiration for 
such individuals as: 

Richard Dilley, who played Champions! non-stop 
for 37112 hours to win the European Cup. 

David Symes~ who tells us he managed it in 54 
minutes. (We think that's the record.) 

Rob, Terry, Mike and the two Dicks, who raised 
·almost £90 for their youth club w,ith a 24·hour' 
"Champ-a-thon". 

Sue Spavey, who resisted the temptation to leave 
.Terry Wogan and Koo Stark in Death's Head Hole, 
'and achieved (we think!) a record score of 1 ,460. 

Pater Stack, who reached the 9th screen of SAS 
.(even we haven't done that without cheating!) 
1before being cornered by a helioopter. 

We look forward to renewing old friendships, and 
ma~ing_ i:nany more, in 1984. 

Windrush bring

In Bug-Zapper 


' 

Inside Windrush Micro Systems' Bug-Zapper EPROM programmer 

Taiking 

to your 

Dragon 


LOW COST speech recogni 
tion next spring is the promise 
of Brighton-based Orion Data. 

Called Micro Command, 
Orion's speech modu le trans
lates commands spoken via a• 
microphone into signals which 
your Dragon will understand. 

The module, with micro· 
phone attached, slots into the 
Dragon's edge connector 
socket. 

A Teach program loaded 
from cassette allows you to 
traln the Dragon to recognise 
up to 15 words you speak into 

the microphone. A Listen 
program then checks that the 
words are being recognised 
correctly. 

An instruction leaflet ex· 
plains how to incorporate the 
spoken commands into your 
own programs or use them to 
replace keyboard or joystick 
control in other games. 

The cassette also contains 
Sheeptalk, a game which 
already uses speech com
mands. 

Micro Command already 
runs on the Spectrum at 
£49.95 and Orion expects to 
have a Dragon version avail
able at the same price next 
spring. · 

Included in the price are the1

speech recognition module, 
microphone, cassette and in
struction leaflet. 

Orion Data's address is 3 
Cavendish St, Brighton, Sus· 
sex. 

THE latest programming tool 
from Windn.ish Micro Systems 
is Bug-Zapper, an EPAOM 
programmer which takes its 
place alongside the Mace 
assembler and D·Bug dis· 
assembler. 

Bug-Zapper plugs straight 
into the Dragon's cartridge 
port and needs no extra power 
supplies or batteries. It is a 
development of Windrush's 
professional EPROM prog
rammer which Is already ln 
use on OS-9 and Flex, the two 
main operating systems for 
6809-based micros. 

Tf:le cartridge includes an 
aK ROM with all the software 
necessary to operate the 
programmer. The choices on 
the menus provide a range of 
facilities. 

For example, you can FILL 
the programmer buffer with 
specified hex characters, 
MOVE data within the buffer, 
EXAMINEJCHANGE the con
tents, and then DUMP them to 
the screen or printer. 

Bug-Zapper costs £79.95 
complete with documentation. 
For an extra £1 Oyou can buy 
the EPROM programmer and 
Mace on the same cartridge. 

Mace is Windrush's editor/ 
assembler/monitor which sells 

·at £29.95. It also comes in a 
combined cartridge ·with D· 
Bug for an extra £20. 

0-Bug, a tracer/monitor/dis
assembler package, costs the 
same as Mace on. its own. 
Owners.of ehher cartridge are 
being oHered a £15 trade-in 
allowance. 
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BEHIND THE SCENES AT PEAKSOFT 

WE1VE NOT HEARD A 
WOR.I> FROM HIM SINc.E 
HE R£C.EIVED TtlAT 
~Ctl\4E' FROl'l SUR.TON 

. ME SAYS ntE ONLY WAY 
HE'S ao1NG TO WIN 1}1£ 
EUROPEAN C.UP AGAIH 
IS WITH •••• 

WE DESPATCH BY POST UP TO THREE TIMES DAILY. AVEIRAGE DELAY ON OUR PREMJSES IS THREE HOURS. 

O_.,... THE GAME THAT ALL 
...THE FLAP'S·ABOUT! 

Totally original arcade action 
100% machine code 
It's a tough life for Ossie the Osprey- five 
hungry chicks to feed,.and those pesky 
poachers keep raiding the nest. Dive for 
your dinner and plaster the poachers! 
Increasing difficulty. Hi-score. Joystiick 
optional. £6.95 

PHOTO-FINISH: Superb new horse-race 
action.. Terrific graphics, authentic race 
cards, odds based on actual form, REAL 
TIME races from Sf to 2 miles, 1Sporting 
Life' result cards with distances, times, etc, 
and an incredible photo-finish feature. 1-4 
players. £7.95 

T.._ yaur lnm ftom Iha Fourth Division to the 
Eur....,..r1 Cup! Ftlatur" ~r Cllvllion1, prom. _ ollon, rt1eg11ior1, 1..,11f111S. lnjurlaa, IUIP9f1· 

1 HAWTHORN CRESCENT 	 aiona. --ly reMIHt iirid IH!J" lllblM, ~ 
....,. IHm, C- trq~ble, llnd •II lhe furl,A PEAKfoFT BURTON-ON·T.RENT chma and fnlatfll!"::u:. m•l\lglng' le1gu• - 

UONHEART £5.45 - Unique, two·part romp. Arcade-style aclion, as you assemble your ~~ 
arrny. pursued by tile ruthless Prince John, swilclles lo colourful graphics adven1U1e as you ! -, ; 

_ __.___ land in the Holy Land to mount your Crusade against the 5'Jltan Saladin. 	 \ . 

DEATH'S HEAD HOLE £5.45-Tlle televisiol'l crews are assembled at the enbrance and your 
mother has sold her slory to ThB Sun. The eyes of lhe nation are on you! Face the terrors ol a 
Mendips potllole as you lead a mission of mercy 1o rescue 11 party of frightened ca\18rs. TheYou•;e-the last survivor - ana it's a 
realism Is astoundl ng!long way home. Can 11ou survive the 

IT)i"ellelds, the 1\1.!llcaplor 9unships DON'T PANIC £5.45- Two classic adventures at an incredible price.
and the armed patrols'? Who dares. Feat\Jres Towers ol Oeath and The l<:e l(ingdom. Villains and hazards galore.
wins! 

Yes, please rush me.................. .... ...... ....... .......,... .. .... ........... ...... ,, ........ ..NOW WITH FREE 

LAPEL BADGE! 


Name ........................................................ ............,............ ... ........... .. ..... . 

RETAILERS: We are represented by 


Address...•.... ....•.•.•...................................... ..............,...,...................,..... .
major wholesalers, or you can order 
direct - telephone 0283 44904. 

PEAKSOFT 
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Desert Island 

Dragon delights 


.John Scriven picks his favourites from the past year's offering of software 
revisiting arcade halls, crib tables. strange lands and programmers'.benches 

AT THIS TIME ol lhe year, there may well 
be more family disputes than usual over 
TV use. With parents and kids all at home 
at the same time, even the family with two 
sets could find problems in sharing these 
out fairly. The delights of James Bond, Top 
of the Pops and The Incredible World of 
Disney have to be carefully weighed 
against alien destruction, maze explora· 
tion and the latest database program. If 
someone is also hiring videos then you 
would indeed be lucky to get through 
unscathed. 

My advice would be to buy copies of 
Radio and TV Times as soon as possible 
and draw up a timetable of TV use if you 
want to avoid the divorce courts in the New 
Year. Just think, only five years ago there 
were hardly any micros in the home, few 
videos, and only three channels to argue 
over; such Is the price of progress .. . 

For those of you with any money left (let 
alone sanity), after the Christmas mad· 
ness. I have been casting my eyes over 
the year's software in an attempt to sug
·gest best buys. In the past I used to grade 
programs on a 1 to 10 scale for use of 
graphics, speed, novelty, sound, etc, and 
end up with a league table of results. This . 
.came to be more and more difficult as I 
realised that so much depended on per
sonal taste and I have avoided this 
approach recently. However. the editor 
came to me on his knees muttering some· 
thing about "desert island cassettes" and 
"which ones would you like to be 
marooned with?" As there was a threaten
ing look in his eye I decided to comply 
before I found myself shipwrecked with 
eight copies of Invaders and my Dragon 
for company. 

I have tried to spread the net as wide as 
possible to include a variety of programs, 
but undoubtedly there will be some good 
ones that escape. 

My favourite arcade games tend to be 
those that avoid aliens rather than pursue 
them. and those that show or;ginality as 
well as fast action are more likely to get my 
vote. 

On the ma1 
Ninja Warrior, from Programmers· Guild 

Is an obvious choice here. Starting out as a 
martial arts training program, it increases 
in difficulty to make TV's Kung Fu look like 
PlayschooL In this excellent game, you, 
and up to five other players, control a small 
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button controls his sharp karate kick.. 
To gain a white belt, the landscape is 

Ottered with boulders that he can jump 
over, but a higher score is achieved by 
kicking them to dust. If he survives this 
without breaking his toes, the test$ for 
higher grade belts present him with fires to 
jump over, pits to traverse and even 
arrows to catch. Eventually your warrior 
becomes a black belt. I find this a highly 
entertaining game, using a novel idea, 
smooth graphics and good sound. My one 
criticism is that the liHle figure looks more 
like Ken Livingstone than Bruce Lee. 

Me Tarzan, you Cuthbert 
Cuthbert in the Jungle is the most recent 

game in the Cuthbert series from Micro· 
deal, and is by far the best in terms of 
graphics. 

Using the joystick, you control Cuthbert. 
making him run to the right or left and 
jump. As he disappears off the screen on 
one side, he reappears on a fresh screen 
with some new hazard to confront him. 
These vary from logs and pits to scorpions. 
quicksands and alligators. Occasionally, 
he thinks he's Tarzan and swings from 
carefully placed vines. Eventually,, he dis· 
covers various treasures that have to be 
collected and brought back before the 
clock runs out. In order to reach the later 
stages, you have to acquire different skills 
such as calculating when alligator jaws are 
likely to open, how to catch swinging vines, 
etc. Each time you play, you improve and 
get closer to the treasures. This game is 
well worth adding to any collection. 

If you feel you really have to be un
pleasant lo visitors from outer space, then 
Vultures from J. Morrison Micros is an 
ideal program. In this game you are given 
the opportunity lo pit yourself against 
monstrous creatures that have apparently 
escaped from some oosmic aviary. A 
group of these evil birds starts in formation 
at the top of the screen. They then proceed 
to swoop down on to you, while depositing 
something unpleasant on your head. If you 
run into one, you will explode, so the only 
tactic is to try and shoot them belore they 
get you. 

As you mop your brow in relief at 
destroying this wave, some innocent· 
looking eggs begin to hatch out revealing 
more ;nasties who take over from their 
parents. Although you can never win. the 
path to destruction is accompanied by ..,. 
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GALACTICANS and you are off In search of another. Each time
The first 'arc-adc perfect’ qame for the Dragon T F there are more Bi more Monster Robots to tr k_ r - ~ ac
32 8-: Tandv Color 15K micro computers. This - _,.» vou down. To get past the Monsters or avoid
sup-erh version of the popular arcade game is vliritten in super-fast ,./-"' them you can blast holes in the ledges using vo ur laser. Superb high-
machine code and features super-high-resolution l'Tlll|Ii'CO|DUl'0d graphics. - ,.-r" resolution graphics, ultra-smooth movement and great sound affects,
Arcade qualitv sound effects and colour graphics. __,/’ UGH|
ULTRAPEDE The Ice Age has come and Ugh must collect food. But stealing Pterrv the
A superb version of the arcade classic. Zap the Ultrarlede before he reaches you, F'terroclactyl’s eggs may not have been the best idea! This has to be the best
but watch out for the Spiders and Lethal Snailsl Amazing gr.;-rphics, four-colour graplticsfanimation ever on the Dragon 32._..A smash hit! Dragon 32 and Tandy
sc|'ci:-n and superb sound, One of the best ever games for the Dragon 32 Sr Color 32K- Joystick compatible.
Tandy Color l[il<I.
MONSTERS Quite simply this utility radically transforms your Dre on, giving YOU a new 'mode'
Your craft lands rm the surface of the mines of Zol ll above a maze of ledges in which you can freely mix TEXT and GRAPHIC on the screen. You get true
and stairwavs. Your mission - to recover power modules from the mines without lower case characters, and you can very simply change the character set you are
being caught lav a Monster-Robot or running out of oxygen. Recover one module usingl Complete with 3 character sets and ‘transparent’ to the user.

MODE 5

ALL DRAGON AND TANDY COL-OF! GAMES COST £6.95 including postage, packing, VAT and perpetual guarantee.
Sorts-It Software is availahle through most_n_"iajor retail outlets inclurting Hoots, Menzies, Tandy Dealers and throughout our nationwide dealer network.

More excitmg Dragon 32 and Tandy ‘olor software available.....Sencl now for details.
irleil Order Address: Soflek lnterltationatl Ltd., Soitelr House, Tranquil Passage, Blackheath, London SE3 l]El-J.

Dealers Contact: Elvll‘ Distribution or Nicki Websper on 01.318 5424
SOFTEK INTERNATIONAL LTD, 12i'l3 Henrietta Street, Covent Garden, London WCZE BLH Telephone 01-240 ‘I422
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<II brief victories and should lure anyone 
who's had to visit the dry-cleaners after 
walking through Trafalgar Square recently. 

Before you will be allowed into space to 
tackle such beasts as Vultures, you will 
undoubtedly need to show some sort of 
competence in flying spacecraft. This is 
why I have selected Space Shuttle from 
Microdeal. Standard flight simulators for 
micros are quite fun, but rarely behave 
quite like the real lhing_ Although they 
cope well with level flight, they don't 
produce the awful feeling in the pit of the 
stomach as you side-slip or get into a spin . 
Space Shuttle avoids these complications 
by switching in the auto-pilot if you fail to 
operate the controls competently enough. 

Starting with a weather report, the pro
' gram takes you through four stages in a 
complete mission. As the display changes 
to a view of the instruments and the clouds 
outside, countdown begins and you rise 
majestically through a backdrop of stars. 
Your tirst chance to control something 
happens now, as you leave the launch 
rocket behind. You have to aim for the 
correct orbiting position, although there is 
a small amount of leeway allowed. The 
next part of the mission is to rendezvous 
with a satellite. Using a joystick and the 
key~9.~rd , you have to use retro-rockets to 
align yourself neatly into place. Once you 
are close to your target , the doors have to 
be opened in the ~oading bay. and the 
robot arm extended to the satellite which is 
then packed away in the cargo hold. 

As the doors close, you can fire forward 
thrusters to begin your descent through 
the atmosphere. The motors shut off and 
you control the final glide using only the 
joystick. Instruments are necessary in the 
initial stages, but soon the runway appears 
through the window, and the landing can 
be achieved visually. 

After you land successfully - or crash 
- a debriefing report tells you where you 
went wrong during the mission. As you are 
a trainee pilot, the auto·pilot saves you 
from the worst errors, and you collect 
points according to how close you came to 
the ideal route. It would be better if you 
could miss out the stages that you find 
easy and concentrate on the more difficult 
parts, but it is still an enjoyable program 
that needs carefu'I thought as well as agile 
fingers. · 

Graphic horrors 
One of the first games I saw that showed 

what could be done with Dragon graphics 
was Phantom Slayer from MicrodeaL 
Adapted from an American program for the 
Tandy Colour Computer, this involves hur
rying round a hedge-lined maze while 
avoiding its unpleasant guardians. These 
are phantoms who spring out at you and 
are difficult to destroy even though you are 
armed with lasers. The best technique is to 
shoot, tum and run for cover behind a 
hedge whenever you see one. The 
graphics are excellent, showing not only 
the hedges at each location, but their 
changing appearance as you tum around. 
Instead of simply showing you 90 degree 
views, the scene scrolls smoothly past in a 
way that must make other games writers 

feel jealous. There is audible warning of 
the approach of the phantoms as well as a 
training program to allow you to get used 
to the controls. There are two types of 
maze available, and the result is a realistic, 
high-speed game. 

The last action game that I have in
cluded is Berserk from Dragon Data. I was 
cautious about including this program as it 
is available on a cartridge, an<l I still leel 
that these are overpriced. Where most 
people might buy a good chess cartridge, 
or a utility package on cartridge, they 
wourd ce·rtainly be nervous at spending 
£20 on a game that could prove boring 
within a few days. Berserk happens to be 
my favourite from the games (the others 
are mainly different versions of Pacman), 
although I know several people who find it 
irritating beyond belief! 

Steering a little man around a room. you 
have . to destroy robots while avoiding 
electrified walls and something unpleasant 
called 'Evil Orville', who resembles a 
malignant medicine ball. As you rush for 
an exit, a new room scrolls across the 
screen, and tlhe game increases in difficul
ty. Although fairly simple in concept, 
Berserk is fast and well-written. 

M-C delights 
There comes a time when the speed 

and faci lilies offered by Dragon Basic no 
longer satisfy the programmer, and he or 
she wonders if it might not be worth the 
effort of 1learning to program in machine 
code, or at least to use some mtc routines 
in Basic programs to speed the action up. 
Accessing the 6809E is easy on the 
Dragon, but simply entering line upon line 
of meaningless numbers is intimidating 
and time-consuming, which is why I have 
included in this selection of software, an 
assembler package, Mace, from Windrush 
Micro Systems. This cartridge also con
tains an editor and a monitor and is 
indispensable to the m/c programmer. The 
documentation is 80 pages long and is 
fairly clear. Apart from general instruc
tions, it gives a detailed breakdown of the 
6809 instruction ;Set, Lise of interrupts, and 
monitor and editor commands as well as 
examples. On plugging in, switching on, 
and entering EXEC 49152, you find your
self in editor mod'e. This gives you 20 
options, including insertion and deletion of 
program lines, search and replace strings, 
load and save from tape, edit, assemble, 
go to system mo11i1tor or exit to Basic. 
There are 14 assembler directives and 14 
assembly error messages, and the monitor 
allows breakpoints and jumps to sub
routines, both vital to final de-bugging. If 
you end up on a desert island with this 
cartridge and your Dragon, remember to 
ask Roy Plomley for either Leventhal's or 
Zaks' books on 6809 programming! 

Although there are several card games 
available for computers, some of them 
seem to have little point. There is even a 
rather risque version of strip poker avail
able for lhe Apple. You choose which of 
two ladies you would like to play against, 
one rather incompetent and the other a 
world-class player. I'm not sure what 
you're expected io do as you gain points 

- ~ 
Our intrepid software reviewer survives 
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from the feeble player, but you'd have to 
enjoy humiliation quite a lot to slt there in 
your socks as the demon player reveals 
five aces, but apparently tnis game sells 
quite well in the States. 

If you are going to play cards, then you 
need to find a game that ~s fair for the 
computer to play. One such game is 
Cribbage from Premier Microsystems. In 
this, you are each dealt s~x cards, of which 
two must be placed on the discard pile. 
The next card Is turned up to show its face. 
The discarded pile mak~s up the 'crib', 
which is placed to one side. Using the 
cards in their hands, the players take It in 

Franklin 's Tomb from Salamander, only __. turns to place cards i11 a pile adding up the 
running total all the while. Runs and 
doubles score points, as does making 15 
or 31. The total must not b~ higher than 31. 
When this point is reached, the totalling 
starts agai'1. When all eight cards have 
been played, the players try to make 15 
from their own cards (incl1-1ding thl'.I up
turned card on the top of the pack). They 
take it in turns to add the crib score IQ their 
own. Scores are usuflllY kept on a wooden 
board with holes in for matchsticks. The 
winner is the first person to move his or her 
matchstick around the board. 

The display is very clear.' with the cards 
shown along the top of the screen. and the 
reaction times are fast. Although I prefer 

, playing this game in some tiny pub out in 
· 	 the country with a pint of Wad~worth's 6)( 

close at hand, this program is as good as 
you could get on a oomputer, -and of 
course. the Dragon ~oesn't maike you buy 
the next round if you lose. (Well, not yet, 
anyway!) 

As with arcade games, choosing a 
favourite adventure game is very much a 
matter of personal choice. I enjoyed Mad
ness and the Minotaur and the more 
recent selection from Dragon Data, prob
ably because they are a~I clearly influ
en~d by the Crowther original (which I still 
enjoy playing occasionally). The two that I 
have included however, are Rlll'lg of Dark· 

. . . lose to Premier at Crib, and then __ _ 	 ness from Wintersoft, and Franklin's Tomb 
from Salamander. 

In the dark 

.·~ . .... ~ .. . . . 
'. """"./ «~ .. 

Ring of Darkness combines text with 
graphics and a Dungeon~ and Dragons 
type character choice at the start. After 
choosing whether you wish to be human, 
elf or dwarf as well as wizard, thief or 
warrior, you set out across a map of the 
terrain. Clearly shown are all the popular 
tourist places, such as lakes and towns. As 
you make your way using the cursor 
control keys, you soon discover that fellow 
travellers are anything but friiendly. In fact 
the sooner you start thumping them, lhe 
sooner you begin to collect weapons, gold 
and experience, without which there is little 
point in proceeding further. Clearly, this 
game is not for the taint-hearted. 

A$ you collect various possessions your 
food supply starts to run out. When you 
reach a town, you are shown a high
resolution plan where you can purchase 
food, drink, weapons, spells and even 
advice. At this particular stage in the 
Middle Ages, someone ha(! even invented 

·warrior from Programmers ' Guild 	 an early hovercraft, and if you have 

enough money, you can add this to your 
set of belongings. Should yo1-1 not be able 
to avoid the hidden archers (l never oould 
stand Walter Gabriel), then you wil l die and 
be promptly resurrected. This will oost you 
some possessions, but not experience 
points, which are increased handsomely 
after this harrowing event. 

When you are well-equipped, you can 
enter one of the underground mazes to 
continue your quest for wealth and fame. 
This necessitates loading in another pro· 
gram that displays the maze in hi-res 30, 
even ·allowing you to see the repulsive 
creatures that jump on you. Should you 
wish to climb the ladder to the surface 
once more, you simply reload the original 
program, and your position and present 
state are merged into the new program. 
Sioce I first played this game, I have 
J;lecome· more convinced that the extra · 
fe~tures make it wortlh the rather high price 
of £10. 

In the crypt 
Franklin's Tomb is ah!iO rather more 

e>c:pensive than the average Dragon game, 
but it does oome in smart packaging that 
protects the software and doesn't simply 
make it look more impressive, and it doe$ 
contain a booklet. Most of the locations 
th.at al'f! visited are drawn clearly in it, and 
there is an introduction that sounds like 
Clive James reading from Raymond 
Chandler. 

The game is set in tlhe crypt of a 
graveyard, and takes you through many 
weird locations, several of which are neatly 
booby-trapped. The locations are con
nected logically, which means that map
making is not too much of a problem. 
Hidden In various places are objects and 
clues that are essenUal on the other side of 
the maze of tunnels . The screen is split up 
into three sections: location description, 
personal inventory of things yo.u've picked 
up, and a list of a11ailable exits (start 
worrying when ttiis goes blank!) There is a 
save file facility to save your present 
position on cassette, which is useful just 
before you launch yourself into the un
known. As this oontains merely your pre
sent position and !Inventory, it only takes 
20 seoonds or so to load or save. 

As you explore further through the tun
nels, you begin to see the point of the 
game, and the location that you should be 
aiming for. When you reach there, you 
need to deposit certain peculiar objects 
that you have collected enroute. If you 
succeed in this, you are free to .•• go out 
and buy the sequel, Lost in Space. Iii spite 
of this rather sneaky trick, the game is tun 
to play, and although rather easy for 
experienced adventurers, most pople 
should get a lot of enjoyment from it. 

In the next few weeks, I hope to find 
what Dan Diamond {the llero of Franklin's 
Tomb) gets up to in space. I did hOpe that 
he would reveal the phone number of his 
sister, Aiin, but 11 fear this is not to be. I am 
looking forward to seeing what the next 
batch has in store for rne too, when the 
minoe pies have all gone, and I'm sure that 
I'll find programs that I'll wish I'd included 
In this selection.• 
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ALTHOUGH THE DAAGON 64 tias now 
arrived on the scene there is still no firm 
word from Dragon Data on 'official ' up
grades for your faithful 32. In the meantime 
independent sources are alread¥ offering 
ways of upgrading the 32 towards the 
specification ot the 64. 

The most immediately obvious way to 
add mor,e memory to your Dragon 1is to fill 
!he cartridge port area wilh RAM and this 
approach has been taken by Mora.y Mic
rosystems which manufactures a cartnidge 
that can contain up to i 4K of battery
backed non-volatile CMOS memory. 

The module has full buttering on the 
data, address and control lines together 
with the necessary decoding circuitry and 
AAM. The version shown in F1gure 1 has 
sockets for 6 x 2K chips bul only two of 
these ar,e filled in this 4K example. 

Either normal low-ipower or ul,tra low· 
power CMOS stati'c RAM clhips may be 
f1itted, the onlo/ differences between these 
lbe1ng the price and the power consump
tion. A Nicad battery 1is fitted which is 
trickle charged when the module is plug· 
ged into the Dragon and a memo,.-y protect 
switch is provided to prevent accidental 
read/write operations and also allow re
mova11 of the cartridge. 

Advantage 
'I One advantage of this system is that 
. data in ttie cartridge will be 1retainedl as 
I long as the bat~ery power ho'fds up. Th lS 
retemtion time varies according to the 
amount of RAM fitted and the type 
selected but varies from 83 days for the 4K 
version with ultra low-power CMOS to 4.7 
days tor 14K with normal low-power 
CMOS. The cartridge area is not available. 
directly to Basic and therefore a small 
machine code routine mus.t be used to 
transfer data to and from the module 
although aeciSss times are very fast (about 
50mSfK). 

The module thus provides a virtual ly 
instantaneous method of storage and re
trieval of data for the non-disk user who 
might find it particularly useful for tempor
ary storage of programs under develop
ment. Another obvious use is hok~ing utility 
pr,ograms and in addition the module could 
be used to simply provide extra memory 
tor data or to transfer data/programs be
tween Darg.011 computers. 

Prices range from £40 for 4K to £52 for 
14K of normal CMOS with prices tor ultra 
lower-power RAM being about 15 per cent 
higher. The main advantages of this 
methe>O of adding memory are that data 
and programs can be easily stored for 
extended periods, and or course, as the 
case of the Dragon does not have to 'be 
opened, your original Dragon Data warran
ty is not affected. On the other hand, as 
CMOS RAM is still expensive it is inevit
able that this upgrade is not cheap . In 
addition adding memory externally in this 
way dloes not allow the versatil1ity of mem
ory handling avai lable through !ntemal 
modifications . 

Microcare of Rode Heath, Stoke-on
Trent (no connection with Microcare of 
Thane vmas, London) will carry o'-'t inter

Added 

RAM 


power 

Keith and Steven Brain 

investigate the various 
upgrades offered for your 32. 

the memory of your 32 to 64K for £60 (with 
a free co,py of a FORTH impllementaUon 
thrown in). 

Mrcrocare began life last year when 
partners ~ric Brooks and Peter Beaston 
notioed a shortage of joysticks for the then 
new Dragon 32, and set about trying to fill 
it with their own product. With suitable 
circumspection they projected a modest 
rate of growth in the market but were 
actua.lly amazedl to find that tlhey had to 
oontinua~ly dciuible and rooou,ble their pro
duciion rate lo keep pace with demand 
until ~hey have currently become one of 
the major suppliers to the trade in this 
area. 

They then examined more esoteric 
hardware projects for the Dragon and 
came up with a 64K upgrade for the 
machine, which has now been avai lable 
for some months. Although this conversion 
h1as not been generally advertised, Micro
care has now modified over a hundred 
machines for enthusiasts who have mainly 
heard of t heir t rarisp lanits on the 
g1rapevine. 

The basic architecture of the Dragon 
hardwar~ is very simillar to that of the 
Tandy Cololllr Computer and a vast reser· 

! 
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voir of technical information on this was 
already availablle in the numerous CoCo 
magazines from the USA. The princi,ptes of 
what must be done were therefore relative
ly easy to define. 

As wel ll as actually physically replacing1 
the AAM chips it is necessary to reassign , 
the pin pads, rearrange the read/write Hnes · 
to access the extra memory, and make a 1 

small number of physical l11irnks on thie ' 
board . One of 'lh,e f1lrst probllems that they 
lound when they came to upgrade Dragion1 
32s, was that there are at least seven 
significantly-different versions of main, 
board, all of which need to be treated 
differently! 

Although all versions contain 32K of 
user RAM this value is achieved in a 
number of different ways. Most Dragon ' 
32s contain 16 x 16K RAM chips. Ear~y ! 

versions have half of these on the maiin1 
CPU board itself. with the second eight on 
a 'piggy-back' board mounted above these 
(Figure 2a). Later versions have all sixteen 
chips mounted on the main boardl itself. 
Smalileir numbers of boards contain either 
8 x 32K AAM chips or even 8 x 64K AAM 
chips. (AltP'loLlgh in fact the 641K chips fitted 
in these cases. are supplied to Dragon1' 
Data as only 'half-good' and only one sidle 
was actual,ly connected to give 32K). : 

As none of these chips is socketed, it is 
difficult to remove .the~ wi~hout specialist 1

equipment. or a oomb1nat1011 of a llot of 
· 

paU.ence and a reasonable amount of 
experience of desoldering. The Editor 
(who is very sensitive to telephone calls 
from irate parents!) insisted that we 
emphasise at th1is point that this is NOT a , 
job to be done by a novice on the kitchen , 
table whilst everyone else is busy watch- , 
ing1Dallas. 

Repl1acement 
In each case Mrcrooare replaces the 

existing RAM with 8 x 64K chips. Where 
64K chips were· originally fitted these are 
tested and only replaced where necessary 
(you might even get a rebate) . The stan
dard of the conversion is very pmlessional 

nal modifications to your Dragon to expand Figure 1: Moray Microsystems' cartridge - up to 14K 
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Figure 2a: before the Microcara operation and . _ . 

and if you take a quick glance at the 
'before· (Figure 2a) and 'after' (Figure 2b) 
photographs you are very likely to get 
them the wrong way round, as in this case 
there are actually fewer chips after mod
ification. 

The oonversion has been designed so 
that 'permanent' physical modification of 
the· board is minimised, although with 
some versions some track-cutting' on the 
main board is unavoidable. Where particu· 
lar pins need to be disconnected this i~ 
arranged by fitting wire·wrap sockets to 
the original board locations and then clip
ping relevant pins on these, rather than 
maltreating the ICs themselves. Each 
machine is thoroughly tested by Microcare 
both before and after modification. 
Unauthorised 

Of ·course, this unauthorisecl work will 
void your Dragon Data warranty but, if you 
own one of ~he many Dragons which are 
now more than 12 months old, this should 
not worry you too much as Peter Beaston 
claims that no reputable Dragon Service 
Agent should have difficulty dealing with 
the modified board. The conversion is only 
available direct from Microcare, which has 
so far been operating a virtual return of 
post service. 

The manual provided with the upgrade 
was originally designed for the enthusiast 
_who already had a reasonable amount of 
technical knowledge but it is currently 
being revised as the potential readership 
has widened. After conversion, the mod
ified Dragon 32 contains 64K of RAM 
accessible to the user in a similar way to 
that in the Dragon 64. On power-up the 
machine appears, and behaves, In exactly 
the same way as a standard 32·. 

In this mode the ~rea from &H6000 to 
&HFEFF is allocated to the Basic ROM 
and cartridge port as usual (map type 0). 
Now that you have the upgrade you can 
switch to map 1 by simply altering the 
appropriate register in the SAM (Synchro
nous Address Multiplexer) chip by 
POKEing any number into location 
&HFFDF. This gives you almost 64K of 
available AAM but absolutely no control 
over this area as the ROM memory area 

Figure 2b: afterwards 

has been switched out so nothing is giving 
instruction to the CPU. 

Clearly this is of no value whatsoever 
unless you take steps to regain control. To 
be able to run Basic In 64K mode you must 
copy the contents of the ROM into RAM. 
Microcare provides a machine code ROM
SHI~ prog~m in the basic price ~hich 
ca.mes out this task for you automatically 
when you CLOADM it as usual in 32K 
mode and then EXECute. This gives you a 
copy of Basic in RAM in eJ1Cactly the same 
position as it normally occupies in ROM. 
This will run all eJ1Cisting Dragon 32 soft
ware as usual. However, in addition, the 
old cartridge port area now contains 
almost 16K of RAM which can be acces
sed by the user. 

The only drawback is that as this area is 
above Baisic ~t is not recognised by the 
system and can only be re.llched by 
machine code routines, or PEEKing and 
POKEing from Basic. As the Basic is 
running in RAM it can be modified (custo
mised) by the user but on the other hand 
the speed-doubl ing POKE &HFF07,0 Will 
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not now work as this does not operate on 
RAM memory. Of course you can use the 
copy of Basic in RAM to LOAID another 
language {such as FORTH) and then call 
up the new language which can even use 
the Basic RAM area as workspace as this 
is no longer required. 
Problem tackled 

As we described in fast month's issue of 
Dragon User, Dragon Data has fitted two 
copies of the Basic ROM to their new 64 , 
the second being a reassembly of the 
source code at higher locaiions to get 
around the problem of the code being 
position-dependent. Microcare lrlas solved 
this problem in a slightly different way by 
also having available a ROMMOVE prog
ram for an extra £8-10 which first relocates 
the Basic ROM contents to the top of 
memory and then rewrites all the absolute 
addresses in this aree to the correct values 
now required, to give you a full 46.5K of 
memory directly available to Basic (as on 
the real 64). It is not clear at this point how 
compatible this version is with the second 
ROM on the Dragon 64 but, for example, it 
will not contain the new key autorepeat 
routine implemented on the 64. 

The manual points out that it may be 
possible to copy ROM cartridges into RAM 
but takes pains to point out the legal 
implications of suoti action. It certainly 
seems morally justifiable to us for a user to 
take such action with his own cartridges, 
so that he can take full advantage of his 
machine, and in any case the 'hot-shot' 
cartridge manufacturers . often include 
'anti-pirate' routines in their ROMs which 
write garbage all over the code if it is 
transferred to MM to prevent just such 
copying! Where a utility ROM cartridge is 
integrated with the Basic it is usually 
necessary to use a modified version of he 
AOMSHIFT program to move the routine 
to AAM. 

Microca.re has been running the 64K 
upgrade in conjunction with the Premier/ 
Cumana Delta disk drive system for some 
time but compatibility of the official Dra
gondos has not yet been thoroughly 
tested. As long as !Delta is operated from 
the ROM iin the cartridge it functions ~ 
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Out for aquiet drive in your Morris Minor when. vou inadvertently wander on 10 aracetrack 
!llld find yourself in the middle ol aGrand Prix To tum back avain$1 the other cars wouldbe 
St1icide. The only thing to oo is grit your tetth. grip the wheel. put your loot down and make 
tor the finishing ltne and safety . If you can avoid the crash barriers and oil slicks. drive iast 
enough to avoid being run over by Mario and Nelson behind you. then you can thrnk al:out 
overtaking the cars in lront Can you make it before your car falls lo pieces? Another superb 
Arcade styl! game with animated high resolution colour graphics and sound. ReQll ires one 
ioystick. 
Avery last action with ilCceleralor. damage repOfl . timer. si.
SUPPLIED ON CASSETTE ..................... .......................... ..... ... ..... . .. . . 

All orders despatched by return 151 class posl 
Callers and Trade enquiries welcome 

Avsifsble from SPECTRUM and other gOOd software dealers 

'4 okay but if the Oise Operating System 
is copied into RAM and operated from 
there It will only run in single density as lhe 
double-density mode uses the high-speed 
of the CPU which Is not available in RAM. 

Paging 96K 
Another important point explained in the 

manual is that by using a simple machine 
code paging routine it is possible to access 
a total of not ju$t 64K but 96K of memory 
on the Dragon (64K Of RAM, 16K of Basic 
ROM, and 16K of cartridge port). Using 
this technique it is possible to 'hide' up to 
32K of machine code routines in the top 
half of the RAM and thus. for example. run 
the Premier Microsystems Oelta Disk 
Operating Sy$tem, Encoder 09 Editor/ 
Assembler, and Toolkit at the same time 
as the Scribe hi-res text display routine 
and yet still have plenty of room for your 
programs. 

For example, you could have the DOS 
and Encoder. 09 in ROM in the cartridge 
area and Toolkit and Scribe in the same 
locations in RAM. as long as you have a 
machine code switching routine which 
jumps back and forth between map type O 
and map type 1 at appropriate points. Of 
course the area In ROM and the cartridge 
port cannot have direct access to the RAM 
area above &H8000 and vice versa. 

If you are really determined to get the 
most out of your Dragon then this upgrade 
will unleash considerable power at a 
reasonable price. The FORTH package 
thrown in is not exactly the last word on the 
subject, and you will certainly need to buy 

Action Packed 1OOo/o Machine Code Arcade Software for DRAGON 32 


OROIDS: stop lhe Oroids re11111Ving 
lead sh itlds la release lite boml>s 
winch,W<ll <1ewov tnt WOfld . 

£6.95 

~~~~~..~~~-

CHESS: 8 sefoett.lble levels of Sleiii. 

CUl$0r control of lllll'leS . SUPllORS 

C8sthn9 tna En Passant. 

£7.95 

The other major addition in the speci· 
fication of the Dragon 64 is an RS 232C 
Interface allowing serial communication 
with printers. other computers. modems 
etc. Cotswold ComputerstCP Engineering 
Services are already offering an RS 232C 
interface in cartridge form (Figure 3) for tile 
32 at £50 which includes a 24 page 
manual giying clear explanations of both 
the RS 232C standard and communication 
procedures together with some examples. 
The module uses a memory mapped 6850 
ACIA, decoded from FF40 to FFSF, rather 
than the 6551 ACfA, decoded from FF04 ' 
to FF07, used in the Dragon 64, so 11 

appears that software for the 64 will not be 
directly compatible, although of course the 
serial communicatiOn standard itself is the 
same. 

Compatibility 
The baud rate is controlled by an exter· 

nal 01 P switctl rather than by POKEing the 
ACIA registers. As this is a cartridge, it 
cannot be used at the same time as a disk 
system or other cartridge (without an 
expansion motherboard) but it will not 
affect your warranty and modems are 
available from the same source from £40. 
Microcare has produced a few 'one-off' 
internal RS 232C ports for indiVidual cus· 
tomers and is currently planning to offer a 
standard modification, which will be linked 
to the main bus by ribbon cable so that the 
case does not need modification to contain 
the socket. This will be designed to be 
totally compatible with the Dragon 64 
system. and the target price is £50. • 

VIJl.TURES: Galaxiiln-tvpe oame 1n 
Ut1lich a tlock ot ~ultu res 011atd their 
e1111s. Jusl wnon you thonk yW've 
killed Ulern all. lhe eggs haldl' 

£6.95 

CAl1SAOER In Quest Ol lllt Holy Grail 
you. out intftl)id hlrll . have 10 over
come siven increasinglv d•fl1cult 
$1'1ges lo reach your ooae. ND one h~ 
ve1made11! 

£6.95 

NAURICE MINOA 

• levelsot skill ano nail of tame. 
£6.95 

BON KA: Climb 1he ladders and dig 
llole$ 10 lr11> 1ne "'Meanies·· before 
they klH you. 

£7.95 
rTiioiiiiSiii- ··7;:- ,:,-·:··,:-· ·- .. ---··· · 

!l'llCROS Orilglllf4
\- -·-·-·-·-·- ·- ··-··· ·-· - ., ,.,. 

': ; 

DRAG-OM 4· Pterodactyl.Taipedo Run 
ana Horriels. 

3 games for £6." 
DEPT OU184. 2 GLENSOALE STREET, .LEEDS LS9 9JJ 

TELEPHONE(0532)480981 
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M.S.T.: oa1.-, lnw>ion arid si..m.n11. Mmiler, Busl -. Your Quest will lllkll you llQm 1he lllaclc ~. houghHUNDREDS OF DRAGON ness Ac:oounbl, S1Dc;k Coc11rol, Spra~ f19-95 1he dUllQllOns Cl lhe Klllrz ih4lll lo lhe l'llllllling Farlendt. 
Mlcradeai: Tel...nt2r !1:49.95 Bnlle etrwngth .,d cunnlr19 wilr boln boa raquftd. 
Dungeon: Cnh·Flow, Cllak>Qtle Sort end Mali Ill. 75; Thi (Clue &heel IMllillblo on request.) 

Manager (bo1h CUllllM in doublt CMI) ~14.96 
PROGRAMS A 

MIDAS MAZE CU5·UTILITIES IN STOCK 
UTILITIES by mer; MEINEClt 

ARCADE ClAMeS Aulomi!lla: Doodles and Oernol £5.00 A llov..-;i0.. tcw1he Younger Pl.,., 
Dragan ~: Sharl! Tr-, Whl~ybird Roo £12.llS: Gem: Ch ....-Gene<elOr £9:.95 · All M 111111ers ia nat llQlcl, Oorl1 lal iRIO 1he Devll's 1Cllcll8n 

Slorm Arrows t7.95 	 ~ Seikoshl Scrt911 o..n., £5.95 wner. escape demands die elling Cl Pawer Pin lrl'ICI "MP 
Microde.i: ICalefpll..r Attack. Cosmic Z~. G•lllClic P.S.S.: Dragbv9 tt2.95 ~ llngi9rscn>Med1hat the QOOd Fairy~ YQU, 

An-.iush, 111~1.Clefs' Revenge, The Kin11. Racer 81111. Compu'9!111: OEM()tj. DASM E18.95: Hl·RES E25.:l0 : 
Pilnet 1n11a10<1, l'tlantom Sla)'M, T.iking Androjd Attack. OASM:OEMON £30.45: EDIT.PLUS t:J4.50 "CA8ff.R.DW !8.H 
Defense, Space War. Scarlman, Orl!!JO" lrwad~, Windrusll; MACE Editor/A~nmbler"Monilor Caitrlellje 	 by A. S. CL.Ala( 
Slorm, Aleailraz: II,. CUlhbert Goes W1lklbout, Culnberl [29.95 Manev Men1g1menl tor Home end Small Bulin-. 

Gou Digging, Culhbert In The Jungle, Escape, Craey 0..:Dragon FORTH £18.95 •CATALOGUE, SOflT AHOMAIL r.1.7' 

P•inlar. lnletgal.:lic; Force, Frogger, Morocco <Jrand SaWnlinder: Salamander Graphic& 5y9lem £9.95 A Flllr1g System with Sortlr19 and Mliling list t.c;lltles. 

Prix. Dragon liM-111 £8.00 J .C.IL Sound ExlensiOn MOduie, Speer:ll Synlhesil Mod- !'Ml-out conlml and ;edclr- ilbel faciiti.... 


s.lemencler: GrldNnM<, &• Jmmrner £7.115 ula rs.us '114E llAIMOml E:14.l!lli 
1a. & H.: Puc Cr1.wl. Submarine Commander. And All Elkan: Dragon Crurlcner £7.llS 8a4n OI tho ~ UllllUes 1>1aslnbld 11S 1 clotJble CUS11r111t 

Beaiutt, Lunat Lander and Rncu• £6.115 ~-User-lriendl~ Manuaa. pravidtd encl Mtnu·drMln. 
Compus.-: space·Aacle-1Bpl! £7.95, i;:artrldge c1e,95 AnCI many, manv more ('Available OClober 11183) 
Wi!ard: E~or. Smuh. Alilll1H'lu$ £6.96 Virtually' 1111.ry book !Mir pubii.tlad on the DregClll in slDck 

Gem: Monslar Mina, 5Pl'l'I' MIHion. Allen 811tz, &Jitan's ANMATD> ALPHABET EU5fplea"" add 50p for ,,~~) 
Mlzit. Gampadc IV [7-95 Joylllicks, Fiiier Plugs, Dusi Ci;wers. Cll>ils (CU&i1111tt Dr llAROARET NORllAN 

Merri-: Bonita C7.05; \/ulluces, O!oids. Maurice MiinDr. nMX>lder £2.95. C1nlronics printer CH,95), MonilDr Soood An adiacdo•l ..-ior...... ....,.. 
Cl'\llNlder- 111 £11,95 Unils, om.es and momt ph,ig-ins a.nd a.~-ona aupplilld fer 32 DnilJMd 1D inboduce •rt~ reldara to Clll)iqil lean and 

Su....,.:Cru;s;ng M ll«ladway £&.95 -.nd 64 - s.ld for full Price LISI. nenoe t11e mmp\11111' keyboard. "Ani11111ted Alphat" ;. a 
c.ble: Drone, Df~nner, ca..Figm,,. £0,75 colac.l'U, '""'"1Hlaeel 9111111. 
Prograrnmars' Guild: Nini• Warrior. l'llC·Orcids, Task Stlill 

- 11 ra.os: Mr EMar £8.00 
Plltlboll: S.A.S. Ql.95 iilragon IDungeon Dungeon: Bugged! CS.95 
Q~litv.: Mined OUI £5,95 
Tiger: t.lis* Dtllndlr (spacial price) E3..ll5 THE 
P.S.S.: Attack £7.95 
Quodlib91.: Milt Runner £3.00 CUALITY !IOFTWAll! FOR THE DAACOfi 32 DRAGON DUNGEONM. lo D.: Cllll& Allacll !'.ti.SO 
Anik: Cali!omia Gold Rl,is/'I £7.S5 80GCEDt ES.115
Alligmbl: Jllwsl £7.95 CLUB8y AN~ JEAVOfiS 

The 'Jfftl«:.i AIUM 0STAfl Tftelt GAMES The Dragon Dungeon Club is a Club run by
S.lllllNlindef £9.95, P.S.s . 27.116, imp.Qt CU5 	 Wava der wave ol killer BUGS. deadly BUG NESTS, 

<:rally llnCI Nlmicidal INDY-BUGS .,d MASS MIJTATIOlll Dragoo 32 Owners for Dragon 32 Owners. 
.Mlftlfl'UllD 1rom ~ 21 onw•nk! Survi....i iinlposlible, lbU4 can '.l'Ol.I Membership brings regular mailings of ttie 
MlcidilHI: J- ~ture, Marnion Adltenl-. Wii mak• lhl BUG-81\SHER HALL OF FAME? Tlio·only Wl.y la latest peripherals (pnnters, cassette recor

U.mibulg Ad\ltn4ure. Ullimdl Advemunl, Keys ol ltie clln;lroy Iha ~Ille bllgllttfs it IO ral !:hit EGGS 0t1 10 lliam 

WltNO- a1 r.a.oo and BGLlilsh ·em. ~-n Soc"'1g, WIVI Olt8 .,,d LiYn 
 ders, disc drives, etc) and the widest selec

Sal11111811dar: Fr.,klin"$ Tomb. Lost in Sc>ace £!U5 Letl. BE WARNED! lrtleaigenl m&llOllLIVring and iigh!rWlg tion of Dragon software available in the UK. 
Dungaon: T,_ TDll!be, Cryslal Chlliel, Ttlftlll* Of tac:tic:al daclslons counl tor tnant in this game lhan pure Members receive the monthly Newsletter 
~£7.95 .lll'Cl09 ..111-. "Dragon's Teeth", which incl~;

P9aksoll: Oelm's HNd Hole. LHrilllBlt. Don~ Pani~ £1U5 
Bllmb)i: Allell Ocld1uy Par11 I .,d II ED.115: The GOiden - VHM from the Dungeon. A monthly edito

Apples Cl tha s... £8.•s TREASURE TOMeE £7.15 rial discussion of some 1Dpic of interest lO 
Auliamal.I: Pimaria £10.00 8y lllKi MiltECt< Dragon Owners. 
S.F.A..: ~r ltlf,nd CMS A A-·'TllM CinPllH Adwlmu"' 

Gllm: Ch~ £7.96 Don' J'OUI' chain-mail and crawl dO'IM lf1IO Mertin'1 90· - Book reviews (Dragon literature) and 

A.P.: inlo tM Labyrinlh C7.95 ch11tnbef IOmb complex 10 ~ IOr Alb.Ir's tr811S\Jre. news of forthcoming publications. 


Wizald&. W.-liXl\s, Qob11ns. V•mpirN arul • ha.I o! otherWlnletloll: Th9 Piing Ill Darfui- £10.00 	 - Hardware reviews (printers, disc drives, 
Omega: Jungle s..rc~ Ell.95 	 du"11911n.gpawn 11W8111 1)11111-ins and add-ons). P!wmler: Dragooi Tower £7.9!> 
8narm: Peltigrew'e Diary £7.95 	 - Software reviews of games, utilities, busi

~':sCM'IUEUdlPartmnt: Robin Hood £$.95 	 ness and educational programs.
byMll<EENECKRomilc WN1e Cl)ltlll £9.99 - Letters (cries for help, moans and gripes,A.Junior GraptllGs AdwtnlUNRlchud S~: Sliptr Spv, Ttanalyvanian T°""' £6.. 50 

~ N ca&11t, figlll u. ..~ Guarcll8ns ll>d retcYe astmriding discovenes). 
.IUNIOFI .MID EDUCATIOHAL PROGRAMS lhll lllir Dami.el 10 gain a hero's reward! - Tips and advice (including prize "Tip of 
Abarue: Mldh1 Tlllor £5.00 SuUble fur ages 7 lo 11 (younger ii usiS1ICI). EllilinlJ the Month") . 
Gr_..ncl: Slby Dnlgon £4.95 	 ..,.,..,,.lam supplied (to cu- general knOwlldQ• 

QUHtlonlrw.I). 	 - Machine Code Comer.Gem: Funmllhs I, EdllqUiz I. Eduquiz II E9;95 
Shllnk: Owe and i.-n, PUZJ:ler. Fun lo Learn £6..96; lrdanll - Zap's Column. A less serious IOO<lk at the 

Pack, JuniOI Pack, Quiz Pad< £3.95 arcade scene.TEMPLE OF ZDREN s:7Jl5Tio-": i~er Grand Prix. Tigar l.Q. Tll9t t7.95 
by MIKE mllll!Clt - "Cousins". 	A revJew of the US 6809Dungmon: Giant'1 ea.ii., Mlllhe·Trel< £5,95; 0.C... the 

An llllamtCI.... Wllel s.F. ~,. scene. 	 .Owl'• !Uthe Teti. Oscar ... Owl's Spelling Test. MldM 
l'AMllS ~ ditll ma. ii. b.i Term Sauti, Nly O'IM-. ~ Alphilbel £4.95 - Competitions and Special OfferS. 10 per

1"1'11Mer: Frenell Vllbs. Pin EcOIOgy £5.115 cent off all Dungeon purctlaaes.you ID - is osplonllge m1.,;an iang enough to bring 
b9ci<. lh• Gola·.n Orb, •map ol Znn lllld • sampl• ol lh•Mlcrvdell! Tiii·Tutor £25.00 w..t Z.Orltn Lutf Gun. OU4 ol luel on lllndfflg, you'I iQo - Members adll8f1isernants (tree!). D!mgon DI.la: Circus AclVll'rluN £7.95; Hilla and Seek, 

NUllllllrGulplr. Nutdlar Pllzzi• £10.85 """"ID - Ille prablem Ofgllling otl me pl..,.11 - Free listing service {for members wltllcut 
printers).

11119CEL~8QAME8 
lllLt,THS.TflEK £5,95 In addition, "Dragon's Teeth" wiU try to keepMk:rodNI: Shul1te, Flipper. S.Cl!Oammon £8.00 

Selllmindef: GOii, E--i, V'**1 Naughl1 mnd Crosses. by ANDREW JONE9 abreast of the latest developments In lhe 
An EducMloMI OcldN_,.Wlzll'd Wll, Nlgllt Fligtll. Supe< Sllill Hllfl!lm"' £7.95 	 microcomputer scene which cou Id affect or To bring 1111 "Enllrp!'ile" back ID base, 111rough the BliekllM!lly. Surplilt, ScM,.. 13 £1!.45 

Holes, ~ and Klingon GL.Wl9hips, YQY'I N-. to interest Dragon enthusiasts.
B. I. H.: A - at the R"""" .i.w;t<poit, 81eckjl~k EG.9S 
Morriaan: CohllN t7.05 	 ~ Iha! 3 Space Cllplain can hllndle his !Nlhs. The Dragon Dungeon Club also offers an 

Filly slelli i.i.ts iand 1ix branc:het or mMhS 11111acta111e.Oaaill: Ch- l?U$ 	 ad\llce service. If we can't help yoo with your
Sulllllie tor agn 6 lo 16.Ramie: SI~ Command, ~ Anack, Romie Cube Dragon problems, we11 try to put you in 

£U9 touch with someone who cantShud1: Ernpir. £&.95 
08CARTHE~'8P.S.S.: Fllghl Slmui.ior £7.115 	 Membership of the Club costs: 
llATH8 TiST 1:4.115D.A.C.C.: 747 FliGhl Simulab £1.95 	 UK OV8rsnsby R. WESTWOODPelksoft: lilngi ltl £3.95; Olamplons £6.95 

MlthS ll!lling IOr Pri.-Y SChOOI Children. COl'npl8'1D the Annual Subscription £6.00 £8.0o
S.F.A.: Alell Fl8d• Cm*oll• £7.95 

tum on 0.Clll'I bllCkllolr(j tleloll Llftnlt lh• Looper Subscriptions Include pvstage of '"4lilingsA. I. F. : o.adMIOll, SWuh~i"' £5.9$ 
Caterpila -chl!t hi• m~"1._... ~It~ ol s1n·n,C.R.A.: St Gell'll' •nd Tl'Mt Dr11ps CB.95 	 and "Dragon's Teeth" and entille ~ 
dilliculy and ming. to use 1he advertising service free of charge.MULn.aAM! TAPl!S 

Moll brands in &lock. Ba'1: tellers: Actnre So/1wwe GamK 
TH! CRYSTALCHAUCE t7.ffT• tfl.15: Shlll'de Family Progr.. end Foo~ Ga.llM. 

by MIKE MEMCi(£tUl5Mllh;Norriuono GllfllOS Tapi ce.115 
An Adw1lno9CI 1.9"1 9wonh and! Sorctf)' ~ 

HOM! NiD IUSINESS llANAOEMEHT' The io.rz sm111he<11N C11111ee and scallltld lhtl •hard$ lo 
Mllcua: 8'oclC Controt. Payn:il. Mllifinll LISI £15.00 0. lour -• ol IM CloomlCI Ki'ISICklm DI Quorum. 
tlilllln: Penonal llankin:i 9"1119m £9.95 Dmknlss and evil now h<*l sway and • thom-spilceel 
P.$.S.: T.....C1US T~ hll Olt8rgrown 1h1t IMINldowpt.,;n. 
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Abreakdown of 

machine code 


Bruce Devlin gives some hints on writing your o.wn machine code programs 
MOST PEOPLE are against learning 
machine code because lhey think of it as 
being too advanced and too difficult for 
them. What they don't realise is that 
machine code is only as difficult as you 
want to make it. The only dodgy thing 
about machine code is that the machine is 
runhing free and very fast with no safe 
BREAK key to help you oul when things go 
wrong (as they inevitably do) . The correct 
approach to writing a program will not 
eliminate all the hazards but it wilt make it 
a lot easier and quicker to write. 

The first step is to sit down w4th a pencil 
and paper and decide on what the pro
gram . will do. Once you have thought 
through Just about all the possible errors 
somebody using your program could 
make, lhe next thing to decide on is what 
modules you are going to have. A module 
is a subroutine (or set of subroutines) 
which performs a certain task. For exam
ple in a typical arcade game modules and 
sections would be: 

1. Move the ship 112 character cell to the 
left or right. 

2. Move the bullet 1h square up the 
screen. 

3 . Move the bug in a random direction, 
change its colour and check to see if it has 
been hit by the lbullet. 

4. Clears the screen in black. 
5. Prints the message text 
6. Generates a random number. 
7. Resets the game ready for another 

go. 

Individual modules 
The individual modules stiould now be 

planned. Do not write any code at this 
stage. Merely write down what actions 
cause which things to happen and what 
errors you most check for. Once the 
modules have been planned the next thing 
to do is plan the section which knits the 
modules together. (If your choice of struc
ture for your modules was good then this 
will be very simple). Finally write the 
program down on paper and then enter ii 
into the computer. This way you will 
eliminate most errors before they even 
reach the keyboard, let alone crash the 
machine and lose all your hard work_ 

The benefits of modular programming 
for machine code cannot be too highly 
stressed . Each module should be debug
ged individually before being run with the 
rest of the program. A'lthough it may not 
seem like it, this is probably the quickest 
way of getting an idea out of your head and 
on to a micro. 

Decisions whi.le running 
Now that you have an idea of how to 

write the program you will see that deci
sions have to be made during the running 
of it. These decisions can be made with 
the use of the CMP (CoMPare) function, 
but many tasks require the Lise of the logic 
group of functions. 

Logic deals with true/false values which 
can be represented as OniOff (5V,.OV) 

electrically and as 1/0 in binary. As there 
are only two states to be represented, the 
most compact way of storing binary values 
is as one bit This means that eight logic 
values can be stored in one byte. The 
question you should now be asking is: how 
do you do things with one bit? In reality this 
isn't possible, the electronics always hand
le eight bits at a time, but wilh simple tricks 
with numbers and the knowledge of a few 
logic instructions, you can handle one, 
two, three .. _up to eight bits at a time. 

The instructions you need to know are 
ANO/ORiEORlBIT. Each of these func
tions requires two inputs, each of which is 
one byte. One of the inputs is either the A 
or 8 register so you must load one of these 
registers with a number to begin with (this 
number could be the result of a calcula· 
tion) . The second number can be addres
sed any way you like (ie memory, indexed, 
a number etc) . The 6809 then takes each 
byte and lines up the corresponding bits in 
each so· that bit number O of each byte is 
ANDiOR/EORed together and stored in bit 
0 of the accumulator, bit number 1 of each 
byte is ANDiOR/EOAed together and 
stored in bit 1 of the accumulator and so 
on. How each of these functions works is 
shown in the truth tables in figures one to 
three. 

A few examples of these functions 
should pave the way to showing what use 
they can be. A random example: 
LOA #95 - put 95 into A accumulator 
EOAA #53 - exclusive OR with the 
number 53 

To work out the result of this calculation 
first convert into binary. 

95 = 0101 1111 
53 ,,., 0011 0101 

Exclusive OAing each bit gives binary 
0100 1010 = decimal 74 (&H4A). 

An example which will prove to be more 
useful is the following: 
LOA ((i ·NUMBER - A = contents of 
memory location (a NUMBER 
ANDA #32 - A = A ANDed with 32 

Lefs do the sum wilt• two possible 
values of {(<1NUMBER): 107 and 205 

107 = 0110 1011 
32 = 0010 0000 

AND - 0010 OQOO 

205 = 1100 , 101 
32 = 0010 0000 

AND = 0000 0000 
You can now see that the result will be 

32 if bit number 5 is set and O if bit number 
5 lcounling from zero starting at the 1111
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<1111 right) is not set. We have just done an 
operation on a single bit. To testto see if a 
bit is set use the AND instruction and the 
numbers 1,2,4,8,16,32,64 and 128. The 
AND instruction does have its drawbacks; 
it changes the result of the ntgister per· 
manently. This is where the BIT inst~uction 
comes in. BIT will do exactly the same as 
the AND instruction except that the result 
is discarded and the flags only are set 
(remember the similarity with CMP and 
SUB}. 

For example, when testing to see if the 
keys "B" and "Z' are pressed on the 
keyboard, a mask Is put into the keyboard 
column output, having only one of Its bits 
as zero. The rows are then tested {any row 
having a zero bit has a key pressed). 
Assume the A accumulator contains a row 
of data. If bits 2 or 5 are set then "B" and 
"Z" respectively are being pressed. 
BITA #32 - che<::IC for "Z" 
BEQ @ZPRESS - jump to @ZPRESS if 
bit is zero 
BITA #4 - check for "B" 
BEQ @BPRESS-jump to @BPRESS if 
bit is zero 

Zero result 
If fhe first instruction was AND rather 

than BIT then BIT A 4 would always yield a 
zero- -fesult because the AND instruction 
would have cleared all bits except possibly 
bit 5. Be carefu,I of this. 

Of all the uses of the OR instruction, 
setting bits must be one of the most 
common. With the AND instruction, where· 
ver there was a zero in the data, there 
woufd be a zero in the result. With the OR 
instruction, wherever there is a 1 in the 
data there would be a 1 in the result. A 
good example is text mode graphics. To 
generate a random graphics shape from a 
random byte in the B accumu 1lator we must 
first make sure that ttie top bit (bit 7) is set, 
otherwise we may get a text character 
(CHA (128) up to CHA (255) are the 
graphics characters). 
OR~ # 128 ·or B with 128 decimal = 80 hex 

(;etting adventurous 
We now have a random graphics sha~. 

Let's be more adventurous and create a 
random coloured fixed shape. In text mode 
the bottom four bits control the shape and 
the top four bits control the colour. To add 
a shape to our random colour we must first 
b~ank out the shape that is already there. 
ANDB #$FO - clear lower 4 bits 

You will notice that I am now using HEX_ 
This is because 1 hex digit represents 
either the top or bottom four bits. Using 
HEX Is, therefore, much easier to visualise 
the btt patterns without writing them out. 
Now let's add a shape to our colour. The 
number 6 is the shape. 
ORB #6 - add the shape 

These three instructions a.re all that is 
needed. 

Another use 
Another use of this bit manipulating is to 

quickly read the text screen cursor posi· 
tion. If D contains the address of the text 
cursor on the screen then the lower 5 bits 
will gJve a value of 0-31 which will be to 
horizont~I (TAB) value of its position. 

LOO $88 - load temt cursor address 

ANDB #31 - cl'ear all bits of B except 

lowers 

B now contains 1he TAB position. 


The EOR instruction can be used to 
invert bits. If a 1 is present at any bit 
position then the EOR instruction will invert 
it. 
LOA #$63 - binary = 0110 001 1 
EORA #2 - after this A = 0110 0001 
EORA #2-2nd time A= 0110 0011 

This is because 2 in binary = 
0000 0010 so bit number one was in
verted every time. Tliis is used in the 
Dragon to oscillate the speaker by oscillat 
ing a bit in an output port. 

Shift lnstruct,ions 
A group of functions complementary to 

the logic instructions are the shift instruc
1ions. As lhe name implies these instruc
tions shift a byte one bit to tne left or right. 
The bit that drops ott the end Is stored in 
the carry flag in the Condition Code regis· 
ter. The instructions available are as fol· 
lows: 
ASL.AJASRA - arithmetic shift leftlright 
accumulator (could be 8) 

LSL.AILSRA- logical shift left/right aoeu
mulator (could be B) 
ROLB/RORB- rotate left/right accumula
tor (could be A) 

By leaving off the last letter which 
specifies an 8-bjt accumulator, it is possi
ble to use any of the atove instructions 
directly on memory (eg ASL $53A1 will 
perform ASL on location &H53A1 and 
store the result in location &HS3A1). 

To see how they work imagine that a-j 
are bits with values 1 or O. 

Shilt left: before labcd: efghjcarry = j.. . . 

after dbode: fgh? Icarry = ~ 

The "?" bit will depend on which of the 
·shift left instructions was used: 

~~t~ ~ :: g} ASL and LSL are identical 

AOL:?= i 
· For example, let B = 116 decimal = 
binary 0111 0100 and the carry flag = 1 
After ASLB: B"' 1110 1000 

LSLB: B = 0001 1000 
ROLB: B =1110 1001 

Note that both ASL and LSL are equivalent 
to multiplying by two (B = 232). 

Shift right befqre (B;bcd ~efgh! carry = j 

after I?abc ;defg ffany = ~ 
The "?" bit will depeoo on which of th~ 

shift right instructions was used: 

ASA:?= a } ASR and LSR are NOT 
LSR: ? = 0 identical 

ROA:?= J . 
For example, let B contain -41 d~cimal 

. = 1101 0111 (""- 215 unsigned) carry = 0 
AFTER ASRB : 1110 1011 carry = 1 

LSRB: 01 1O 101 1 carry = 1 
ROAB: 01 1O 1011 carry = 1 

Note that ASL is equivalent to dividing a 
slgned number by two - B now contains 
- 20 which is INT( - 41/2). LSL is equiva
lent to dividing an unsigned number by two 
- B now contains 107 which is INT(215/ 
2). 

One of the most exciting uses for these 
shifting instructions is for high resoluticm 
graphics games (see lis1ing). To move a 
sprite (small character such es a 
spaceship) smoothly across the screen, a 
picture must be shifted between bytes. On 
the Dragon colour pixels are represented 
by two bits in a byte (4 pixels to a byte) 

1-alalb: b 'l±Jd~d J 

where the bit pairs aa,bb,cc and dd are the 
numbers of the colour in that pixel. This 
means that if aa = 3 then colour 3 will 
appear on the screen. 

If we take a 16-bit number aabb ccdd 
0000 0000 and shift it to OOaa bbcc CldOO 
0000 it would appear that our picture had 
shifted one pixel to the right. A further shift 
would give 0000 aabb ccdd 0000. 

To accomplish this the 16-bit number 
would be in the D accumulator. The 
instruction LS RA would drop the end bit 
into the carry flag and shift a o into the left 
hand end. RORB would then shift the carry 
bit into the left hand end of the B regisler. 
Repeating this woufd gfve us the required 
shift. This is the basis on which the 
program moves the 4 x 4 colour sprite left 
and right. 

Addressing modes 
There is little about the 6809 mentioned 

so far that is vastly different to any other 
processor on the market. What makes the 
6809 such a powerful and flexible machine 
is 1its addressing modes. It would take a 
complete book to describe the operation 
and application of each mode so here the 
basic !unctions of each mode will be giiven. 
The names of the modes are not important 
but the way they work is. 

Inherent: Instructions such as CLRA, 
NEG'B, INCB, MUL, ABX (X "" X + 8 
where B = o- 255). These instructions do 
not need any other data except for the 
register which is given with the instruction. 

Immediate: Instructions such as ADDO 
#4, ORB #$FO, CMPS #$6000. Here the 
data is a number In hex or decimal (some 
assemblers aflow ASCII codes to be given 
as data). For example ADDO 4 will add 4 
to the contents of the D accumulator. 

Extended: Instructions such as COM 
$7681, STX 18934, JMP@SiT'A,AT, ADDO 
@VALUE. Here an address is given for lhe 
instruction to use. In this case COMple
ment the contents of location $76Bt , 
JuMP to the address given by the label 
@START, and the contents of the loca
tions @VALUE and@VALUE + 1 to the-. 
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THE WORLD'S FINEST PROGRAMMING 
-- -R-(AL FOR ON' 'Y £!2.9.S.

TUT' 0 L.. . 
Thousands. who own. or v,;mild !ike to own home computers l1ave 

yet toexperiem:e the feeling of discovery that comeswhe11 you write your 
own programs.Ye1 learning programrninR c:<rn be easy 

'Learn Basic.from Logi<: :3 istheultimatedevelopment of the method 
first devised at Strathclyde University- a straightforward, easii}' understood 
tutorial wrilten by Professor Andrew Colin and Veronica Colin.authors of 
Btita Jr'IS best-sel Iins tutorial packa qe. 

, ' 

Usmg the method tested by u111vers.1ty student~ a11d u~ed 


successfully byover 200.000 home computer users. ' Learn Basic' runs un 


Cl'ne;irn B<N<" IJ)· Lo!lic :l-1wo1a11~·s ond<tfull-size manual for 
Speclrum or Dragon rutt1ers soon) at just,£12.9.5. 

At that µnee. ti's a ~ift_ 
Buy the Logic :l ·Le;nn C( Hll ~iul ini.f !'.i~t ies at computer shops and 

major relilil stores all overHrllain_hi case of difficult~'. write to Logic 3 in 
\,l,/indsor.1.-- - - - - - - - - - 

- - I 
• T< l. Lc~il'· :l LJd. Mounll)CIU~·n ~~>l•sl• .Vi~·turi<1 Street. Windi;or SL41HE. II If )"ll w"u Id hkt' Ill knc "' mnn· about U•HlR<llld pr~1grammmga cornpuler I 

01\'lllJr homt•, 'end this rnupcm lur~nmfn't·rnp)' ol our lfi , pageexplar1ator~
I bo<>klt'1 "llMJJh1nf1"'"'' l•·alltt'd tok11{iv.·at1cll.ll c:ompllters" 

It will help1~1u mt lhruu~h Hw ~ui~lt• of ('Om,p ult>r 1a.r1ITTn. and RJ"""'ou 
your own computer and explains everything mclearnon-American (§1t>V>·~ah1~n snftwart' ckwlup11wnh -t'l,'t'll 11aml',,0 
English without jargon m computertalk. In a mailer of hours.you will be <lr,t·JKI for'" 1' s.oflv.art• nit"l0~1 "' Uii·k 1·llhmirtx~hl. LJ 
writing programs that work. N,111"''--------------------

Essenlially. 'Learn Basic'and the rest of the'Learn Cnmputing· Mdr1•ss __________________ _ 

Setiesthat will folk>,,.,, soon are desiRned ior peuplewtiuwanl to 
keep abreast of the computer age_ for prop le who realise that 
understanding computers is the key to future success.at school.LOGIC 
at work and as a parent. I h.aw already,i1111·nd 10 !!Pl a miuo1;rwnputer

"J • f " h " 3 hh•J,<o•ol> Uloll'l'i*

· 
,lh~• I • JI __ M.ak('your future.and your f;m11 ys ulure, nc erth1s . _ DUl/M 

Christmas. -TilEl<EYTOTHEWORLDOFTOMORRCJW. - - - - - - - - - - - 
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ONLY ACTIVE SOFTWARE bring you a uniqutJ version ot the all 
time clesshc board gam11, which upholds llVefY tnditlon ofthe original, 
BUT WITH ONE BIG DIFFERENCE ..••• 

YOUR DRAGON PLAYS AS WELLIH 
And itplayu MEAN. MEAN game 
using cunning pre-programmed logk:, it will match 
the toughest of opponents. 

And that's not all! .. , You c11n wave good by to your Dragon'5 g~en on black text! RtEE PARKING "ses 100% SUPER SMOOTJ./, SUPER FAST, Machine 

Code Graphics throughout the whole game. , 

And thfNe 's morel/ , • • FREE PARKING is played with the whole board psrmanently di splayed on .tnti hi-res scrHn, ~o 11ou ea n alwayg see your OppOnl!!nts. 


Destin!ld t·o become THE databa~ far the Dragon computer, THE FIUNG SYSTEM 
turns vou r Dragon into a power'fu1 data managem&nt system. 

Incredibly versatile, ii compares with some disk ba~d systems c:osting well over 
£100. ltfeatures: 


·Maximum 300 r•cords per file 

A generous 22 fields per record 

A powerful multiple se111rch on eny fl•ld or 2 fields 

A powerful aort on any fleld 

Full Mathematlcal functions 

Output to printer In, label or column format 

Column totalling 

and much more . .. . . . . 

With THE F~llNG SYSTEM at your disposal, you can effortlessly produce any number 
of custom databases ta· suit YOUR requirements. 

Prcfanlonally written, presented in an 'A4' ring binder, wltn a c:omprehensl"'e 
manual, THE FILING SYSTEM will help with VAT, STOCK, CUSTOMER RECORDS, 
JOB SHEETS, HOBBIES, HOUSEHOLD ACCOUNTS, etc., etc. We can provide a 
'HOT LINE' should you get into any difficulties. 

HIGHLY RECOMMENDEO 

DUPLICATION SERVICE 
•.'\11' .;:·1·1 1.d ·••· ir1 1111.· r•:[H::•1_ j1.1i:r.1ur1 u11~1.:o i:;~:--.:-;o;.:-1':!~ ~ron1 v.-·1.11 l'V'i::~:.tf'I, ln ~h: •·11qh.·:~~ 

;:11.·-. l11 - ·.t..1 11.l.11·1 1._.1·., r1q r1'.,J · ~1ri11~ .111,j h;;;h ".p••1•d r~upli-;1t1r·n1 1'q111p 1nt:l'•I :i1A·1:·~1o: .• il v 

·1 1·<·•11·11-.-1 ;1•r r•·11_• •_111·r.,1~\· 11· l ; 1J1·l 1 1 ·~· .11·11J r;ft i":1•~n.:··\· ·:.· ~· :·,·~r·-.1rh-r i"'1:1 1 •~f·l«•t_••, th~··._,(.. \• l:.1_•·.: 

1°11 .,rl/ • 11·1-p.J 0 I" ~1r-::·qr,11•11f'11· ::.r :.;p1·1•,tT1 •.'.'Hf~_ d ·~·l":01 _ J' •_,t.-.i·d._1r1_-I:_, .y1· 

r1l' ij I · 1 'Ii! I. :' .• '' '.· ·.I' I' J 1 ,~I 

Example; CS botn $Ides r&ccrded 7!ip •ach + VAT 

BLANK CASSETTES 
Example: C5's 30p + VAT + POltage 

Library c;ises $p Hen+ VAT 
Grmerc11.111 disco11ntl; iilf1i/;fble on r!uplic;,tion am;I bl;.nlr. Ciiuettes. 

Price list 11¥•·~· Of'I req~ 

h·:-J l l .1111,J 

PROFESSIONALLY 


BUILT RS-232 


INTERFACES 

£49.95 

Uae your Dratocin 32 to c:ommunlctiMI wiH1 
AS232 dir-ilcM~ I. E. Mod~. Print1Jr& , Oth1t1 
Camputtiifl 9tc. ~111ty d'OC\J'l"tilnUtd with 1e5t 
DrOft1"'1!1. 

SUPER QUALITY 

COVERS 

An investment at only 

£3.50 

NOT CHEA" '""oct\abl• ioaff fitting platllt, 
but·• high Q\lillty tougtll, durilbla matarill in 
mattfling·Oragcm C~OU"I. llook& verr 'Wniirt. 
GOO~. TAEAT \'OUR DRAGON 

WITtfOUT QUESTION, 

tHE BEST SELLING COMPENDIUM AVAUABLE. 
1000's OF SAllSFIED CUSTOMERS. 

"BEST 
1-'CIA hl:.. Ol=lAGON J2 U~~N!:.RS 1,1-J 

I :ti I I' nn p. c'l I "HI'~ 1 o1 I' ... I t-tE H ... ~H. 

,!.(1_ t .>,ll\1t ~" "rl'I ', I ~d'I ' 

'{ ,l,Pl'F-IH Fll \I l fr• C1H F--R1":LttH"'', ~~ 

BUY rJNI r 1.·.·,1 , 'I /,N .,,, l=:f r.111l f 7not( I •f 

~II~ )f ri ,\Pll,,.. lt~(t '.Pl r T/n ' I ,\IJ l <"'I •-•111= 
t.11 l f'HIL ~ ,, ,HI ... UUr\IU I I I ~ 1 '. 

..+.S;h -1'111 i;a~lel'I ~ , HT.u.. ~. ~~~ ~1~1hlm b..-.ttf1dv~"i1"'1d IN 
01.-:ion"-is: ~ar"1~c~. T ...,..u; •~ • •9hl 9'~ KU'!".11c;A 1r.m ~· ~ N l#'"ote ~rfefrd 
~a11nc1i.ldl.lll-cu.w:n~ · · l'rOURWMPUTDI - Al'Rfl~1ml 

I nt(trplanetary Wumpus Mansion 
Trader tncredibl& Punl Outwh 1hti Wumpi 

A tnallive JOK ar raiil timc 21dYe1nt·UI8 ·U... 29K. 

Hi-lo Atom Hunt · 
9.rin.ar.it lil;)Und hi-ril!$ graC1hlc1 _ 96 pil!IP i:::itnt ~lll!·COIOU r grl!!lphi~a.· 

u_ o..,r2UI\ u--rlDK 

Execution Wip•out
Hours of ~un guarsm~dl A 4 eolo.,.r gq,phici;. 

01assiw-e30K 
e-. 11N1rned ... ttiie i1 Nn eiasv·-

Snail Pace Air Assault 
ttut eo_1;ci1!1"1"1@rn is a!rncs.t u11bNrable . rums saund and r..i4'hc mo-..e-rr•uen' 

AIT'IU!ii1o1~26K o•Mlieoo,e.-. 

AMAZING VALUE 
ONLY 

£6.90 
r-~--~~~----~-~~, 
1 POST COUPON NOW T0:
1 

ACTIVE SOFTWARE I 
117 ICKNIELD STREETI 
BIRMINGHAM B18 6RZ.I 
PLEASE RUSH ME~ COPY OF GAMESI TAPE 1' :D RS232 D COVER DI 

TFS D cA.ssD F.P.DI I enclose a cheque/ P..O. torr-
I 

NAME -------- ---- I 
ADDRESS----------1· 

I 
~~~-~-~---~~~~-~ 
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'4 D accumulator. 
Direct: This is similar to Extended ex

cept that only the lower byte is given with 
the instruction. The upper byte is con
tained in the DP (Direct Page) register. 
Using this addressing1 mode gives faster 
and smaller programs. For example: 
LOA #$43 - A = &H43 
TFR A.DP- Load this into the DP register 
LOB @LOCN - Load B with @LOCN 
using direct addressing. 

The above example would only work if 
@LOCN was on page &H43 (ie the top two 
bytes of its address were &H43). Care 
must be taken 1hat DP is correct. For 
Basic the DP is 0. Make Sl :re this is so if 
you return to Basic. 

Indexed: There are many different types 
of indexed addressing most of which can 
be indirect if desired (see below). The 
register A in the examples below cam be . 
X,Y,U or$. 

,R addressing: LOA ,S is an example. 
Here the S register contains the address at 
which the byte we wish to load Awith can 
be found. 

n,R addressing: STB B,X is an example. 
This is. a modification of ,A addressing. 
Now the address is given by n+ (contents 
of R). In this example if X contains &H5123 
the B will be stored in location &H512B. n 
can be any number between - 32768 and 
+32767. 

r,R addressing: INC B,X is an exampl~. 
Here the number n in the last case is 
replaced by a register rwhich can be A,B 
or D. The contents of this register (a 
signed number) is added to the register R 
to get the final address. 

,R+ ,R++ addressing (autoincrement): 

This is the same as ,R addressing except 
that after the instruction has been ex
ecuted, the R register is incremented by 
either 1 or 2 depending on the number of 
plusses. CMPB ,Y+ will compare Bwith ,Y 
and then add 1 to Y. LOU ,S+ + will load U 
from the system stack (adding 2 to the 
stack pointer so that it points to the neKI 
item down In the stack). 

,-R ,--R addressing (autodecrement) ; 
This is similar to autoincrement except that 
the register is decr·emented before the 
instruction is performed. STB .- U will 
store the B register on the User stack and 
leave the stack pointer pointing to lit (The 
stack pointer points to the location on top 
of the stack, ie at address ,U or ,S). 

n,PCR addressing (program counter rtr 
lative): This addressing mode is one that is 
normally only found in the instruction sets 
cf mini and mainframe computers. To the 
programmer it means that you can write a 
program which will work wherever you put 
It in memory. 

Indirect addressing; Tl'>is is best illlls
trated by the following e>ii<.mple; 
LOY 2,X - load Y from the locations 2,X 
and 3,X 
LUA ,Y - load A from the location pointed 
to by V. 

This can be done much more Quickly 
and compactly by using LDA(2,X) which 
means load A from the address at 2,X. 

Other addressing modes can be used 
with this indirect addressing such as INC 
(B,U), SUBA (@ADDA), STS (, --U) etc. 
(Note that if i ldirect addressing us used 
then double incremenUdecrement must be 
used due to an address being 2 bytes 
long). 

The instruction LEAr (r = X,Y,U or S) is 
available for use with all the :indexed 
addressing modes. With this instruction, 
instead of calculating the address of the 
data and then loading/storing etc, the 
calculated address is loaded into the regis
ter. For example: 
LEAX 4,Y-will load X with the value ofY 
+4 
LEAU 1,U - will load U with the value of U 
+ 1 (ie U = U + 1} 

LEAY 8,Y - will load Ywith the value of B 

+ V where B = -128 to +127 

Note however that ·LEAS (1,U) is the 
same as lDS 1.u. (Can you think of other 
examples?) 

The last three instructions that are of 
everyday use are the subroutine instruc
tions. These are JSR, BSR and RTS: 
Jump to subroutine, Branch to subroutine 
and Return from subroutine. JSR and BSR 
first put the program counter on the stack 
(STPC ,- -s is how the instructioo would 
be written if existed). ATS takes this value 
of the program counter and goes to that 
address (LDPC ,S++ as before). It is 
therefore very important that in your sub· 
routines, if you use the stack, you retum it 
to the way it was when the subroutine was 
entered. Not doiilg so is ooe of the most 
common ways of crashing the machine. 

You shoold now be at a stage to go out 
arnd buy an assembler and start playing 
with machine code. Once you have a bit of 
experience in this you will be writing 
programs you never thought were possi
ble. You will be surprised at how easy it is! 

(Listings courtesy of the Micro Centre in 
Rugby.)• 

u; tCIOIPYll!l6"T t0...,.U6E"6E 
1000 
O<NJC 

• ·.00 0111100 
IOOZ 
1!1002 EJEIElEJ 
•001 O'C.Ml02 
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600C 11171M 
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6014 ~79140 
6017 E7tt860 
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IOU Jlli'.6000 
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..022 !?tU 
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6026 Z627 
6029 r.101 
6D2A Z?llll6 

60X •ilOJ. 
60'ZE Ei1111882l 

6<Jal UMU 
6034 E,_a6l 
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90:19 
6039 

•01• 
60.']9 
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6031 B'F6000 
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6046 !1194 
6046 :J.01820 
6049 6M!4 
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404F E"Cllllll 
4io:!U 44 
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6053 .... 

· ·~ 54,l!!IO'!ftl EIH!I• 
IOS7 30020 
6051111 6AE4 
IOlllC 26111 
tqwE w-ao 
oooii •-OIO 
60ell ,....co 
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LTD 198:3 DA9N J .6 
IS ill.L 
20 ... POBITJDlll aF BPIHiTE ON PJC:REEN 

30 ~ltM Ftlil ..DO 
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1:::50 ltT·S 
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J:MJ 5T.JI • -5 u.:1» ,. L,llt IMDICATOlt 
160 L1111 •• 9PRITE Sll:E lVERlilCM..l 
170 SfB I -s: ~USH ... ST,.CllC 
180 a1T--. •1 rs •[T NO. 0 SET'"° ...E elllOHT "CM! ltllJllT 1. MW 
~00 81TA •2 I&. •[T ND~ l ·&IT 
210 •1!:11 •IU:Sl!:.T "°"I \ll:ltTl·C.....'-'t Ir: lllD'l 9ET 
2'20 ..ISFT L.:DI 1 +M LDllR RIGHT 'HM.F 
Zi! l aA• 331 X ALSO L.Ol'ID till)fT HAL.,. D~ 

I l 0 ... 1111,, )C #IND NEXT IJllE 

223 au 9'7 t x AND L"'5T dlll 
230 el'C MOL.EFT ?F NDI :at.MK 90LEFT 
231 • 
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350 •E •UOLIEFT IF NOt f HI OOi.Ijl'T 
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390 Lllt'I ) 
399 llDU J SHJFT fUliMT ll::I fl'Utl'". 

400 Liit" I 
4JO RDRll I UIJjii!f JHOHf 11:1 Pl... 

•20 IT:D , :X: ITG"E'. l1H ICR£EN 
430 LEAlC 32,X NEXT LINE DOllN 

440 DIC •S - 4 L. INH DOME 
4!!10 INE •:rlBllT IP" JimT ~IN L~ 

-460 L:l'Nll ·U~•,• 11..DT "._' OF AP•!TE 
470 DRA -96 1 JC M.9D NEXT" LINI DO\rflill 
480 Dito · ·•4,l< ~D N&H Dlli'. 
490 tmA -J2'. lC ~I> LAST DNE 

I 
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6060 
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606F •F6000 
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607111111 IE6000 
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60A::lo EC9860 
60•1 t:D...00.0 
60•C IECBB•o

'°"'" liDn•o 
6012 IEC8820 
..01:1 l!DH40 
6018 IEC84

"°"" neno
401D C!CODOO 

60c;o E:H4 
60C2 J08B20 
60C~ IF6000 
601::8 J9 
60r:;9' ID6C06 

•occ 1<10• 
60CE ll>60l• 
60Dl BESOOO 
&OM 3.0 11' 
60D6 26FC 

60De 1E6oc:;c 

60H 

!IOO...... 
'5.li 0 • SPiR IT E' . ,,. IEIDI SllJ~D· 

~:ii!!O • C°"PLE Ti" INTG JIE1CT 
'!5JO " &RllllPHJCS CEt..L. 

!l•O UA~ • lV,X ldlf llALW OP' ·
'S~O &TX HPRPCIS 
'!160 •lltl;~T t..D• ,S• ......... CGUNTP 
"::570 LD>C 95PPllPDS 

~•o 1LUi'll • •• LOl8UI 1.1, 1.,"' '" ZfllDZC::ATOfll 
':J90 BIT• •• I B •IT ND. :Z &ET 
aao DE MJP aa a. IF lT rs 
610 llT~ H It 81' HO. 2 HT 
4iG IJlllE; ~ 00 llOIWN IF IT 18 
630 1fT6 ·INDT UP'" O~ »owrll 
640 • 
6!1<1 1- MDIII!: UI' 

670 MP LDll .x TOP LUE 

HO STD · H,x U, 'I ~II• 
690 LDD· "3Z,X 2llD LINE £TC:. 

'CH) ST'D I K 
710 LllD -64,>C 

'" srD :sz,M 
73'0 LllD 96, >C 
740 STD' i1i4,IC 
750 LllD 10 llLANK CELLS 
:060 HD· ...,I( 81.A~ MTT• LlN& 
76!!1 LEAX - 32, X NUrrl BPlllf'DS 

766 6T;iic •&~PV& 
770 RT9 
790 • 
79C • MOVE BPlltl TE mOW!I 
BOC • 

•10 l'DCIWll 
BZC LllD 96, >C JMJTTOP!f LINE 
HO 8'11 1n,, x D-' A LI• 
IMO LllD d~ 1 :IC Sflft Ll:Jlir l:i"i::. 
no 9T:D •6, :ire 

960 LllD J2,1C 

8~0 ITll •4. ~ 
BBC LDD 1 X••o 1111 :1121 ~ 
900 t..DD •o IUUOC CELLl!i 

•10 nll ,x l~'IN~ '~ L.l"li 
920 LEAX 3Z Ix NEiii SIP'RP'06 
•~O S.)'1' H••l'OI 
940 RiTS 

•~o • TiE&T J611t l,.Utli~ 

960 ll:lfl.CIOP LllA IM 
•&o Jlllllt ..,ow,~ 
9:;ll0 LDK leBODO · 
•,-O llLOOll'' Lfiu1; • .i:, ;111 

9:;ll0 JtNE 9.L.DOP 

970 .J"fll •T&.Tl.DOP 
990 !;"ND eJESJ 
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"But I'm sure that's what 

it said in t . manual P' 


Be honest how many times have you said that to yourself? 
How many hours have you spent wading through the jargon 

in the manual? 
How often have you wondered why it took so long toexplain one 
simple procedure? 

Recognising the li.mitatlonsofthe manufacturers manual 
Penguin have published ''GETTING THE MOST FROM YOUR 

DRAGON 32 ,"Already being hailed as the "Dragon 32 
users· bible" this conc~se. P~ctical. · bwib11H111\m 0 
and up-to-date boOk 1sdeslined G£Tnll6TK£ 
to become the standard reference YU\11\ 

• workonthisfascinatingmachine. . . ft:r~l!l3il 
The books many features include:- ~UR 1£. 

*Teletype typeface for easy 
program identification. 
*Large size for easy use. $. 

*Chapters which take you from t 
un,packing through graphics.sound Q 

~,.(;. : · · and colour. to program design, fault I 
>::':"-:2- diagnosis and fault correction. •;.
/~_,.,,>- *4 page colour insert illustrating graphics. i,I 

,,,,-_,.,.,.jtf>~ *Special h ints-a section on the things the 

~:n:~'G TH~ MOST FR:~u~~~u;~~:~~~:~~I you! @
L.._~~~~~~-F-ro_m_T_H_E_P_E_N_G_u_1_N_P_E_R_s_o_N_A_L_c_o_M_P_u_1_E_R_CO~L-L-EC_T_1o~N-·_'!...l......;;;..~~~\~,_ AVAILABLEATALLGOODBOOKSHOPS ... NOW! ~ 

GREAT SOFTWARE 
COMES BY CABLE 
•Since I introduced my creator's game DRONE to you earlier in the year, their other 
releases DRAGRUNNER, BACCARAT and CAVE FIGHTER have continued to prove 
that the best Dragon software now comes by Cable. 

Their newest release is TRACE RACE, where you will nee<! great skill to drive your 
light cycle around the games grid in a life or death struggle with your opponent or 
against the computer (each cassette has a 2 player game on one side and a solo game 
on the other). 

They have a special Christmas promotion, so why not treat yourself to an EXTRA 
VALUE DOUBLE PACK. Two 100% machine code game$ - DRAGON RACER and 
WASP INVASION have been packaged in a two cassette audio box at a great value 
prfce of only £9·.99. At this price y~u can even give them .as a present! 

For the first time ever you can now obtain our attractive PVC Audio Boxes as a separate.item. Those of you who have seen 
these boxes as supplied with every Cable Software program will know that they provide a tough, dust-free system of storage 
for your cassettes. Each box holds a cassette complete with the plastic case and at the low price of £1.99 per pack of three, 
will enable you to build up your own personal libarry of "book" type cases. · 

Due to the succe$$ful sales of Cable Software programs, some of the programmers are threatening to take a three month 
holiday in the Bahamas to spend some of the money they have earned in the last few months. This means we may have some 
vacancies for programmers able to write 100% machine code programs. If you think you may be good enough for this type of 
programmirig, send us details. of any games you have written - next year it may be vou sunning it up in the Bahamas! 
May I finally thank you all for the support you gave to my original appeal for recruits to help in the fight against the DRONE 

armies, and even now, i:iew volunteers are still welcome to join me in this valiant crusade'. 

Please s1.1pply me wlrh : 

..... TRACE RACE ..... BACCARAT ..... DRONE 

..... CAVE FIGHTER ..... DR A GR UNNER 
@£8.75 each 
.. .. . DOIJBLE PACK@ £9.99 

T.R.0.F.F. (Training Robot Officer of the Free-System Federation) 

Distributed by: PSL Marketing, 52 Limbury Road, 

Luton, Beds. LU3 2PL Telephone: Luton j0582) 591493 


Prices inr:lude PIP & VAT.
Make Send Orders to: cheques 

P.S.L. MARKETINGP\IV<lble 
to FREEPOST 
P.S.L. LUTON LU3 ZBRMarketing . 

(NO STAMP REQUIRED) 

Name , , • . •.••.••..•• , •.........• • ......• 


Addre5ll ••••••••••••.....•••••..•.•.••••. 

•••• , , , , •• , ..... .. . ·~·· •••• • • • • • • • • · • · • ·• • .... . AUDIO BOXES (P~ck of 31@ £1.99/pack 
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Switch Back has nine skill levels. 1 being rhe hardest and 9 the easiest. Above le~ is level 8, right is level 2. 

Agame to keep 

you on the ball 


Test your skill at controlling the bouncing ball in Simon Powney's Switch Back 
TIRED OF ZAPPING aliens or gobbling up vertical1 direction of the ball while the levels, 1 being the harde$t (there's less 
energy pills so you can outrun the mons arrows on the right reverse the horizontal room to manoeuvre the ball) and 9 the 
ters? Then why not have a go at Switch direction. For example, if the ball is going easiest. 
Back? down when either the up or down key is To add a little competitive atmosp'hereto 

This game tests your skill at manoeuv pressed, the ball will bounce up; if it is the game the computer times how long it 
ring a ball through a series of stalactites going left when either the right or left arrow takes each player lo get through the 
and stalagmites in a cavern. You have two key is pressed, it will change to the right. cavern. 
controls-the arrows on the left-hand side Switch Back is an ideal game for both Full instructions are included in the 
of your Dragon's keyboard reverse the beginners and ''old hands" . II has nine skill program.• 
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Auto Run wil genera11ta mac:hine lanlluar!*toader program to pracadl!jll)UrplO!ll'lll'I 
on the tape. Then. to stall up your program. simpl~ type CLOAOM to lolld in the Aulo, 
1f1un IOlld~ program, which will 1hen aulamalically $10lt Itself up. dilplay }Our title 
screen. toacl your piQQl'am er!d then RUN - -·········  ....·-···· ····· ··············--· ..····-.. t11.15 

1~6 
I nformot Ian 

'-la11Sfi"l'Cnl ~tc111 

A -~. N"Y IO usa personal 
da\abllH llllllMl!lllm•nl splem with 
th.a outslan<lling fNllurH: 
'kHPS files cl prograil'll. names. lddrH· 

- · bl~hcllys, ""'"'"' ~ er ~ rnalar&, iqlhillg 
'wriable P800ld and fiald llltlgh 
' phrase subriMlon editor 
'up Ill 8'gnt ~-dellneble fields 
'ML 111111 I~ to 111- liltel5), s8MCl1 C1CI 
delete lundions 

·2 &ean:h mode&  range and ~am 
'user-definable printer formal. tor any printer 
·uo to 230 cl\arat:lers per record 

FO!' £19.95 you gel the datal>aso management system. our full cfocumental.iOn 'l'llliCll 
·includes a '8ferenc11 guidl!' ilJ1d a programmers guide. 

IMpector CLUEH8U 
Shadodt Holmes ~ Crlslle tw.  il"S lilllllly 1'1919 - a 
nuder mjlS'lery game. Mt Goocl>odr' has i-n killld in hie 
mansien and you mual 801v'a 1he rny&1111y. WHO oummilled 1he 
mtsder. WHERE did tt OQCUr and HOW was It done? OuesUon 
-siects, llnel 1he sectt11 pass11gt, and bleak 1119 ~ IO .giil 
cli.s. lii·Res graphieto -  lhi& -lanl Qllmll. The 
llOmpUter reoordB 1he clues you abtain an a clue ~ntory 
"""""'and ebo P'll"id" su~ descdptlont at the ~· al a 
finger. A n.. rJame !mt wll lhllll*' )'QUI' clllcluctive llkill•. 
EWrygamei& di~818nl!......... ~....... .... ...................... ...... - ... r.7.85 

EUROSOFT 


~IifN..aoo 

~ ~ 

..t,ulO Rull Is a utility program. It is used1D add convenience Incl prolllSSIOnaliSm10 W(Jur 
sottwara. 

Aulo Run will help yoo create your till• t;Otean with the graphics editx.ir. Th& 9111pha 
edllOr allows )'Ou to Cl1oos& a bacl<ground col001r !l"d bQ~tf 8'yle, lillillg tne ~w~ 
and several alher commands YllO.l can draw pictures. bloek letlars and alsO includa lell1. 

/4. sensational and educallanal version Ola papular pally 9eme. 
For 11010 P'lve•s. l.oad a slary irno1he compl!ler. ThOl)la)'8fSani aaked 10 supply a 

naun. verb. pUI ot body. celebrily, etc. which' the program use; ID oomplete Illa &1ooy. 
The SIOry. which i• displll~ed """8n all wordil are enlered. "'11 be hilarious. F0< ti.ts. 
W(Ju get a ui;er guide and a Jape containing 1h.,. Silly SY1"11>1 gama and 2 st<irift. You 
can creale ~u• own stcri11S ar an:ler story tapes lrom lhB saleclion below. 
Siiiy ~UI• ltarin - Ten •tori• I* I • . 
SS-001-FairyTl!ll!s S~-Cuttent Events 
SS--00!2 - Sing Along 55-006 - Adventura Sci-Fi 
SS-003 - X·Rated SS-007 - Pc1pourri 
Eech ~IOrY, lape is 27.115. 

DRAGON DISK DOCTOR 
lm'!IJine the eitualioo that All disk l;Se<S eYenM1lly get tMms&lves int<>. namely f.,iing 

to back-up lhe- disk 111111 just ctasnoo. 0on·t paniC. taka !WO aspirins. count 10 10 U>en 

t:all lar- OISI< DOCTOR . 

DISK DOCTOR"s features include: 

•eJamtne disk 

- te xt screen cJ>sQlay of st1etor 

- Hi·~ Aitii and haxedecimal display 

- pointer Ascii and h.,.•!ldeclmel 

' COP\' disk 
- COP\' ,complete disks. indiYidual tracks and sectors 

'rllC<Mtr !ile remoYe prolectian 

"liat print dir!KIOrv 

·tape &«:hive 

'de1&ilsd luterial and caring 1ar d i!ll<s 


DISK OOCTOA is one SQf!.,l!re p1oouct that oo Dragon Diisk usar "lritl warn to tie 
wilhout ............. ... .. ............. ..... .. ........ .. .. ............ .. ............ ....... ....... ... .. .. ... ......... .. ..... 1:111.95 

EUROSOFT LTD 
1 Punch Lane, Limeslade, Swansea 

West Glamorg,an, UK 

Most programs available on tape or disk. (5end SAE for full list.) 
e Dealer inquiries invited e 
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Disk only 
*Sales Ledger £99.00 
*Purchase Ledger £9'9.00 
*Invoicing £24.95 
*Stock Control £49.95 
*Cash Book £99.00 
*Comprehensive - easy to follow manual 

with every program 

Cassette 
*Dragonmaster 

Database £12.95 
*S.S.P. Calculator £5.95 

•Written by professional accountant 

with 25 years 


*Experience ut the needs or 

sman businesses 
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360 ·r· !5 : ~ !7'5: ox~i ~ Lv,,~ 1 

370 ' ' ' l·li4Y H f·'tlU l ll~f.: ' 


·::mo rr· rr~; :E \'f "- " 11 T l1Ehl 3 81:. Ei SE Tl MEf\,~( 


":-: i (• 1U= II J!"~ En• 

400 I F A$•, CHfl:f. (74) OR 1-H -""CHR~l' •: LO} THE t"I D r'=···OY 
4t 0 tF 1-H"·•CHR I; (9,• or~ A·f'=f.:11~;$' 9 ) IHE N n r.= - DX 
ii~O ~l ~;;.. v~~ n·..t 
4 ::,o IF Y > 19'.2 OF' y.:,~ 1 THEt·J D °'< "' · -D.'~ GOTD l\ :0'.1) 

•HC1 1. ~X+f.i Y 
q ~o lF PPO[Nf(X,Yl=5 1HEN Dr = -DX : GITTO 4 20 
46 . PSf..: "f :~ 1 f, 5 i 
4 7C1 P RES ET<XX , \'.1' l 
48Ci IF }. )·=25u fHEl' I 1 = Tl MER : F'LAV "LAO; BDOE BADC": GOTO :':i30 
'l ":10 XX= X: YY"'V 
500 GOHJ 390 
5 10 
5?0 EM D JF GAME DISPLAY 
5:J(• Cl s (f 

5•10 T"'' I MT n /Z:!) 
550 PR l NT@32' .. \'OU rnov "; l ; .. 5ECOl'IOS .. ; : SCREEN 0' 1 
560 f 'fU MT@96 , "DO "d JU !•l ~\M T TO USE T Hf: SAME SCREE:N AGAI N ('Ui'll 'i" ' ; : ·SCREEN O . 1 
570 P=PEEK C~52Bv l 
58() tF P=2~~; '!'HEN S'i"O 
~9(l 1 F f" =:''l? THEN GO TO 2 1 O 
600 I~ P=22J THEN PMODE 4.l:SCREEN 1.l:GOTO 3 60 
61 0 GO rD 57f.• 
620 GOT O 6 2.0 
630 INSTRUClIONS 
,:,40 CLS 
65( • PRIN T" 'S\•J TCH- BAn '. 11 

660 PRil'H" THE Q[iJ EC T OF THE GAMF. l S TO GET A BA 1- F'ROM ONE S1D£ OF THE SCRE EN 
TO THE OTHH<. Yf.l lJ Hi-WE 'rnD CONTROLS , THE L E·f'T HAl\ID f~f':Rm.jg REVERSE TH~ VER 

T lC~~L DIRE.CTI ON AND THE RIGHT HAND ARROWS ,THE HORI~ONTAL DIRECT 
:EOl'i, " ; 
67(1 ~·Rrtlf" i:IE"fHi::EN Hit: ENDS ARE {~ L or OF VEFtTICAL L I NES WITH GAF''S n~ THnDUGH 
1-JHl CH YOU HAVE TO DI RECT THE BALL ." ; 
680 P fU N r@448, " PRESS 10 COM r l NUE. "; 
690 FOR 1 "' 1 T O 1000 : tJEH 
7 1: ~ 11-'" F'f.:EJ . ( 6 ~:.:t8c,))=£5ti lHE'.N 7(JO El.Sf: t::.:ET URN 

TOP QUALITY DRAGON 32 PROGUMS 
FROM B&H SOFTWARE 

~~;;::-~;;;~~·) 
~ F°9RCHRISTMASr ~ 
~ Any two p rograms 
~ ror only £10 
\ IDEAL PRESENT j...................... 

PUB CRAWL (NEW RELEASE) 
A 100% Machine Code and 
100% Hi-res graphic game 

PUB CRAWL• NEW RELEASE• £6.95 
Has 1h<1.,..·ilu s1opood your "-"PS w lhepul)? Well ~ere ' s a game thai reavhe> 11le pan~ other games r.a nnoi reach! You·11 need 
01>1.lrage 10 crawl round lhe town ar-.:1 slaggc.< hOrne m1hout gethng el1her run ooer or arrostoo. TM mio ru you d! ink !he harde r 
things ge1 es the traffic ge1s 1aster .and lhe police c::;c-..rr;e Cu1 in r'riOre f-crce. A.quick burger may war'..; YJ onders and goes dawn 
grea1 guil$, F"caiufes, sov n(1, h1g l"J :se er~ di~lay. A ·seper.a1e instruct.an lea.tle1 is. rn~uded m~king t h~ g~m~ $-111<::Ol01.Jr . high 
resnlmicrt. machine-·-codB acliO n lt"s. rGady wr-icn you are 6001 

" A.in::itner sup-c rb Ora90n Game . enl•rely ir"1 macf'11f'le coQe. pasl ac11c:"i emuS;mg gcu nd etfe.cts .. .. . 
~ Popular Cc-mouring WeeJc,'y 

AND ALL BECAUSE . . . £6.95 
We proudly prese,,1 ou<1a1e st release. A 1<>1ally ong1nal game with i;.n ama~ 1 ng nine SCr'eens. Loosely based o<> a telo•1is>0n 
ad•1ortis.er11.ent lho ieloa i;.s 10 got L110 chcx::y·s to yo-...ir be!'OIJi!!d"s hotqe bc,oro she .arri"WOS. You rn ust risk life 21nd lirnb by driving , 
runn ing. horse nding. niolorcycle rid ing and jumping . hang -gliding, s iirng, dangling f<0nn a ski-llft ar.d parachuting 10 the 
seem>. Wflh superD graph cs ·gound etfecis arid igh-scare chert the game cu1m1 Bies. ...-,man e•celle nt t1nishing display Po r 
1ho~e that m.'lke 11. 6ul will you .. 
··A highly en1e'1aining ga"1 e 1cr a!I the farnily·· ... '1ome Campulil'g Wsol<fy 

FREE PARKING tG.95 
The firsl fvlHeature· •1erslon o11he e•'.remely popular board game available for Iha Dragoo. A camp1e1e simulation including 
truyil!lg. selling. mortgaging. ot<:. ll lC. ThO program make• lull use of the Dragon's oolaur lacih,ies a<><:I incorporat!!s some 
i~p rE!d graphics anal sound ef1E!cts_ With op1ions. tar 2-B player~. c::mtinuo1tlly available- ms1ructions and the Dragon es 
Q.a nk.eir, the g.~rn1e r:s 1em~1c for all the f~m1ly ~mn 1n.-ere i.i.·Lll l)e no miSlSir?.9 · r50~ 1 

•SUBMAR~ECOMMANDER £:6.95 
Navigale the ••a• 1o find 1h" enem~ ""'1h mis hlgh·resolu1icn colour SJ "1Ulation. Engege enemy aircra1t ano s~ips "'""will 1T"f 
~o ~omedo and r3rn )· ~ , Deolr. cl,~r9o:s and urid:er-sea mines. add 10 -yoour problems. You ai"e assis1od !by 1c.roedoes.. 
pcrisoopo view. radar compass, 1uel and deplh 9au9es. •1.11~h gn...-..screen <1isp 1a.ys or arnrnunilion and score. Aeali511c; 
e•pfosians and souna ettects alOngs ide idenl11lcatlon She-el. homcM:ornmg di•pla·~ - hall a1 fame ""° graphic re.,.·ard ro r 
be.sting lhe hl~h-&i::ore ma•e~ this program a masterpiece. TRY IT' -

*LUNAR LANDER AND RESCUE £6.95 
A brilhant 1wo-part game. Pan one an a rcede standard lan<'er tJt.•hiCh !rains -you 'far part hlri'O. Here you must re!jcue- 1.Jnr,:tr 
eng neers in a tortuous ca11ern . Fuel dump 1and1rtgs and railing St31actil<>• ad d lo the pent• at ·yo ur heroic m1ss10 1n one ol 
ine besl Drago11 prog•3ms ava11abl.,_ 
' "The best 'l.'ersiori we v·e sE!en for thE! Dragon l~ . Dft'lg<'l'l O.i..mgoor1 "Very good' . D1:ago.ri Oars 
· 'A challeng rng ane weri.-.v..- 1 l~ eri garr:.t.·· .. . Or.ago.r:i U.ser 

ALSO A WEEK.AT THE RACES £6.95 GEOGRAPHY OF UK £6.95 
BLACKJACK:'JACKPOT E5.95AVAILABLE GRAPHlC TOOILKIT £6.95 

B & H SOFTWARE 
Dept HP 
208 King Street. Cottingham. Hull 
Tel: 0532 456658 

TOP DEALERS 
STATACOM- SuHon, Surrey 

DRAGON DUNGEON  Der~yshira 
JARAK SALES  Glasgow 

IUYSOFT  Deve>n 
NORTHAMPTON COMPUTER CENTRE 

• All prices f.ully inclusiv~ 

• Excellent. display on black white televisions 
• Despatch within 46 nou rs 

• Generous deale r 1e,rms 

• We otter 25% royalties tor programs 
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£25 A QUAL TY LIGHTPEN 

inclusive 

For the DRAGON 32* 
Drawing: Optimum program performance hi achieved 

SUPERIOR PERFORMANCE PMODE 1and PMODE4 by UH of the superb features only 
Freehand, available · the Datapen Lightpen. e Insensitive to ambient lighting 
hidden grid. e Responds to different colours line, circle, e Program accessible LED lamp readout paint, erase . e Switch for program control 
AIS(): 
X·Y position. 
target menu. 
text menu and 
library shapes. 

SUPERIOR 
PROGRAMS 
e Tape storage of your work 
e Good dotumentation 
e User routines provided on 

tape ~d ori printout ft,~ 
e Handbook and three prugrams on tape , . 
•Ai:so available for BBC B. Vic2-0 and CBM 64; I · 
please state your micro when ordering, . / 

Send cheque or PO for £25 to; 

DeptDU2 

D~!apen Microtechnology Limited 
Kingsclere Road, Overton 
Hants. RG25 3JB 
Or send SAE for details. Now available from good computer shops. 

scrEenpLa~ 
134 St Vincent Street Glasgow G2 SJU. Telephone 041-248 2481 

M.AD MONTY 


IT'S MEALTIME FOR MONTY ..... 
AND FROGS ARE ON THE MENU ! ! 

GUIDE THIS RAVENOUS PYTHON 
AROUND THE GARDEN GULPING FROGS 
AND MUNCHING MAGIC MUSHROOMS 
BUT BEWARE OF THE POISONOUS 
TOADSTOOLS. 

l':EEPYOUR COOL AND YOU MAY CATCH 
A SPEEDY MOUSE FOR A DESERT! 

PRICE: !7.95 


THE ANIMATOR 


IS YOUR DRAGON QUICK ON THE 
DRAW? . ... 
CAN YOU "DO A DISNEY"? .... 

NOW, THE ANSWER IS YES!! 

WITH THE FLICK OF A CURSOR YOU 
CAN CREATE YOUR OWN FULL COLOUR • 
CHARACTERS AND WATCH WITIH 
AMAZEMENT AS THEY SPRING INTO 
LIFE IN . YOUR VERY OWN USABLE 
ROUTINIES. 

FROM SPREADING PALMS TO SPEEDING 
SPAQECRAFT ... THE LIMIT IS YOUR 
OWN IMAGINATION! 

PRICE:£9.95 


Available by Mall Order, from SCREENPLAY, 134 St. Vincent Street, Glasgow G2 5DU. 
(Checks payable to SCREENPLAY) 
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Add some polish 

to your program 


How do you make your program stand out from the rest? M•rgaret Norman reveals the finer points 
ofprogram presentation with 10-Pin Bowling. 

MOST COMPUTER GAMES are varia
tions on a very few themes - copies of 
well-known arcade games. board games, 
card games and so on. So what can you 
do to make your version stand out from the 
crowd? 

Well, the basic mechanics of the game 
are obviously important and if you can 
introduce an original twist, that's fine- but 
the way in which the game is presented is 
bound to be a major factor In sorting out 
the successes from the also-rans. 

Let's look at some of the minor details 
you will need to pay special attention to 
thEHitle sequence, instructions, high-score 
tables and so on - and see how some of 
them can be applied to one game, a 
computer version of 1O·pln bowl ing. 

First impressions count 
First impressions always count tot a tot. 

so the program sl'lould begin with an 
attractive sequence. This is especially · 
important if the initialisation of program 
variables takes a significant length of time; 
you don't want to leave the playet staring 
at a blank screen while this is being done. 

Obviously the sort of title page you can 
produce will depend to some extent on the 
amount of memory space available, but 
even if you ate restricted to the text screen 
there is no need to settle for just printing 
the program name in the middle of it. Here 
is just one alternative to that: 
10 CLS4 
20 FOR 1=1TO13 
30 READ A$: A=ASC(A$) 
40 FORJ=OT08 
50 POKE (1033+32•J+I), A:POKE 

(1033+32•J+I), 191 
60 NEXT J 
70 POKE {1033+32•9+1), A: NEXT I 
80 DATA N,A,M,E,O.F,T,H,E,G,A,M,E 
90 FOR DL""O TO 3000: NEXT 

There are plenty of other options, of 
course; you could SET each point of the 
screen to a random colour before printing 
the title in the midd~e. or perhaps produce 
a pictute, using the STRING$ command, 
with the title printed on it. 

If you can use hi-res graphics, then 
obviously the scope is much greater 
you can DRAW your title lh any size 
letters, upper or lower-case, in any colour, 
and produce an elaborate pattern or pic
tu te as well. If you want to GET pictures 
into arrays as part of the program initialisa
tion, then it may be a good idea to 
incorporate these into your title page. 

The bowling program shows one exam
ple of this - the words "10 PIN BOWL
ING" are DRAWn on the screen in yellow 
against a blue backgtound, with tM letter I 
in BOWLING replaced by a skittle, then the 
ball to be used in the game is used to 
knock this skittle down. (Lines 40-160.) 

You will notice that the SCREEN has not 
been set until after tM letters and skittle 
have been DRAWn, so the picture will 
appear all at once rather than bit-by-bit 
The col'ours used h,ave been chosen so 
that they will show up it'll black and white as 
well as in oolour, for the benefit of those 
people who don't have colour televisions 
to use wlth their computers - red letters 
against a blue background, for instance, 
will not show up In black and white. 

The other common, element of the tit,le 
sequence is a signature tune. If you can 
think of an appropriate song to go with 
your program. tllen you can use part of 
that - if not. you can always make up 
some music for yourself (or if you're not 
musical, just try a few random combina
tions of notes and see which sounds best, 
as I did}. 

Joystick alternative 
If your game uses joysticks, then see 

if you can add a few extra lines to enable it 
to be played using the keyboard instead. 
for those people who don't have joysticks. 
If you do this , then it's a good idea to ask 
whether joysticks or the keyboard are 
going to be used straight after the title 
sequence, before the instructions. so that 
you can give separate instructions for 
each. You can see how to do this in the 
bowling game, where alternative versions 
of the first two lines of instructions are 
given. 

If the instructions for your game are very 
long and complex, or if memory space is 
tight, then you may prefer to provide 
written instructions instead of putting them 
all in the _program, but there's a lot to be 
said for at least putting brief instructions in 
the program itself, in case the written 
instructions get lost. 

Optional instructions 
The instructions should be made option

al, so people who have pfayed the game 
before can skip them, and each screenful 
should be concluded with a request for a 
keypress, so people can take as long as 
they want to read it (see lines 210-220. 
300, 340 of my program). 

Try to make the instructions as clear and 
concise as you can, and make sure all the 
words are spelt correctly - it's worth 
spending a few minutes checking any 
you're not sure of in a didiOnary. Test them. 
on a friend - if they have any ciuestions to 
ask you about the game after reading 
them, then a re-write may be called for. 

The instructions sequence will often be 
followed by requests for input- selection 
of the number of players, level of difficulty 
etc. Whenevet you as!( tot some input, try 
to make clear what form you want it in and 
what range of values is acceptable, and 
put in a check to see that the input does fall 
wit:hin the given range (see lines 600, 610 

-tor an example of how to do this). 

Levels of dlffltulty 
The bowling program has only one level 

of difficulty, but with most games it Is 
possible to cater for a number of different 
skfll levels. However, there is little point in 
!having dozens of levels of difficulty if the 
differences between them are only very 
slight; for most games, ten levels should 
be plenty. Generally, level 1 should be the 
easiest- if you have written your game so 
that,. say, level 1 O is the easiest and level 1 
the hardest, then reverse the order with 
"INPUT L: L...10-L". 

There are lots of different Y!'ays of 
varying the difficulty of a game, though 
obviously only one or two of these will be 
used in any particular game. If the game is 
fairly fast. you can introduce a variable 
delay loop (eg FOR DL=O TO 10*(10· 
L):NEXT DL ct the number of "baddies" to 
be caught, evaded or slhot, the accuracy of . 
shooting required to score a hit, the time 
limit or the time the computer can take 
choosing its next move can be changed. 
Instead of allowing the player to choose 
the degtee of difficulty at the start of the 
game, you can, if you wis'.h, increase the 
difficulty gradually as the game progres
ses. 

Next. the scelring. If you are writing a 
computer adaptation of a well-known 
game then it is generally best to stick to the 
scoring system of the original version as 
far as you can. If you can Choo$e the 
method of scoring for yourself, however. 
theta ate" several factors to consider. 

Firstly, the hi~hest score should normal
ly be the best - so for a game with a tfme 
limit, for instance, base the score on the 
time left at the end of the run rather than 
the time elapsed . ..,. 
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The RAINBOW is the biggest and 
best magazine available for the TRS· 
BO® Coior, TOP-mo. MC,10 and 
Drtgon-32 Computers. 

And no wonder! It's over 300 pages 
thick each month ... pages brimming 
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 $28 you can 
get the Rainbow every month of the 

ii!IPJ - year. Then your CoCo will be Kong of' e,....~"""' ·- the Hill too! 
U.K. Subscription rates 
U.S. 185 surface rate 
U.S. StOO air rate--.;;: 

~ ~~t .... "9-•""6 

IMR•jnbow 95291}.S. Highway~2 

5()21228·4492 P.O. ~· 209 Sul>SO<il>l•ons to IN RAINBOW a"' 


Prospecl. Ky.40059 ·s2a ;J yll!!ar in 'he \)n11ed S1a1es 

Canadian and ~111c1.n ra ce 
YES! Sign me up for a yea• ·(12issueslcf11\e RAINBOW. u S $J.5. Sil.lrfa<::e 1a1e 10 01her 


Name _ ·-··- . toi.m~rin lJ+ S $6~: .arr rite

Address ___ _ _ LI s 1100 All s;uMt:11s:H~ons 


City ___ ---- Sta1e _ . . _ Zip begin w1tli 1h@ c: -urren1
•EJ 1S.5'ue. PI'ffse .a11aw 
U~· l{l :S·Q WCC'k:S. 

Pa~ment E.nc1osed 
·Cl>arge VISA Mas1erCare1 American.E.prcss tor t•rs.1 copy
M~Account# __ -·- . __ _ lnterba.nk#(MConly) 
S•gnature __ Carel E•.P•ralion 0<1te 1Zl 

~lete 
controlat your fingertips. 
The smooth control ofa Voltmace 
DELTA sprung return joystick is now . 
available to Dragon owners. Called the 
DELTA 3D it is acut down version of our 
DELTA I 4B handset 
The same robust ball and socket jointed 
joystick but with the keypad blanked off to 
leave a choice of one ofthree fire buttons. 

e Nylon encased- Steel shafted joysticks with 
if , , ' ball and socket joint 

e Fast spring retum to centre 
e Graphite wiper linear potentiometers 

DELTA JD joystick ........... £10.00each 
or £19.50 per pair 

VoltmaceUd 
PARK DRIVE. BAU>OCK, HERT$. SG7 6E zTel: (0462) 894410 

Callers welcome •t the f11Ctory - Monday to Friday 

Hade In Enx!and. Trad. IJerms avmlable. !::! 


Voltmace c:Jelta at::J 
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<Ill Secondly, if you want to include a high 
score table your score will have to be a 
single number. not say, a number of points 
scored and a number of penalty points 
incurred. You will also have to make the 
score depend to some extent on the level 
of difficulty if you want it to be a fair 
reflection cit the player's skill. 

On-screen scoring is often useful; if your 
game uses low-res graphics then this 
comparatively easy to include, but if it is in 
hi-res then it is rather trickier. Lines 2050
2090 of the bowling program (and lines 
540-580, which define the strings used in 
the DRAW command) show how to DRAW 
a three·digit number on the hi-res screen: 
this routine could easily be modified to 
deal with larger numbers. (Here the score 
is DRAWn on a scorecard, so the initial X 
and Y co-ordinates have to be calculated 
- for on-screen scoring, they will normally 
be fh<ed.) 

Saving the high score 
The high-score table routine (lines 1120· 

1290) uses a simple sort to place scores in 
their correct positions in the table. The 
high scores will, of course. be lost when 
the computer is switched off; the only way 

of avoiding this is to SAVE them on tape in 
a data file, which would involve adding two 
more subroutines, one to be called up at 
the end of the program to SAVE the data 
on tape and the other at the start of the 
program to LOAD it again. The same 
technique could be used to SAVE a game 
which is likely to last a long time. I will 
leave you to work out for yourself ,precisely 
how to do this. 

10-Pin Bowling 
This ls a fairly easy game, which my 

children (aged seven and eight) greatly 
enjoy. The most important part of the 
program is the section (lines 1500-1750) 
which determines which skittles will be 
knocked down - producing similar results 
to a "real" bowling game requires some 
ingenuity. The process has been simplified 
by re-numbering the skittles: 

Scoring a strike 
The bal,I can hit a skittle in seven 

different places, so the function in line 
1580 produces a value of H(SK) between 
1 and 7. This value is then used in an 
ON . _ .GOTO statement to determine 
which other skittles will fall. H(SK) has a 
total of 11 possible values, O if the skittle is 
left standing, 1-7 if it is hit by the ball , and 
3,6,8,9 or 1 O for an indirect hit. A strike can 
be obtained by hitting the leading skittle 
(No 1) slightly off-centre, and is rewarded 
by the screen flashing different co'lours 
and an appropriate sound. 

The graphics used for the ball and 
sl<Utles have been kept simple, to ensure 
that the game will run at a reasonable 
speed; much more effort has been put into 
DRAWing the scorecards (lines 640-740}, 
which bear a fair resemblance to the real 
thing . The section ol the program which 
DRAWs the scores on the scorecards is 
also fairly complex - if a strike or spare 
has been scor·ed, then the score for the 
frame cannot be entered immediately. and 
A(PL,F) is set to 1 or 2 to indicate the 
number of balls to be played before it can 
be entered (lines 990-1080). • 

1 0 REM 10 PIN BOWL I NB 2(> REM BY MARGARET NORMAN 
30 REM TITLE SEQUENCE 
40 PMDDE3,1:PCLS3 
50 ORAW"BM 5,40;C2;D20BR8U20R16D20L16"1 1 lO 
60 DRAW"BM 5,110;U30R20D1~L20Ul5BR30D30BR10U30D~F2005U30"1•PIN 
70 DRAW"BM 5,130;R24F4Dl2B4NL24F4D12G4L24U40EIR38R28040L2BU40BR38D36F'4RBE4NU36F4R 
8E4U368R10D40R28BR30U40D5F30D:iU40BR38L2BD40R28U20L10":~eowLNB 
80 DRAW"BH161, 140;64D22F4R6E4U22H4"aCIRCLE<l65, 134> ,9,2:PAINT<l65, 134) ,2,2sPAINT 
(165,150>,2,2 
90 SCREEN1,0:PLAY"V31T10EDDEF0GFEDDDD"s60TO 390 
100 BX=165:8Y=12:SOUND~O,l:SOUND4S,l 
110 FOR I•l TO 44 
120 PUT <BX-1 O, BY- 10>- <BX+lO, BV+ .10) , B, PSET 
130 PUT(BX-10,B·Y~l0>-<9X+10,BY+10) ,BL,PSET 
140 IF Im28 THEN SOUND2~5,l;SOUND233,1tSOUND254,2 
130 8V=BY+4 160 NEXT I 
170 FOR DLa1 TO 200:NEXT 
190 CLS=PRINT; INPUT"DO YOU HAVE A JOYSTICK <YIN>'' SQ• 
190 IF Q$="N'' THEN Z=O ELSE Z=t 
200 REM INSTRUCTIONS SEQUENCE 
210 CLS:PRINT:lNPUT"DD YOU WANT INSTRUCTIONS (YIN>";Q$ 
220 IF Q$<>"Y" THEN 600 
230 IF Z•O THEN 360 
240 CLS1PRINT"MOVE THE GREEN BALL UF• AND DOWN WITH THE RH3HT JOYSTICK, 0 

250 PRUllT"PRESS THE FIRE BUTTON TO BOWL ATTHE YELLOW SKITTLES." 
260 PRINT"EACH! GAME CONSISTS OF 10 FRAMES."~ 
270 PRJNT"FOR EACH FRAME, YOU HAVE TWO BALLS WITH WHICH TO KNOC~: DOWN AS MAN 
Y SKITTLES ,AS POSSIBLE, 11 

280 PRINT"VOUR SCORE FOR THE FRAME WILL NORMALLY EtE THE NO. OF SKITTLES KNOCKE 
D DOWN-. II 

290 PRINT" IF YOU KNOCf<: DOWN ALL 10 WITH THE FIRST BALL <A ~STRIKE'> YOU WILL S 
CORE 10 + YOUR SCORE FROM THE NEXT TWO BALLS.'' 
300 INPUT"PRESS enter TO CONTINUE";QS 
310 CLS1PRINT"IF YOU KNOCK DOWN ALL TEN SKITTLES WITH 2 BALLS <APSPARE'>VO 
U WILL SCORE 10+ YOUR SCORE FROM THE NEXT BALL." 
320 PRINT "lF YOU GET A STRIKE DR A SPARE IN THE TENTH FRAME, VDU WILL BE GIVEN 
AN 11TH FRAME CANO A 12TH, I F NECESSARY>." 
330 PRINT"THE MAXIMUM SCORE lS 3CICI <12 STRI KES>. 0 

340 PRINT = INPUT"PRESS anter TOCONTINUE" ;Qf. 
3:i0 BOTO 600 
360 CLS:PRINT''MOVE THE GREEN BALL UP AND DOWN WITH THE ARROW l<'.EYS~" 
370 PRINT"PRESS THE SPACEBAR TO BOWL AT THE YELLOW SKITTLES.'' 
380 GOTO 260 Continued on page39. 
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, SUPER-DOOD,LE from gough 1oftware 

WRITTEN IN 


BASIC AND MACHINE-LANGUAGE 


4 

THIS .DIASRA!f SHON!i; 

A. &IJU&H'S THEOREN 
J. ARCff IltEDES' PRINCIPLE 
C. PYTHA&ORAS' THEDRE" 

ENTER CHOICE? 

THIS IS JUST ONE OF ITS MANY USES. 
" fj you select A or B, you will hear a rud,e noise. 

Select C and you can display "CORRECT" or 
"SMARTY-PANTS" or anything else you choose. 

DEALER ENQUIRIES WELCOME 

A Graphics Facility using all the graphics features of your Dragon 
32 with mar.y more useful e)(tras. Specially designed lor you lo 
compile your own presentations, adverts for display in shop 
windows or stores, education (multiple-choice questions), chil
dren's oomic strips. Use for general computer-aided design, artistic 
fun and many other uses. Offers cassette motor and audio control 
so* music or voice recordings may accompany displays. 

Automatically present complete shows from cassette.* Re-draws displays exactly as you first drew them only at super 
speed - entertaining to watch.* Can hold from a few up 10 30 sub-pictures {called frames) in 
memory at any one time.* Loop round frames in memory for displaying a series of adverts. 
Timed pauses can oa specified. .* Text on graphics - easily typed direct on to your graphics 
display (available in all graphics modes). U?Per or lower case, 
horizontal or vertical, scaling facility.* Routine table - create up to 30 shapes in a rouline tabl'e and' 
re-draw at any location with ease, with optional scaling.* Screen dump so frames can be used in other progr~ms. 

We would nlttld a manual lo describe all of Its many features 
Oh yes - supplied complete with TUTORIAL AND REFE'RENCE 
MANUAL 

r---------------~-
Please send me .... .. ...... ... ... copies of SUPER·DOODLE at £12.95 
(inc VAT and p&p) 

I enclose a cheque.IPO for . _. _. . macle payable to: 

Gough Software, 38 Cobia, Dosthill, Tamworth, Staffs 

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


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


AR:EYOU GETTING ENOUGH 
FROM YOUR DRAGON? 

ONE OF THE MOST VERSATILE DATA 

HANDLING PROGRAMS EVER PRODUCED IS 


NOW AVAILABLE FOR THE DRAGON 

I 

THE NEWLINE DATAFILE 

j 	 Features: 

Variable number of fields and field lengths 
Differential multi-column range searching and totalling 
Integrated alpha/numeric sort 
Multiple field searching 
Searching and totalling 
Fulll editing facilities 

THIS FLEXIBLE ALL-PURPOSE PROGRAM ALLOWS EVEN 

BEGINNERS TO CREATE SYSTEMS TO SUIT THEIR 


OWN APPLICATIONS - FOR ONLY £24.95 (TAPE VERSION) 

Available on Cassette and Disc 


Aliso availabl'e for other computers 

SAE FOR FULL SPECIFICATI ON AND DETAILS OF OTHER 


PRODUCTS AVAILABLEOR COMPLETE BELOW 


PLEASE SEND ME: Phone: (0803)22699
Post and Packing tree {UK.only) (0626) 63432 

Access or BarclaycardDATA FILE 
D Cassette £24.95 inc VAT 

D Draaon Disc £99.95 inc VAT 

D Delta Disc £99.95 inc VAT 
 SEND TO: 

I enclose Cheque/PO tor £.__ .... .. . 
 FORMOSA COMPUTERS 
Nam& .. .. ..... .. ..... .. ..... .... .. .. .. -&SOFTWARE 

Address ....... -- ·... ....... ..... .... . 
 3 UNION STREET 

NEWTON ABBOT 
DEVON TQ12 2JX- ... .. .. . . . . ' ' • • • I I . ~ • • ~ • • ' , , •• ••• - ••• ~ ~ '' I 


CLOWNS 	 £7.95 
A hi1Jhly colourful Arcade games pack containing lliree manipula· 
live and reactive 11ames featuring clowns. All three games are 
presented in high resolution colour graphics. 

RED ALERT 	 £7.95 
An original machine coded Arcade game, presented in high 
resolution colour graphics using all nine colours simultaneously, 
featuring alien spaceships, energy bolts, homing torpedoes and 
meteor showers. Includes digitised speech. One joystick optional. 
Five skill levels. 

TIMEPORT1 	 £8.45 
The first in a series of five adult strategy advenlure games. Direct 
your robot and acquire lhe objecl that the Keeper will ask for and 
bring i1 back safely to the Time Port. 

Also available: 
Dragun Startrek 
Evietor 
Aliens + 

EB.45 
£7 .95 
t7 .95 

Smash 
Fru ill 
Triplet 

£&.95 
£5.95 
£5.95 

Sirius IV 
Wizard 
Galleons 

£5.95 
£5.95 
£4.95 

All prices inclusive, mall order, cheques.or postO!ll (lr(lers lo: 

WIZARD SOFTWARE 

DEPT DU, PO BOX 23 


DUNFERMLINE, FIFE KY11 5RW 

Also avallable from soltware retailers world·wide 


Send large SAE (7in x 5in) for full program catalogue 

Royalties paid for superior quality DRAGON software 
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390 "INlTIALISATION 
400 CLEAR 5001PCLEAR 8 
410 D Ut X<16 > , V ( 16> , BL <50> , 8 C 50> , N• C10l , S ( 4, 12) , ·A C 4, 12) , H ( 21 > , SC U ·O> t NAME• C10) 
420 DATA 165,96,190,76,190,116,21:5,!56,215,96,21l51 136,240,36,240,76,240,116,240,l 
56 
430 'DEFJN£ SKITTLE POSITIONS 
440 FOR R•l TD 4 
430 FOR N=1 TO R 
460 SK=<R-1>•4+N 
470 READ X (SK> tREAD Y CSIO 
480 NEXT N,R 
490 REM GET BALL,BLANK 
500 CIRCLE(165,l2>,10•1zPAINT<165,12>,1,1 
510 GETC1:55,2>-(1751 22>,81 G 
520 GET<0,0)-<20,20),BL,8 
:530 REl'I DEFINE STRINGS TO DRAW DIGITS 
:540 NS (0) •"R4D6L4U6SR6": N$ <1) ·="R2DbL2R3BR38U6" 
550 N• (2) • '"R4D3L4D3R4BR28U6 .. ; N$ (3) =II R4D3NL4D3L4BE6 II 

:560 NSC4>•"04R3NU2ND2RlBR2BU4"1NS(5>•"NR4D3R403L4BEb" 
!570 NS(6>-"D6R4UjL48R6BU3.,:NS(7>="R4D68R21JUb" 
!580 NS(8>•"R4D3NL4D3L4U68R6 11 1NS<9>="NR4D3R40JU6BR2" 
!59() GOTO 100 
bOO CLS1PRINT1INPUT"NO. OF PLAVERS<l-4>"1P 
610 JF P<l OR P>4 THEN 600 
620 'DRAW SCORECARD 
i&:SO Pl'IDPE4,l:hSCREEN1, hCOLOR0,5tPCLS5 
640 FOR I aO TO <P-1> 
630 Y•2+50•11DRAW"9M90,"+STR•<Y)+";R4D3L4U3D6•BE6JD6R4;BR2JU3NR4UJR4D61BR5SU3NH3 
E3UlR2•NR4D3NR4D3R4J BR21UbR4D3L4R1F3BR49U6"+NS< I+l > 
660 LINE<2,10+50•I>-C242,20+~•Il,P$ET,B 
670 FOR J•O TO 23 
680 LlNE<2+J•10,20+1•50) -(12+J•10,30+I•50>,PSET,81NEXT J 
690 FOR J•O TO 11 
700 LINEC2+J+20,30+l•:S0)-<22+J•20,40+1•50>,PSET,B:N£XT J 
710 FOR J•l TO 9 
720 X•20•J-l01 Vs12+1+~0• DRAW'.BJ'f"+STR$ ~X) +", 11 +STR•PO +" J XNS (J) I 11 1 NEXT J 
730 PRAW"Bl"llB:S,"+STRSCY)+"JXN•Cl);XNSCO>IBRB1XN$(l>JXNS<l>JBR8;XNS<1>;XN$(2)1"
740 NEXT I 
75Q FOR F•1 TQ lOiFOR PL•l TO P:SCPL.,F>•01A<PL,F)a01NEXT PL,F 
760 REl'I START BAME 
770 FOR F•l TO 12 
7~0 FOR PL=1 TO P 
790 IF F>lO AND A<PL,10J•O THEN 1100 
800 CLS1PR1NT9230, 11 PLAYER";PL.; 11 FRAl'IE";F 
810 FOR DL•l TO 10001NEXT 
820 REM DRAW SKITTLES 
830 PMODE3,11SCREENl,01PCLS3 
840 FOR R•1 TO 41FOR N•1 TO R 
850 st<•<R-1>•4+N1C1RCLE<X<SK>,~(SK>>,B,21PAINT<X<SK>,Y<SK>>,2,2 
860 HCSK):aO~NEXT N.,R 
870 GOSUB 1330 
BBO C< l>=S 
890 IF C<l>•10 THEN eosue 1eq()1GOTO 980 
900 IF F>lO AND A <PL, 10) •l THEN C<2>•101N• <10>•"BD3R4'0 1SOTO 9~0 
910 FOR DL•1 TO 8001NEXT 
920 GOSUB 1330 
930 CC2J•8-C<tJ 
940 JF S•lO THEN GOSUB 19701GOTO 9BO 
~Q PHOD~4,51SCREEN1,11COLORO,~ 
960 X•4+CF-1>+20iY•22+<PL.-1>•:50 
970 DRAW 11 8f'l"+STR• <Xl +••' .. +STRSCY> +". ••+N• cc (1)) +•1 BR4"+N• CCC2>)
980 REM CALCUL~TE SCOR~ 
990 IF F•2 THEN 1020 ELSE IF F•1 TH£N lo:Kl 
1000 IF ACPL,F-2>•1 THEN SCPL,F-2)•SCPL,.F-2>+CU> 1K•F-21BOSUB 2040aACPL,F-2>•0 
1010 IF A<PL,F-1>•3 THEN SCPL,F-1J•SCPL,F-2>+101A<PL,F-1>•2 
102() IF ACPL,f-1> •l THEfl4 s <P.L, F-l>•S <PL.F-1> +C<lh K•f'-11 eosue 20401A CPL,F-1) ...00 
1030 IF ACPL,F-1>•2 AND CC1>s10 THEN B<PL,F-1>•S<PL,F-1)+101ACPL,F-l>•11A(PL,F>• 
31BOTO 1090 
1040 IF ACPL, F-1> •2 THEN S CPL, F-1> •S <PL, F-1) +81 k•F-h BOSUB 20401 A <PL, F-l> •0 
1<>=50 JF F>lO THEN 10.0 
10b0 SCPL,F)•SCPL,F-t>+S COnUnuedon page41 

•' . 
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PROGRAMS 

1 

" 

~ ' avaUabl& from 
1 

,i#· CO~PP 
' Poplar House 

School Lat1e 
North Kelsey ;;;;---.-._. 
Lines. LN7 6.JW' ·~~ ~· 
Tel: 06527 566 -

• Every cassette comes complete with 
fu lly delailed booklet. 

• Price includes P&P. 
·Orders despatched by return . 
• Ch sfP 0 bl C S f. .- .. 
ol\1f' offer Superro• qualrly a t I OW PRICES 
We, pur r11ore on lht; msJoc ins read of me ourside 

* DRAGON HARDWARE/SOFTWARE * 
HARDWARE £ 

Or8AQ1132 172.00 
Star STX80 80 col printer-(excell11r1t qualify) 141.95 
Gr I OOA prin1er 80 ool 215.00 
StarDP515prlnter 136ool, 2K buffer 299 
Oragon disk drive+ controller+ DOS :l75.00 
eox 1ossoo disks 11.H 
Dragon 32 dust OOYef whh logo 4.95 
Joysticks - piiir 15.DD' 
Joysticks (salf-cantrl ng) - i>air 19.1'15 
N!Jw! Ouickshot joystick - each 12.95 
Thermal paptll' - I OOll roll for STX80 s.so 

DBl11x DX3 computer C&SSBlle rac;order 29.95 


SOFTWARE- LATEST RELEASES!!! 

1Q% off 3 or more 1apes 

Plirl!Onal Finanoe Manager 
Word Processor (Tape or disk) 
Tille King 
Cultlbert Goes Walkabout 
Culhbert Goes Digging 
Culhbert In The Jungle 
Frogger · 
Goll 
Shuttla 
Composer 
TlilelulXH' 
Talking Android Attacl< 
Crazy Painltlr 
Galaclk: Ambush 
Invaders Revenge 
88ckgammon 
lnlergalaetle FOtOe 
Keys of Wizard 
Siar Jammer 
Dragon Trek 
CPie&& (Cyt\is) 
This is a small sample ol our 1ola.I range. Send for free list of complete 
range, inciuding ORIC software, and range of printers. . · 
All our prices are inclusive of VAT and delivery to UK mainland. We 
reSCIMI the right lo amend pric11s wlthoul notloe. 

Send chequel POIACCESS No to 

JUNIPER COM'PUTING 
8 PEMBROKE GREEN, LEA. MALMESBURY, WILTS. SN18 9P8 

TelOIM22119 
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GRAVESEND 

HOME COMPUTERS 

Your home computer shop for ,DRAGONS, Disc drives, 
printers. software, courses, books, backup and service. 
Mail order also available. 
INSURANCE DATABASE. Customised databases for 
insurance agents and representatives. Basic program 
£19.95 .. Help with customisation to own requirements 
crossed on request. 
NEWBURY DATA 8510 matrix printer for top quality 
output from your DRAGON. Featuring: Bidirectional, 
125cps, _3Chr. sizes, lntemat Chrs, dot image graphics, 
true descenders, variable line space, bold, underline, 
doublewidth, proportional spacing, sprocket and friction, 
fwd and reverse line feed. Super cash with order value at 
£465.00 inclusive of VAT, Delivery and parallel lead. 

TEACH TYPE. A new touchtyping program from DICOsoft 
based on the 150 most frequently used English words. On 
screen prompting of finger position, speed and accuracy 
guide. No finger drills, type words from the start. £6.95. 
KOKOmaths and TEDDY. Two programs with stimu
lating and colourful graphics. TEDDY is a counting and 
mental arithmeUc game for youngsters. KOKO is a 
multilevel maths tester. Both programs can be 
amended to suit requirements. Instructions for this are 
included, £6.95. TICK TOCK. A leaming the time game 
for under 8s. Excellent graphics, only £5.95. 
Pay us a visit. If you need help - then just ask. Courses on 
MIC and BASIC. Service centre. 

Gravesend Home Comouters Ltd 
-39 The Terrace, Gravesendl>A12 2BA 

Telephone 0474-50677 

SPEECH SYNTHESIS MODULE = 
.for the Dragon 32 computer I 

I_ • Fully cased module plugs Into cartridge port === 

=- • Unlimited vocabulary, using allophone-type, = 
• decUcated speech chip . = 
I • Approximately 250 words predefined; accessed i 
;=· by entering word required j 
• • Complete control using five new BASIC a 
= commands = 
E e Speech can easily be incorporated into existing ~! BASIC programs i 
= • Up to 40 words spoken from one command; ! 
= speech can occur simultaneously with graphics = 
I • £37.95 inclusive !
§ Also available: SOUND EXTENSION MODULE for ;_· 
·=: use with the Dragon computer- provides facility to · !_ 

play chords and harmonies over tive octaves 
'=- easy to use via BASIC - built-in sound effects - =.! 

music and graphics can occur simultaneously 
: two i/O ports - user manual ~ ONLY £34.95 ! 
i inclusive _=I ACCESS/Cheque/PO to: · i_

: J.C.B.[MICROSVBTEMSJ
i 29 Southbourna Road. Bournemouth, BH& SAE ! 

5 

! Tel: (0202) 423973 !!! 
§ Write or phone for further details i. ~HlllllHllllllllllllllHlllHllllUHllHlllllllllllHHiHllHllllllllllllHlllllll'i' 

Juniper 
Juniper 
Microdeal 
Mlcrodeal 
Mlcrodeat 
Mlcrodeal 
Mlcrodeal 
Mlcrodeal 
Microdeal 
MicfOdeal 
t.4icrQdeitl 
Mic:Jodaal 
Micrl>deal 
Mk:r'odeal 
Mlcrodeal 
Mlcrodeal 
Mlcrodeal 
Microdeal 
~!Ider 
Salamander 
Oragon 

v:w 
17.25 
7.95 
7.95 
7.95 
7.95 
7.95 
7.95 
7.95 

14.95 
24.95 
7.95 
7.95 
7.95 
7.85 
7.85 
7.95 
7.95 
7.95 
7.95 

24.115 



1070 IF ACPL,F>>O Tl-EN 1090 
1oeo K•F1aosue 2040 
1090 FOR DL•1 TO 30001HEXT 
1100 NEXT PL, F 
1110 REM END OF 6A1'1E 
1120 CLS1 PRINTa4o, "FINAL. SCOR£81 •• 
1130 FOR 1•1 TOP 
1140 PRINT• PRINT 11 PLAVER.. , u H ••1 sn, lo> 
1150 IF 9(1,lO><SC<lO> THEN 1240 
1160 JNPUT..HIBH SCORE1 WHAT IS YOUR NME ,.INAl1E•Cl0) 
1170 &C<10>•8Cl,10> 
1180 FOR J•10 TO 2 STEP -1 
1190 IF SC<J> <•BCCJ-U THEN 1240 
1200 T•SC<J-l>iT••NAME•<J-1> 
l210 $C<J-l>•SC<J>1NAME•CJ-1>-NA11E•<J> 
1220 SC(J)•T1NAt1ES(J)•Te 
1230 NEXT J 
1240 NEXT I 
12~0 FDR DL.•1 TD 30001NEXT 
1260 CL81PRINTe10,"HIBH SCORESt 11 

1270 FOR 1•1 TO 10 
1280 PRINT NAl'E•<l>•TABt20>1SC(J) 
1290 NEXT I 
1300 PRINT1INPUT"ANOTHER BAHE <YIN>"•CIS 
1310 IF QS<> ..N" THEN 600 
1320 END 
1330 RE" MOVE BALL• WAIT FDR FIRE 
1340 8X•1218V•l61 l•O· 
l3~ SOUND 30,11SOUND 4~,1 
1360 PUTCBX-10,BV-lO>-<BX+lO,BY+lO>,B,PSET 
1370 IF PEEK C 6:5280 > • 126 OR PEEK< 6~280) •2:54 OR PEEK ·( 34!1 >•223 THEN 1430 
1380 PUT<BX-10,BY-10>-<BX+10,BY+10>,BL,PSET 
1390 IF Z•O TH~N 1410 
1400 A•JOVSTKCOJ1BV•BY-5*CJOYSTK<t>>31 AND BY<l80>+S•CJOYSTKCl><•:S1 AND BV>12)1G 
OTD 1360 
1410 IF PEEK<341>•223 THEN I • 1 ELSE IF PEEKC342>•223 THEN I • 2 
1420 8Y•BV-S*Cl•2 AND BY<l80>+:5•<1•1 AND BV>12>1BDTO l360 
1430 REM HOVE BALL ACROSS TO SKITTLES 
1440 PUTt8X-10.~Y-10)-(8X+10,BY+lO>,BL,PSET 
1490 FOR 1•1 TO :SS 
1460 BX•BX+4 
1470 PUTC8X-I0,8V-IO> - <BX+1Q,BV+10>,S,PSET 
1480 PUTCBX-10,BY-l0>-<8X+10,BY+10>,BL,PSET 
1490 NEXT I 
1~ RE~ CHECK FOR SKITTLES HIT 
1:510 B•l1S-O 
U520 FOR R•l TO 4 
1~30 FOR N•l TO R 
1540 6K•<R-1>•4+N 
1~ IF 8-0 OR HCSK)>O THEN 1600 
1560 D•8Y-V (St() 
1570 IF ABSCD))•lB THEN 1600 
I~ HCSK>•INTCCD+24)•3116> 
1:590 K-0 
1b00 ON H<StO+l GOTO 1730,, 1610, 1630, 1640, 1b50, 1b60, 1670, 16BO, 1700, 1720, 1730 
1610 HCSl<+4)•31IF HCSk+ll•O THEN H<SK+1)-S 
1620 BOTO 1730 
1630 H(SK+4>•31SOTD 1730 
1•40 HCSl<+4>•:S1H<SK+:5)•b1GOTD 1730 
16:50 HCSl<+4>•61HCSK+S>•t01BOTO 1730 
1"6Q HCBl<+4>•~1HCSk+~>•6190TO 1730 
1670 H(BK+~>•31BOTO 1730 
t•BO HCSk+S>•31IF HCSK-l>•O THEN HCSK-1)•9 
1690 GOTO 1730 
1700 IF H<SK+l)•O THEN HCSK+l>•B 
1710 BDTO 1730 
1720 IF HCSK-1>•0 THEN H<st<-1>•9 
1730 IF HC10l•9 AND HC9>-0 THEN Hl9)•9 ELSE IF HClS>-9 THEN HC14>•9 
1740 IF HC14>w9 THEN HCl3>~ 
17~ NEXT N 
.l 760 REflt COUNT • BALN< OUT SklTTL.ES HIT COnUnued on P998 43 
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• • 

_ Amazing 
3DGRAPHICS 

Fast 01oving

30 IDlages 


100% MACHINE CODE 

Written Specifically For 

DRAGON 32 
Enter point co-ordinates, then lines .Watch super 
fost smooth roto.tion. Full keyboard control to 
view from any angle_ Onl 

-- -- ---~~--~~ £7- 9-Sy 
~~ ~'"''" 


...-save ob1ect using CSAVEM from basic.Full documentation 
to use JD draw routines from your own basic 
programmes Send cheques /PO to 
.•fff11 OIM£-NSION SOFTWARE,92 Owler lane.Sheffield 

..........................................,
I- FOR ALOT OF FUN ON YOUR i 
I DRAGON JOIN OUR CLUB : 

Memll9~' prog1'8111 li•linga, eompetllions, 1peciBI offara, jokes, so!tw1re ttvlews •. 
: and 1nlppeta of na- and ccimmenl••- We 1111111 1 Viet Hlec:llon of g._., llG11catlon and businn1 &0ftware ... o¥er :. 

22D lltl.. currently in &tock!1 
: 	 THE STATCOM TOP 10 : 
e Ugr.4Sollel<J 	 SpaoeShutlleiMierodeal) • 
• CutJibert in the Jungle (Micr~~IJ SAS (Pe8/<SOMJ e 
e Craz~ Painter (Micl'O(l~~1- 1 °"eth Mf/\as of Cirus (Phoenix) e 
• Ninja Watrior (F>1ogf&11\tr1ers Guild) Frogg<>r 4MICl'Q(ieaJJ • 
e Pub Crawl (8&H) And Bii because _. . (S&H) • 

: Af90: CiiESS, DEMON, DASll, Iii F!l::S, FORTH •nd COMPOSER. I 
•: PRIN!J'ERS available now ... · •I 

MCP40 £149.95 including VATI i"tigh Resoluoon Graphics. 40- and BO-column printer, lo~' oolours. plain paper. : 

e MICROLITE 80 £258.75 including VAT • 
• 80 eps, 80-colu mn prin1. 9 x 7 dot malTix, pm addressab~ grapha . 1rue descenaers. •I condensed and double wid!h cherae1ers. neat 1e11er quality_ comparable to Epson : 
• range. 	 e 
: MONITORS The new ADELITY CM14 : 
e Colour £230 including VAT • 
e 1•2 Mt-iZ: RGB anel Composite video, clel.acnable anli -glere tinted glass froll1 •••.. SANYO, PHILIPS and MICROVITECH I• 

Phone for prices. 	 •• 	 •ee DISC DRIVES New CUMANA DrivesI plus DELTA Controller. •••. DRAGON DRIVES AND CONTROLLER, 40-track including •: 
• case, psu. manual and VAT £275. • 

: 	 ........ • ••••• • ••• ... • • I
••• i • I • • •• :• • •••• . • .... I•••••• •• • •• •
. .... . . . .... -·. .. 


: !3 i-. I""''"" I STATACOM LIMITED I 
• 	 - cuA 234 HIGH STREET, • = 	 SUTTON, SURREY SM1 1NX : 

I Telephone/Mail Orders welcome_ 01·661 2266 I .......................................... 
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Get more out of your Dragon 32 

INFO MANAGER 

Provides tape-based Dragon 32 users with a tool to 
develop practical applications. Combining a Data Mana
ger with a Calculator and Barchart generator, all capable 
of exchanging data, INFO MANAGER includes the 
follow':ing features ; 

* User defined file format.* Add, update , delete, record:;.* Powerful display functions.
* Sort on any field in ascending or descending sequence.* Formatted printed output sui·table for reporting, print

ing, mailing labels etc .* Transfer of data from the data file to the Calculator and 
to the Barchart generator.

* Uses include any card index system, mailing lists, home 
expenses., collection catalogue etc. 

Apan from the benefit of practical applications, INFO 
MANAGER will prove to be informative and interesting, 
especially to those users unfamiliar with information 
processing as distinct from games and technical programs. 

INFO MANAGER is supplied with full documentation. 
Priced at £9·.00, inclusive of postage , INFO MANA

GER is available from : 

J-SOFT 

9 Tiverton Avenue 

Northampton NN2 SLY 

SPEECH 

FROM YOUR 

DRAGON-32 


#COMPLETE CASED UNIT WITH 
#INTEGRAL SPEAKER 

#ALLOPHONE SPEECH CHIP GIVING 
#UNLIMITED VOCABULARY 

#SOPHISTICATED ACTIVE FILTER FOR 
#IMPROVED SPEECH QUALITY 

#SIMPLE TO PROGRAM USING 
#STANDARD BASIC WORDS 

#FOUR LEVELS OF INTONATION PRODUCING 
#MORE LIFE-LIKE SPEECH 

#COMPREHENSIVE EASY TO USE MANUAL 
#PLUGS INTO PRINTER PORT LEAVING 
#CARTRIDGE PORT FREE FOR DISKS ETC 
#ONLY £39.95 INCLUSIVE OR VAT AND PIP 
#CHEQUES OR POSTAL ORDERS PAYABLE TO: 

SOUTHGATE ELE·CTRONICS 
AND SEND OFF TO: 

SOUTHGATE ELECTRONICS 
SOUTHGATE, NEW ROAD, PAMBER GREEN 

Nr BASINGSTOKE, HANTS RG26 6AQ 



1770 FOR N-1 TO R 
17BO SK•<R-1>•4+N 
1790 IF.. H<SKD·O THEN S•S+lJlF PPOINT(X(SK>,Y<SK))•2 THENCI.RCLE<~<st<_> 1 V<SK))_ 1 t;l,3~ 
P.AI NT 0( CSI<) 1 Y<BK) ) 1 3, 31 6DUND255, 11 SDUN02':53, l 

1800 NEXT N 

1810 RE" MOVE BALL ACROSS TO t.EXT ROW OF SKITTLES 

1820 FOR I•l TO 5 

1830 SX•BX+4 

1840 PUT<BX-10,8Y-10>-<BX+10,BV+10),8,PSET 

IS~ PUT<BX-10,BV-10)-C8X+10,BV+10>,Bt.,PSET 

1860 NEXT .I 

1970 NEXT R 

1880 RETURN 

1890 REM STRIKE 

1900 FOR J•1 TO 4 

1910 PCLS<J>1SOUND200,11SOUND190,11SOUND1B0,11NEXT J 

1920 X•2+<F-1>*201V•20+(PL-l>•50

1930 ACPL,F>•2 

1940 P"90DE4,~1SCREENl,11CDL.ORO,S 

19SO LINE<X,Y)-(X+20,Y+lO>,PSET1LINECX+20,V)-()(,Y+10>,PSET 

1960 RETURN 

1970 RE" SPARE 

1980 FDR J•l TO 4 

1990 PCLSCJ>1SOUND1!50 1 31NEXT J 

2000 A(PL,F>•ltPl'10DE4 1 51SCREENl,11COLORO,~ 


2010 X•-4+ <F-1) •201 V•22+ <PL-1 >*SO' 

2020 DFCAW"'BM,.+ST~OO +","+STA• <Yl +" J ••+NS<C< l) )+"&E2Fl0° 

2030 RETURN 

2040 REH WRlTE SCORE 


-·~ Dl•INT C<S<PL.K>+0.01> /100) 
20•0 D2•1NTC~S<PL9 K>-Dl•100+0.l)/10> 
2070 D3•SCPL~K>-Dl*l00-D2•10 
2080 X•4+Ck-1>•20aY•32+(PL-1>•50
2090 DRAN.8" ..+STR•CX>+ 11 ,"'+STR•<Y>+"1 11 +Nt<Di)+N•co2>+N•CD3> 
2100 RETUNI 

THE TIGER l.Q. TEST £7.95 
Tei;! your own 1.0. (friends 100!1 or praeti<:e for job sel~bon lesls. Your 

verbal, numerical and 11isual abilities are tested to tile full in TWO 1ormal
...

;
• 1.0. tests timed over 30 minules. Totally In hi9h resolution. Final l.Q, score i 


and assessmenl plus correct answer sheel. i 

!= THE TIGER GRAND PRIX £7.95 =-
==== A mammoth edui;ation package. 'The Tiger Graoo Prix · ' einfor<:es learning -

in Maths, English and General Kno1Vledge for all ages (7·16 ·t· ) and abililies i 
wtiilst at play. Over 500 original queslions and ansfters. Fun Quiz and 

==. brain teaNr& lor adu.lls too. Supplied on a C12 cassette full of sollware. 
Joystici<s nol required. We are working on an additional module 11\at will 

===- alklw you lo use 'The Tigar Grand Prh(' <1$ a teaching aid ror any age,
abilily and subject. 

! ,; 
§: THE USER Fl1LE GENERATOR £5.95 ; 

For use with The Tiger Grand Prix. Compile your own sets of ques,ions 
: and llO$Wers lor use in the game, and rn11ke permanent copi&s on cassene §
i lor lulure UM. Wllh lhis module you can build a library ol the questions Iha! 
i you wanl your children to use. You control Ille ed uc11tion in a totally = 
: versatile learning game for all ages, subjecls and abililies. 

!_ ** WANTED** We want to market your quality educational games for 

: the Oregon and BBC machinei;. 


! ~ aWlilabl1t at •elecled brandies of Baors. 


= 
Dealer and exporl !HIQUiries welcome. 

= =·~ -- ••i TIGER SOFTWARE 
;:_ Dept DS, 63 Devonshire Street, Monkwearmouth 

Sunderland, Tyne & Wear. (0783) 484592 

~.1111111111111111111111111111•11111ltlllHI1111111111111111111111111111111111111111117. 

SOFTWARE LTD 

A NEW FAST ARCADE GAME 

GUARDIAN 

In this MC game you fly against the 
Landers, Mutants, Swarmers, Baiters, Pul
sars and Munchies in an effort to protect 
your planet and energy rods. 

REQUIRES JOYSTICK~ £8.00 inc VAT 

SPECIAL OFFER BUY GUAR· 

DIAN and get either WORMTUBE OR 

MISSION EMPIRE AT HALF PRICE £4.00 

ALL ORDERS DISPATCHED 1ST CLASS WITHIN 24 HOURS 
TRADE ENQUIRIES WELCOME 

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

An unusual space game. 

Three different alien forms to 

conquer. Dock with the mother 


ship to re!LJel. 

£6.95 


The new name In Dragon software 

ANNOUNCE THE RELEASE 


OF TWO SUPERB NEW GAMES 


- ~ 32 ~-

HYDRUS 

A first-class version of the very 

popular snake game. Fast.and 


addiCliVe. 

£4.95 


1BOTH PROGRAMS ARE WRITTEN ENTIRELY IN MACHINE 
CODE AND EMPLOY FULL COLOUR GRAPHICS AND SOUND 

43 LAMBERT ROAD, BANSTEAD 
SURREY SM7 2QU Tl'llde enquiries -1carne 

Boll1 products ere well 1>reHnlad 

THE F1ILING SYSTEM 
A PROFESSIONAL PROGRAMME WITH A 


BUILT-IN TEACHER 


I TELL YOU 
HOW I 
W10RK 

£20.00 
A record-kettping sys1em ol butsiness standard which uses the Dragon's 
a~dio track lo leach ~Ou how lo use it. President in A4 rl11g binder and 
11ocompanied by a comprehensive user manual and full program listing. 

THE FILING SYSTEM GIVES YOU: 
• Multiple search on any of 22 lields.* Four different types of sitarch.* Up lo 300 records in memory.* FMt sort on any of 22 lields.* Mathematical functions witl:iin and ihrougli records.* Prinl in label or column lormat wilh colllmn lotal.* I'll.ls Olher features normally found in clls1>-based p11c:kagas OOStiAO 

£200+. 

We even give yo1.1 a ·cuslormir hot-11"9 'in case you have difficulties. All this 
lor £201 But don't sel'ld us your money! Write to us and we'll send you a full 
information sheet. 

C.mlng shortly- Dta{lari disk HTS/on aml Eleatrrm van/on 

Progressive Software · 
Marsh Street, Walsall, West Midlands 

Telephone: Walsall 640593 
* DEALER ENQUIRIES Wc'LCOME * 

WEST DEVON 

ELECTRONICS 


STATIC~ ROAD, HORRABRIDGE 

YELVERTON, DEVON (0822) 853434 


DRAGON APPOINTED SERVICE AND REPAIR CENTRE 

DRAGON 32 £174.00 
Incl.. VAT 

DRAGON 64 £229.00 
Your cheap solution to a small bu1lnes1 syatem 


Ask for details 


--184K DRAGON DISC DRIVE 
Complete with three 51/• Inch Floppy Discs 

£274.00 

Incl. VAT 

Four·Colour Plotter-Printer for your Dragon. Uses 
plain roll paper £169.00 incl. VAT. Send for sample 

print-out. 

SEND FOR UST OF OTHER 

DRAGON ITEMS, SOFTWARE, ETC 


You can order and pay for .any of these and other 
items we sell at any Post Office. Send for details. 

FREE POSTAGE AND PACKING 

'1BACLi5 SDFTWRAE·U~·Um\TED. 
21U:..... ll 1.\· srntt T f\.-\1~1su1. l/kl/'1 ,\rRUH\' I 41\';,_·_-, 

I 

MATHS TUTOR. ~·- MUSIC TUTOR.
. . l'?~11'"'11-;;I;" i..EAANMUSIC 
A SIITOF l;l,-- ·\ - wrTH THIS~ . _
PROGRAMS FOR .. ~ · · ~1 'U.Slt COMl'IEttENSIVE 
TEACHINClLMATHS "'(' :.7 PACl(.AGETHAT
10 VOUNCl ~.... it{.~. USES HIGMIES. 
CHILDREN '-·"' ·- --~-" GRAPHICS ANDAU. 
(3-ID YEARS). I~': -;'~ <•-'1 THE DRAGONS 

112-. n"1illi ~~If~~~
Es.oo Ics.gs =~~· 

EDUCATION BUSIN•SS 
~:'~ "'c-iuli~:S o;o;;JN5ii.NoPAriE~r:' ~~~~-lii~ THAT C.•\N ee- REPLIClln:o.PA,fiTfO ai 

SYSJEMONTWO~ NCLUDINGSrOAED "T l\"1-!E TOOCH OF A t:1unoN CREDIT N011' ANAi.VS'S. STAl,[MElffS. 


METRICAi. .. ..... . . .... .... 1:5.CIG 
 Go\SHBOOK. AGED l;lf8T .\NMVSIS. IO..u 


~ CCN\IEA$1ClN PRDGllAM•OR·MrfPllG U"IT& 
 CUSTOl.IElt LIS11NG$. SUPPLIER REPOAI$. 
ll\nlOICE LISTINGS AND REMrTTMICE NMCE 

'O'~EVELGf_OCi'l~V.. ..... .... £5.!ID NOJICS WACCOIJNTS TOOETtER ~ 1iX> 

'\llUT>IE'fl MAP Sl'il"°'-5' 
 T'AANS...CTIJNS Clill BE HELD i:>-l FU. 
ATEAD<INGAIDiNHIGH·RES. GRAl'HICS"<AJ 

COllEPIS ! HE ·o·LEVR SYLLABUS 
 ~:re~~~~~i~r~i.. a1w11..-G .:Oiiiil\lu..i !:.,5,:,00 

11\l~lf,.\JM STOCK Sl.¥'PUEA OH......S. STOCl< 
S\JM\l•Rv •NDVALUo\TION ETC.l:r~~s~i;o:tO.. 1J~'™iW,1 ...tt111> 

PROGRAM uses HKll+RES GIW'111CS AND 
$0JliD TU TEN:;H CHILDREc• IQW 10TElL T>E ~~~~s ioc'iss R1i£s iiRiNTSPA~.oo 

SLIPS AND IYll,LHOLOOETAJLSON Tl~ I~ l:llttER ~M;IJSltFREl'Ol OR G[qw.N !10 ,CMP.LO.'fEES 

~.r1,~~.~i1Pu:A1i:s •t<Oi>ii1irts oen~~,!:g=~'f8EViiCPHV5iCSli~ 
0NUP10250~1LES 

THE USE OF MIGROME'l!!R5.VERNIER 
1DO'l;,HIGtH'E5.GRM'HIC5TOOEMON5T.....TE 

CUHllODOUVATM:OOUNH .. ....1:15-80
$C•LESliTC. 1\YQ PROORM4 S'r$TEM PRO\llOING ALL 

FACILITIES FOR CASHl!OOK ANDOUARfERI,Y 
Fl~JL[l'TIBUNll- . . ... . EUO 9\1ATR!:lU'R~S 
A PRQO!W,! OE$1GlllED TO>iElPCHILOREN 

~~~':iID'l°W.l2tsTH6MIN 5""1.E NOif.VAT .M:CC~ . . .. .... . . £15.00 
Hll<NON-\'ATADLE 8VSflE55ES .l'fl~Al.I 
SIMULl.fl'SOOUBLE ENTRY 600K·KEEPING 
"'IOV~ING FULL ACC:OUNT1l~G FACt.ffiES.UUlsH GAMES 

JOIN 'THI! IMlllON MD D£SfllOY 1H[ 1EV1L -! F9111HCE.. . . . .. .... ... ta.Oii 
.w;; SlllCLAlll llfOllEHE ~TEIM OONTR:)l VOUIU AMIL'.' ACCOl..l~T'SWITH THIS 
MICRO W.AKST. .. .... £1.!15 HOM!l /\CCOUJ>.:T Al\ICV PACKAGE 

TAXCAl.CUlAJOA . ...... ·-··· .. ~~'l&fE~FlND-WAl'EllOfllP!Nm F•LL IN YOUR U,)( FORMS WITH EASE ANDSAVETitll!~E-OFONIN.._THE ·CONflCEl\ICE llSll>IO THIS PROORA...t!W.FORCI!&_ · El.OU 

,..ANY-~ °"OOAAMS AVAILABLE. ,:,~~~~~<;Fvouiiwi'•
IEND S.A.~. FOROET°"S ACCOlJN'IWITHTHISPROGAN.11 

GENEROUS DEALER OISCOUNTS 
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Try Iha TV lest 

lolo ap Gwynn explains how to test a televis;on 's suitability for use with your Dragon 

IT IS OFTEN very useful to have available the high resolution black and white prove very useful in checking lhe correct 
a program which allows the display on the PMODE4. This card consists of a central adjustment of the col·our convergence of 
television screen of a set of patterns which circle (permitting both vertical and horizon- earlier colour sets. Jt is also a severe test 
will enable you to judge whether there is tal linearity checks to be made) various of whether a colour set will give an 
anything the matter with your set. This black and white rectangles (In order to Interference-free monochrome image. 
could be used when setting up a television note the purity of the signal) and fine bars Changing from one lest chart to the next , 
which has not been used on your compu· (to test the resolving power of the set). ls effected by holding the space bar down 
ter before, or, if you are so inclined, to · until the required pattern appears. 
service or adjust a set. An accompanying Dragon's good design The sound generating subroutine at line 
steady sound note is also useful in some This illustrates rather well how the Dra- 940 is used also lo check whether a key 
cases such as when adjusting the tuner to gon has been designed to operate within has been pressed so that the next chart in 
optimise both sound and picture. the performance limits of the domestic the sequence will appear. This subroutine 

In writing this program I have attempted television receiver which has a restricted is used in many places in the program. 
to provide as much useful information on ability to carry the higher resolution The program will ..hold" in 1line ·70 
the screen as possible. Three separate graphics images produced by computers. showing the title page and sounding a 
test screens are provided. II is.no use having a computer which has a steady note unless a key is pressed. 

The first, on the text scree11, is a colour higher number of pixels per line than a When the key is pressed for the first time 
bar chart on which the colours are identi· Dragon unless you are willing to go to the lines 80 to 440 will begin assembling the 

. fied by their name and number within the expense of buying a monitor as well. colour bar chart. Once the "text" screen 
Dragon colour set. The third test chart is pul on pages 5 lo 8 has been cleared in line 80 the chart is 

The second testcard is put on to pages 1 of the graphics memory and simply gener- built up by POKEing the text screen 
to 4 of lhe graphics memory, and is used in ates a " cross-hatch" pattern which can memory locations rather than using • 

10 PCLEAR 8 
20 ' TEST CHARTS c l.ep GWYNN 7183 
30 CLS 
40 PR1MT•~32+s,•TEST CHART$ WJTH SDUNJ>• 

1 '!5<0 PRJIOf1'810*32+5, "PRESS SPACE BAR TO CHAMGE• 
60 PRINT•14*32,"c I.ap GWYNN 7/83° 
70 GDSUB 940 
BO CLS 
90 FOR X•O TO 31 
100 POKE 1024•><,198:~E 1024+X•l15*321,198 
110 NEXT 
120 FOR Y•l TO l~ 

130 POKE 1024+(Y*32> 1 19S:POKE 1024+CY*321+31,198 
140 NEXT 
lSO X=-2 
160 FOR I•l TO 10 
170 X•X+3 
180 READ CO 
1'90 FOR C*O TO 2 
200 FOR Y•l T~ 14 
210 POKE 1024+CY•321+x+c,co 
220 NEXT v,c,t 
230 FOR X"'l TO 10 

240 READ L,cs,cro: 
250 FOR C•CS TO CE 
260 READ CH 
270 POKE 1024+CC*32l+L,CH 
280 "EXT C 
290 READ NO 
300 POKE 1024+ C14*:S21 +l., NO 
:no NEXT x 
320 GOSt.IB 940 
330 GOTO 450 
340 DATA 128,191,~,159,143,17:5,223 1 239 1 207,128 
350 DATA 2,4,9,3,15,12,1s,21,1e,49 
360 DATA 5,1,3,18,S,4,52 
370 DATA 8,1,6,15,181 1,14,7,S,56 

. 380 DATA 11,1 1 6 0 25 1 5,121 12,15 0 23,50 
390 flATA 14,1,s,:n,e21 69,69,7B 1 49 
400 DATA 17 1 1 1 4 0 2 1 12,21-, 5, :u. 
410 DATA 201 1,4,3,250 1,14,54 
420 DATA 23,J,7,13,1,7,5,14,20,1 1 55 
430 DATA 26 1 1 1 4,2,21,6,6,53 
440 DATA 29,6,8,2,1,18,48 
4SO PMOllE 4 1 l:SCREEN 1,l:PCLSO Continued 
460 FOA x•o TO 255 STEP e onpage47 

January 1984 Dragon User 45 



COLOUR GRAPHICS 

DUMP 


You can now copy all High Resolution graphics 
screens available from Basic on to paper with 
a: 
Tandy CGP 115 (Printer plotter) 
MCP-40 4 colour printer plotter 
Orie printer 
Sharp Printer plotter 
and the Colour Graphics Dump program. 

Available from Deltasoft at 

the special low price 

of only £4.95 each. 


(The program, not the printers) 

Please make cheques and POs out to 

Deltasoft and send away today to 


DELTASOFT 

40 Windsor Road 


Doncaster DN2 5BT 

Trade enquiries welcome at the above address 


or Tel. 0302 61016 

RACING FORECASTER 
NEW NA TIO~AL HUNT EDITION 

A tried and tested program. 
Simple to use - no records 10 update. 
Tap1;1 contains data for races at any of 42 National Hunt 
courses. 
High success rate. 
DRAGON 3i, SP,ECTRUM 48K, TANDY COCO 32K, 

On,Jy £5.50 fncluslve 
Only available from: 


RED ROM DATA 

72 LAMBERT ROAD, GRIMSBY DN32 ONR 


THE LOST 
TOWER OF TINTAGEL 

Thrown back through time and space 
you must find the way back to your 

own dimenslon. £.6.95 

ROBIN HOOD 
Rescue Maid. Marian from the Sheriff'~ 
castle but beware the twist in the tail. 

£5.95 

Adventures for the ORAGON 32 
SPE:CIAL NEW YEAR OfFER 
Both cassettes for just £11 .50 

Cheques and POs to: 

PORTENT ADVENTURES 
&Poltl8111111 Rtw. EdWlnstuwe, ND\tl NG21 9JB 
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M &J SOFTWARE 
"DRAGON ADVANCED PROGRAMMER'S PACKAGE" 

W. pl'll'\llcll 1he moll com.,,.henslve FORni imDlemenla. lion CJOI tne m.nc.i - Jua1 
~our 11P9C:lllcaliona with 11lose ol ather FOFnt1 packagn. You g«.: 
1. 	Tlla langu11g9 itliall whiell Clll ai:c-. Buie commands flom wllhin FORTH 

,PIOG,_ 1'l9ral<Q rwt.inln9 tha Dragon's graphlc;s GaJNIDilltin. 
2. "powlfful 1aol1 edl1atwhich can be used 11111 onlv few preparing progrem1 but lllOas 

• limited word proceeaor_ 
a "8808 -..mti1er. 
4. 	The fjg-F<:IRTH ln"41111tion MllflUll which oonll'Q Iha fO~Tli llOLR8 cod• .. 

gloaa~llln. 
5. A MmlU~ cionWnlng IOIS of llllMP'e progral!ll Including 1111 SOU1W c;oW klr !hi' 

8800 rMC--.bllr. 
lllll this ii n111 111! 
To~ th• paclllllg1 we sirOYid• • copy or tt.. "Dr.eon Comp1noon". Thill 
9JCClll!el1t publicaliOn contains a lull &fJ09 dls-mblt!'. If! eictanM Cqgon memory 
""""detmilll of how lO - un9"Dhic:ll models, how to -ue 1J10Dramt and lats 
mol'9. ONl.Y £15.Dll 

AN pricn inelCltr.. of p&p. C~ arrd ~ tHan t<l: 

M & J SOFTWARE 
34 Oraya Clou. SchOlar Green 

Stoke-on-Trent ST7 3LU. Tel: (0712) &17878 

PRINTER FOR YOUR 

DRAGON32 


Only £215 incl. delivery 
SEIKOSHA GP1 OOA - complete with cable and 
operating instructions 
Just pl'ug it in and off you go 
Features include: 
Graphics capability (Picture and Graph) 
Print positioning control 
Double width character output under software con
trol etc • .. 
Cheque with order to: 

M. W. SERVICES 
a Liskeard Close, Chls•ehurat, Ke,nt 

DON'T JUST PLAY GAMES.I 
EDUCATIONAL SOFTWARE £4.95 each 

Phy11c:, (0 LeveltCSE Revision). Mlllh• (CSE Revision) 

Blology {0 LevellCSE Revi$ion), Knowledge (Quiz g,199 years) 


Computer Sludl9' (0 Level/CSE Revlsloo) 

' SpelUng (Improver 9199 years), Tablff (Practice 7i 11 years) 


Mlth9lll1tlca {PfB!=lic:e e111 years). English (Praclice 8.111 years) 

Ansonlng (11 + Revision), Arithmetic (Practioe 7111 years) 


Spam (Quiz 9/99 years) 


PRO-FILE@ £9.95 
Thoe cassette based filing system 

Hundreds ot uS811 in lhe home. Easy-to-vriderstand 56-page manual. 

o.sign your own Ille layout 


"Your compU1ar is aeluall~ UM!ul" fPCW. July 83) 

"Pro-file does everything claimed, ancl doa' ii well" (Which ~~' "lov B3l 

Cheques/PO IO: 

MICRO-DE-BUG CONSULTANCY 
IO Sift JOHN'S ROAD, SELLY PARK, BIRMllGHAM 1129 7ER 


T•I: ot1-472 7.1D 


NEW GAMES FOR THE DRAGON 
SEA BATTLE for 2 players £4.95 Inc 
An abiwrblng board game w.ilh exciting sound and graptilcs . Sleer your 
aircraft carrier lhrough Y9Ur enemy's lleet. Bla$t tlis ships <lftd welch lhem 
sink, bul beware ol lhe mlnefieldsr 

NINETY-NINE for 1-4 prayers £4.95 Inc 
The ever-popular dice game, now available for tne Dragon. Use )IOI.tr skill 
to manipulate~ results al lhe dice. A compulsive game ror the individual 
or the whole family . This game can last all night, so a Save option Is 
Included. 

SPECIAL NEW YEAR OFFER!! 
BOTH GAMES FOR ONE.Y £7.95 inc 

OETISTIA 
H'IQhlM 
ludd9ndln Foot 
Hallfla 
HX28LB 



470 LINECX,Ol-IX+4,101 0 PSET,8F 
480 LINECX+4,0>-fX+8,101 0 PSET0 B 
490 LINECX 0 1811-CX+•,191J 1 PSET,BF 
500 LINEIX+4,l811-IX•8~1911 0 P8ET 1 B 
!510 NEXT 
!520 FOR Y•lO TD 180 STEP 9 
:l::SO LINECO,Yl-C10 1 Y+!5J,P6ET,BF 
S40 LINEC24!5,Yl-C25l5,Y+5J,PSET 1 BF 
:nso LINE co, Y+:ll - c10. Y+91 ,PSET. B 
!560 LINEl245,Y+51-C~~S,Y+9J 0 PSET,B 
570 NEXT 
!580 <:IRCLEl127,96J,BO 
!590 CIRCLEC1270 961,79 
600 LINECl27,BOl-t127 ,1 121,PSET 
610 LINEti11,96)-C143 1 961iPSET 
620 FOR Y•20 TO 40 STEP 2 
630 LINEC1!5,Yl-130,Y+21 0 PSET,B 
640 NEXT 
6~0 FOR Y•40 TO 60 STEP 4 
660 LINE11!5 0 Yl-C301 Y+41 0 PSET,B 
670 NEXT 
680 LINEt215,151-C2::S0,961 1 PSET,8 
690 LINEl215 0 961-C2:J0,1701 0 PSET,BF 
700 FDR X•1!5 TO :SO STEP 2 
710 LINECX 1 96J-1)( 1 170l,PSET 

-4 PAINT @ command. Using PAINT @ 
will not give the desired effect because it 
also changes the screen in all parts of a 
horizontal line following its execution. 

The letters and numbers which appear 
on the colour bars are controlled by the 
information contained in the DATA state~ 
rrumts in lines 340 to 440. You will notice 
that there are also inverse versions of 
numbers as well as fellers available pro
vided you POKE the correct value into a 
text memory location! 

Lines 450 to 750 set up the chart with 
the circle on it. The circle is drawn twice, 

720 NEXT 
730 LX9'11EC80 1 1201-1127,130> 1 PBET 1 BF 
740 LJNEC127 1 1201-41,4,130>,PSET 1 8 
7!50 GOSUB 940 
760 PMOllE 4,S:SCREEN 1,l:PCLS 
770 FOR X-0 TO 2!5!5 STEP 16 
780 LllNEIX.O>-IX,1911 1 P8ET 
790 NEXT 
BOO FOR Y-0 TD 191 STEP 16 
810 LINE(01 YJ-425!5 , Yl,PSET 
820 NEXT 
830 GOSUB 940 
840 SCREEN 0 1 l 
950 FDR l•O TO 10DD~NEXT 
860 BOSUB 940 
870 PMODE 4,l:SCREEH 1,l 
880 FOR l•O TO 1000:NEXT 
WO 80SU8 940 
900 PltODE 4 1 !5:SCREEN 1,1 
910 FOR X-0 TO lOOO:NEXT 
920 GOSUB 940 
930 aut o s•o 
940 SOUND 89,~0:&19mlM<EY9:IF ..... THEN 940 
950 RETUIU4 

giving it the thickness of two lines. This 
makes it must easier to see. The limitatron 
here again is set by the television receiv
er's restricted " bandwidth". 

Good resolution test 
The rectangle generated in lines 620 to 

640 is a good test of the resolution of a 
television set. II shou ld lbe a series of black 
and white lines, but in most of the sets I 
have tried it appears grey. This should be 
shown to anyone considering whether the 
higher resolution of an Electron is an. 
advantage! 

Lines 760 to 820 draw the cross-hatch 
pattern in steps of 16 pixels wide. When 
the cross-hatch has been generated then, 
on pressing a key, when subroutine line 
940 is running in its loop, the screen will 
return to display the colour bar in the text 
screen memory, 

The loop generated between lines 840 
and 930 then ensures that the sequence of 
three test charts. with sound, will continue 
to appear every time a key is held down on 
the keyboard, a key being pressed every 
time It is required to move on to the next 
one. • 

S.P. ELECTRONICS 

DRAGOf\:132 .... ...... .. ..... .. ........... ............... .. .. .. ...... £175.00 

DISK DRIVE (Single and Dual) wi th controller 

from ....... ... ........ ............... .. ... .. ............ ... .............. £275.00 

JOYSTICKS .... ....... .................. ...... ... ...... .. ...... ...... £14.95 

TELEWRITER WORD PROCESSOR ... ..... ... .... . E49.95 

STAR O. P. 510 Dot Matrix Printer ....... .. .............. £330.00 

CPSO Dot Matr1ix Printer .. .... .. ... ..... .. .... .. ....... ...... .. E330.00 

PRINTER CABLE(Centronics) ......... ............ ...... . £12.90 


Large selection ot new Dragon D11ta. Salamander. Microdeal soltware 
· including: Space Shuttle . Composer. Frogger. etc_ 

SAE for free /isr 
All prices include VA r. carriage e>rtra 

S.P. 	ELECTRONICS, 48 Limby Road, HucknaU, NoHs 
(Nottingham 6403n) HH5&&M• 

. ·m;11
Official Dragon Servicer 

COTSWOLD COMP 1UTERS 
THE DRAGON SPECIALISTS 

D.RAG,ON 32..............:............................... £169.50 
Price includes eight free quality games and free software club 
membership ( 1 0~'" discount off software) 

DRAGOiN 64.............................................. £219.50 
Price includes free offers as above 

DRAGON SINGLE DISK DRIVE............... £267.50 
Super Dust Covers for above..................... £3.50 

Cotswold Computers 
6 Middle Row, Chipping Norton 


Oxfordshire 

Tel: 0608 41232 or 737472 (evenings) 

Dragon Data appointed service anr:J repair dealer 

FOR TH~ DRAGON 32~. .. .;I J 
· ACE HIGH 	 ~~ .." · . 
Machine gun warfare . - · 


in the sky ~ 

Your maCl1.ne - · The Spi!fire. eighl = 

Rlachine guns. 16 one~ond Dursts. · 

Your 1arget - •law moving i'leinkel . . · · 

bombers E>SCOrteO' by l()r1uidab..., Mes

sefsthmitl ligh1e.-.. 

Your 1aok - rake t<ie bombers apart . Engage IJie MesseN1chm1rrs 0111)' ii r.hey gel in 


1•oo r wa~. 


A n igh S(;Ofe gl"'lS you ii &econd' ru n and a crack a1 ACE qualirical ian,- 25 •a•~ers . 


The elen ptlQI suN•~es. A<:Cu•<1le a•m soores high . 

UP' to han minutes \•iatent a.ct:ion. 


Features hi-res grap'.hics. coc:kp..1 viE!!w. rear mirror, 30 action . realis1ic sound·~ . irew.ar.d 

sy•lem an~ OeM••e~ scoreoard . 

A ciualily game using all 32K. 


Nol av3ilabl" ir> or le libraries n r ciuO $~Sl,;ms. 


Fast se!'llice £6.95 

TUDOR WILLIAMS 


15 Summerhill Road, Bilston, W. Midlands WV14 BAD 


)I ~~~.~:~~~~-~rrw~~~ 

* Software tor hire from 11 manufacturers
* Over 90 titles to choose from, and growing
* TWO YEARS membership for only £8.00 
* Same-day serv,ice 

Send for details of FREE three months 
trial membership enclosing_ SAE to: 

MONSTER SOFTWARE CLUB 

32 Lennox Drive 


Lupset Park, Wakefield, WF2 8LU 
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OPERATION ~,~~ 
.- I

GREMLIN .• : ...: '~ · 
A very d!ff.rent game that 

combln" th• Intrigue of 

adventure with the real t me, 

machine code speed of arcade 

action. The player must 

cont rol not one, b EIGHT 

dlff•rent troopers. each with 

their own charact9f' status, In 

the HGrch for the weapons 

thot wfll destroy THE GREMLINS. 


-'. DRAG<:>N
TREK ...~ 
Dragon rek 11 o new 

lmplementotlon of a 

c•asll~ game, t akfng 

full advantage of the 

Dragons hl·re1 

graphics and sound 

capabllltt... Your 

1tarshlp'1 lmpr ..1lv• 

armament 11 

comprised of high 

energy Photon 

Torped°" and 

Phafff'I, Both long 

and short range 

scanners (in full 

graphics/ 'enable you 

to track the KUngons 

and your onboard 

computer will give 

you extra tactical 

focilltle1. Al 

command•r you will 

av• ta UM strategy 

and cunning to outwit 
'. t e •nemy. 

f.t 	fHE RING 
~ . OF DARKNESS 
~ BRITAIN'S No. 1 .::.,=~"'::....::~~a 

ADVENTURE GAME 
FOR THE DRAGON 32 
IS NOW AVAILAllE FOR 

;: THE '8K SPECTRUM AND ORIC 
it• 
'~· 	 THE RING OF DARKNESS 11 a iomplete 

role playing adventure In hl·ret 
graphics, featuring a detailed land 
filled with towns, 3D dungeon•. fore1t1 
a nd MDI, and populated by kln91, 

rlnce1191, evil ran9•rs and other 

1tran9e creatures, All versions are 

ldentlcol With respect to the 

adventure. The Orie version 11 

recorded In fast mod• only. Many 

hours of mystery and suspense 

await you in your qu91t to find 

Th• Ring Of Dartc:n..1. 


ORDER wnH CONFIDENCE: 

All t ltl.. In stock are 

dlapokhed by return of post. 


SEND SAE FOR.OUR FREE 
CATALOGUE. 

s.IKted tltl.. a ... 0 110 

available from good softwore 

outl-'5 and from Boots. 


Complet• tfils ord•r form r;ind pod It to: WINTERSOFT, 
0.,,t. o u • 30 Uplands Parit Rd ., Enfi.ld, MJddx.. EN2 7PT. 

DllAGQN 3, 
The Ring Of Dorlness .. . . , , .. . , .. , • , . . • .. , , ••• .• , , , , , . . £9.95 
Drogon Trek . . , •. . .. . . , • •.. . ..•. , . . . . • . . . , •. . . . •. , . , . £6.95 
Pepper's Gome PocL . .... , . .. .. ... , .. . ... .. ,. . .. ... . .. £6,95 
M l•fl O..signer. , . , . . .. . . , , . , . . . . , • , .. . . . • • , , .. . . . •. , , U .95 

OlllC·1 '8K 
The Ring Of Dorkn...s , .. .. ..... . ..... , . , . .. .. . . .. . . • . . tt.95 
Operation G<..mlin . . , , .• . • .• , . , . . . ... . , . •. . .. ..• , , . . . U .95 

SPKtWUM• • 
The '11ng Of Oorkne$$ ..... . . , . ..... . . . , , ..... . .. , . , . . . , £9.95 

lend!>""Mycheque/ POfor£ ..... . .. .. . .. . ... , ... , , • , ... . . , , , . . . . 


NA.Ml ... .. 

ADDRESS . . . . , . , • .. .. , .• . ... . • • ...... . , . . .. • • , . , • . .. . . , . 


WINTERSOFT, 30, Uplands Park Road, 
Enfield, Middlesex EN2 7PT. . 

DEALER ENQUIRIES WELCOME 01-367 5720 

I 
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: HH'- ( 11 > """ OF T HE F'UZZLE IS REMOl/E ALL OF ,~ t\l~~:~,'} 
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E\•I" 

J.::5• ) J IU L'b .' """ t-~ L.L VOUf~ MCJ l/ES LJF, TO THIS P LACE" : Il'H>( 2 7 i ""'' 


'"· , CJVE!J ) "::tN.t i'.'.29 >·-= " 4 l>URHlf:i Tl-HS REVIE]'J MODE ' t1 ' " : IN$ (30 )o=i" WILL HETIJRN CONTROL E :'.,;:-··, .. 
:,; .-;· i . > ·~ ·"'~:: • ~ 

"ir(;.,' :: /·)Cl·:. ro : j M.f.: ( ::; 1 i "",, ~: :[ ·fBCJAHD t?1ND Mi~f\f UAL OPERA r I 01\1. " ..,,, ., •y'" 

~;;~;1r 14<) Hl :tH ::5'.:;~ )=-• " H-trn t1EANS THAT AMY F:ECOf;:DED"~lN:t n::i:)""'' 'SOL. IT ' . DATA CAN Bt: UPDATE 
·r·;F, n " : 1Mf C:34)= 11 F FWl-1 i'1 J.J{ f' 'U.ltCE UF"rn THE REC.": IN!l.'135>•• 11 F1 0SI'T'Im.1. HHS MAl<ES IT PO 
,.~ )3 ·· "~]1"1$\:56/:o•" .. - ~H [<l.. E TO E"DIT MO'·)ES r:c F' U·\CE8":IN:tc~;8 ) c" ~* :lHHHHHHHHH~··1t*****11· -lf*•*** 

~-;~~;~\ . . I T' S": lN$ (4 U ,=" COORDif\IATES PRESSING ' ENTER 
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What's your best source 
of information on · 
color computing? 

... 
Now you can improve your color computing skills•.. 

.amJ it's etiY to do. HOT CoCo giVE$ you more practical 
information on the Dragon• than any other publica
tion. Nearly 150 pages a montht 

Every mue is packed with exciting ~ thinw; for 
you to do. We won't waste your time with filler stories. 
You'll get imtructive columns: 

•11mer's Areade-enjoy old-fashioned ~ 
ityle games on yo'4t oomputer 

•The Basic Beat-learn everything you need 
to program in Basic 

•The F.ducated Guest--disoover how to use 
your computer as a teaching tool 

•Doctor ASCU-get amwm to your 
technicWI questions 

•Graphimlly Speaking-create eye-catching 
desigm that add appeal to your prograrm 

You also get a do2.eil easy-to-understand articles every 
month. Games...utilities.••programming teclmiquai... 
tutorials • . . graphia: ... education...hardware projects. 
They'll help you expand what you can do. And complete 
program ~show you bow to use what you learn. 

That's not all. Hor CoCo saves you money too: 
•Candid.tt'Views help you make every 
purchase a sound investment. 

•Informative ack let you oompariso~shop 
from home. 

•New-prodru:t announcements tell you what's 

available 'befewe it reaches the stores. 


With all ~ at your fingertips.. your subscription 

could pay for itself with one wise purelwe. 


And HOT CoCo is risk-free. If you don't like your 

first mue, just write ..cancel .. across the invoice and 

return it to us. You won't owe a thing. 


Subscribe to HOT CoCo today. Twelve big i&SUeS are 
only $44.97 (US funm drawn on a US bank). Simply fill 
out the ooupon below and return it right now to: HOT 
CoCo Subscription Dept., PO Box 975,.Farmingdale, 
NY 11737, USA. 

' 
· --~- - · · - --.·-

\, 
\ 

-------------~~-~~~~-·~~~':.:~--

I 
! YES! Help me improve my computing skills. Send me 
I 12 mues of HOT CoCo for $44.97 (US). I understand 

that with payment enclosed or credit card order I will 
I receive a FREE i&u!, making a total of 13 is.9ues for 
I $44.97 (US). 

I 
'1 Cet a 13th issf'6 FBEE when you er~ payment or 

cliarge ft on your Masteroard, Vim, or AmeriaJn &pres!. 

0 CHECK/MO 0 MC D VISA D AE 
I CAIU>I EXP.DATE,____ 

I SIGNATUBE'--------------

1 NAME-----~------------
~ ADDRF.SS._______________~ 

I 
I1 ----~------------------POSTCOD COUNTRY______ 

I BOT eoc.. 80 Pine Streit.~ NH «H58. l.JSA 
73DIDU 

50 Dragon User January 1984 
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~ 

,. 

, '):';, ,!,. • • "'."-,:-.:~-:.,~; ·1;;.: <\~.:: ~~:.. , ........ ;~.-i":' •'t• ~ .~·;-.:-~-~~~·.,.;;~·~-;~-:., . :' · · · =~~:~;.;:, . ::~'.:L'-• :•....,.;.;.:..:- ,·'. · ..,.... ,.:.' ~....~~·"'. · • · 

.. ::; ,: . "= I i'-1.f ( 4 2 ) •• " /.\FTER EACH CINE ., THEN P!~~t:SS t't i'-J": lNt ( 4 ;::,) ='' r.~m~mJ f<EY FDR I} 1 f"·~ECT !OM' T' ,: :.'r HEM": l 1-1$ i •14 : "''I• , EM rEE' • EACH OF'Ef~~·\T rm~ Ct:•ill m;: II; rn::i; (il:.5 ! ~;II CHPil'"llGED ffr' T\' P l NG ANO TH 
. ,I. E f;: l( E y II 

· ·' t 60 HH- <4 61 "'' " uE:r:: cmE · EhffEF;: · , Df.~ T YP nH.:; .. c · ··: H-J:t• {i:~9 >==•• 
' Hl$ ~ 5•)~=i" M ··-··· -····· Mi~t·RJAI... 

.,, ~;: ·· ···· ·-··· f::ESTART Ot'~lff:: " 

,\;] p l'; FC11~:1 =1 ro 70 : F·Fnt-rr H-U: n> 
' 1so FnRD,,= 1 ro 12 ? 0:NEn· n, r 
J8~5 F'$••IW(E Y f 
1•:ji(1 Pl;;; Itfh:!.288 •" Hr-WE YOU AM Y 

~10DE": fi'J :t:'.~':,U•='' 5 

. SOL IT ' RECOfWf..D " ." DA f f-°1 YOU 
':;. 2 (H) L ·~;,,,. 11\llG:'.: Y·J;= IF U f' :::" "THEN 200 

'.? lU lF L:f< :• 11 Y 1
' fHEH '...'95 

'.? 20 LL.S:PF; ItJT@3 4,"l•IH1CH MOL>t:. DO YOU f;:(:'. C'l..IIHE -~ ·" 1 :Pi;: HH<iJ9E'), 11 

IIFf<flM" ' RECORDED PDS IT I (Ji'J": Pl~: 1rn : PR J: t•J"i'" '..~ r~E·\! 1 EN i'\L.L 
1 r I Ot-! i.\lll ONAT IC ALL Y" 

>. T~c) 
1.;! It •I 

•f' :.c4 0 
Z :j () 

~ :.:::~60 
:,:~ '270 

·· '.;;:BO 
'i· 290 

•,: ~c.' 'i'~'i< 3!XJ 
~:. . :~ :l (1 

~ ,.;· 

·i. 620 
. ,, :: b30 
t :;· 640 

·.·.::.{..~ ,·.:.:·.' .6 "5C• 
' :; 6 6 00 

:: ;: 6 "70 
, < 680 
;, 690 

'·.< 700 

PF:ItH:f'l=i:IIH" ~~ HE.VH~ ~oJ i:'iL.I_ MOVES UF'TO l~EC. 11 
, ' ' POSI"f Iot~ 

II ·-· E~EL. 1 :- ) •I wl 11 ~ t1A t-JU~\i .. fJVER I l1E: I ! 

p~~'.H.li' '.!!4 :ll:1.""~It~PUT"" ENlEr~ /.\ NLWWEf;.: 11 ··-3>";r-;: :1':\Ut.,," Y" 
ff P <. > .LMlff·O OF·: F: ><J (]I~ R :. l THEM F'fUl'fT@•1 7 4,'"':GOTO 240 

c ... ........ ... u :1NCEL i'IOVE" : ~ 

!3Al_lE F'O~~ITIOl'-1":: If\l·.f< 5 '.2 J ::: 

~JI SH TD 8E.E ( Y/ N i? " 

1 Sl{-\HT H-l Mi·'l>ltJl.\L f·IODE • 
MCiVI::'. -:) ur· T(J REC" ' It P(JSIJ 

1. H .ITERIMG MO'·.IE:S YCILI 

r i-:· R >1 rHEt~r ALI t =!! JI Y:: •· : GAf> :f.=: 1
• AiJ f(J .. ;, IF R >.2 

F'RINl:f'fUMl:f!·RnJ1'' iMSEfH CASSE:l"T E: , FRF.:: 
1 F I hlf<E 'r":f < >" " rHE::f.I L80 
Pi'"• .l l'Jf<E 'i:t : GCH'.>UB 145(l 
IF i"HJf:=" "1HEt\t p.~u11r.:iM~:.? ."F"LFAm:. vUH T " 
DIM E:iA( :? ,:n ,m.. c9,9},BU X !9, 9 ) 

rHEN, GAJ=)t:-.: 11 
" 

s~;~ ·rHE"," SPACE BAF: l•JHEl' I HEAPY'' 

' 1[)t=~AWH se : t~l -t t 1 ) = .. Br> f E: :L F~2D4t~F< 1L~::BU •1 " ; 1'·1-t <2 J;:::; 1
·' BI> 1r.:.1 R:.:!F 1 G:~t_ 1~~4E'.ILJ4BL4 1 ' : r~ -• ~ <~. t :::: 11 1:-n;· i E 

l r~2n2NL. l o;::L2H1 E'lJ'3 •I: M·t ~ 4) == '' u:::i::: .~. l.L:'.IJ4f)L :::l.•U4" ~ ~ 

. :, 3 :.::0 1·J:t (~I) """ BR4L2 Ci 2 R :SF 1D1 L.4B!.J4 .. : f'Lt ( 6) ~· t.Jt l "',) ·•·" f1D4U 1 i::<U :5" : t~ $ (7 i = " BD 1 E HnD HJ3BL.1f.clj4" : 

.· ~ T•;.,, "C 2 1'\ :2ND6R2HP•1f.:'./F 1 D4G l l_ :-~HlU4E 1 '' 
-: ,~ ~:r.:30 Pf'.IDDF 1 , 1 ~ f=:-c l..~i ,!: ctJL..01~ 2 , 2 
~ ~ 3. 4 0 

' ' •l OO 
!>:· C ["[... ·... ~; i ..:l :. :: 

.. i'r- 4Fi 
-· J (' ~· 1 ..»n 

",: i!;'. ;~ '.~'., .' , 
f :,:,...' ;._·~..~ -···,·.-_.ll ~- :_ ::,' 

, _ 

f \ -l·8()
t:,490 

C 1RCL. E ( 9 7 , J. 01) , 6, '1·: Pf'.ld l'I T ( 97 , J, (i 1 ) , 4, ·~: C3E T ( 94 , 9 1.J.) -·- ( l 06 , 1U6 l , .BA 

PCL.S J.; F;E:;t1 E.MO OEF. fff-iLL. 

1-\Rt i 1 ! ,., ••t.'-IL'1H901L.9 I.! 1 ~:~7·L10D5 t-.HJL~~H1Ul J.CiHict l·HU7GlD5HHJ:~ C1 1 Dl" 

AH:.t ;. ~=~ >'"' .. BD 1n1 G :1.u::::H1. D!.sn ·1u 1HJ DG?G 1u1:LH1o1 ::;u5t_ l ( •l J1R9u 1L9U l.R9" 

f.\Rf. \ 3 _; "'' " BU:".JBL..7L l G1R5F lL5!31 F '/F' 1L 98 :lRl.1 F 1L 13r.:5 D10Hl. u ~:.i'f( 1D9H1 l.19" 

Al~·t> ( 4 ;. """ B,D 1 OBL.7 1._ l H l f;:. :~\E i L ·.:..HI f~ /El t._9 H1i:::11E1 L_:1. JF~'.3l..l 1 O f~1. l) i~i f;;; J. U9F~ .t [)'7'" 

FDP r ·~·vrcl 7 : L.. l NE \ 6. , i'.2 ·1- 22·1!- r) - ( 1 74.12+2::<~ ~' r) 'F'!3E1 : l.. HAE (frf··24• T' C:~ ) 

'·lF" f l ~ :-:. ~·, 

F DF:>; ~:: t)f[J L~Xi STEP :L;~ (> :F: OHT' """O .ITI 12(; ~)'f'EP 120 

F[Jr-·n -~ J T(i ~,.~·~: F Dl~l' =;- 1 fO ~'. 

i-:· ~ ~;: ~: ~· ~ r-; .>'. : F" 't ~-::2:.:,:: • D t ',' 


r:.. t.~ I ~-IT (1::·X .. F:·y ) ., ~~ • :::·: NE :i. l r , J). ·( , x 
F'l.J r o: t 1 , l ?6 ) -·· ~ .;;: ~~(l , 1 ·:_,; c) .' , Bl... 
SCP:l::£t.f l • (; : l F '41 H '-< : " ·.- ., THl'.'..l"'I fR_h (i 
u~ r·'1U t :::: ,, ,· " I ~ IE 1-..~ UO~lUf1 15 J1) : DU T!l ;;-jf0 
FORT""01 IJ 6: H.11~ Ei= OTO ~! 

l.lX ...6 ::..? +'.24itEl: E:Y""16+-'.2.2~T 
~:'. :'JOO 11;;· 1"==3 (:1NO B=l THEN F'UrrnX,B'l' ) ··-rnX +·12.BY+l2 l ,BL:t·JEl<.T B.T 
j\ 510 PUT <BX,BY)-CBX +12,BY+12 1.BA 
l~ 520 1FT=2 ORT~3 0Rf~4 THEN GOSUB 540 

' 5 30 NEXT B,T:GOTO 570.... 
. 540 FORG~oro 1:BX=14+24*G:PUTCBX,DY) -C BX + 12.BY+l2) ,BA:NEXT G 

, " ' 550 Fm"::G,,,C•TO 1: BX== l 3 4+24*f:l: PUT rnx 'BY) .... ([C)(-f·1:0:::,BY+l 2) 'BA: MEXT 
r ••• ::. 56Ct RE. T'URt·J 

·.' '.i. 570 DRf.,l•J"BM12,0": P'tlF:l"'iTO 7 
~ ..' 580 DRAl•J N :f: CT>+" BR 1 2 ": ME.X f T 
'.: ; 5 i:;io Df':AW" BM 184, HI" : FORT== 1 TO 7 
'';': 61!0 DRAL>I N:f: CT> +"BIH 1": MEXT T(·r 6io COLOR 4 .4: LINE <206' 1~~ ) - · ( 246' 64) 'F'SET' B: Llt·lE (206 . 114) 

11[• 
4

1 t1 '"•' l ·' 8 L ·t ."J' ,;,. .·:· 1'.. ., JI Q -Jf" 

GET<206.tl4>-C246,166).BOX 
1_$• I NtcEY$: IF L$*'"" t.\MO AU$< >" Y'.2 "THEN 6:30 
IF AU.t="Y.2 "THEN L$""CHR:J: <13 } 

IF l_·.tm "M" OR f.:::f:::i:" M" THEN ?Kl '*'"" "": GOTO ~, : :::;o 
IF L :t:= •Is 1' THEN SOutJD 1 70 ' 1: GIJSUB 1 '.26(; 
IF T'r'""'O At•1DAl..lt"""'v'2" "THEN M=O 
IF l .$= "R" TH~N HH:.o: H=('> : GOTO 45(• 
IF Lt.,. "C" Al'JD f'.\U:t <. >"Y2 " l HEN; I=O : Gfft[) 7:_:;0 

' . ( 6 + :.;:' 4 .,.T' 1 bb I , f' 

IF ALJ:.t::: .> " Y~~ " ANO ASC:\L.$>=1 3 AN() L >O THEN SOLlt·JD 1 70;1:I=l +· l:f1~I ) ""L. :t1=2Ci :IF I > 

<246. 166) 'F'SET' ,B: Dh:AW"B 

.. ·., 

. :·'j 

., l : 1 HIEN BOO ELSE GOTO 630 
",· ~,::':;;·-··'¥.;:•''-'~'· ~~~~~~~~~~~~~~~~~~~~~~~ 

http:L.4B!.J4
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IF ALI$ <"> "Y.2" fHEN L=VAL<L:f): IF L >7 OR l_{ 1 'fHENSOUND 1,:=i:L""O :GO'T'O 
IFAU:.S:;o>"Y2" lHEM HH=HH+l: TY,,,,TY+l: L •=M'J (HH>: L$==CHR·t" <13) =l"1 (T y ) •L 
PlH ( 2(P8 ~ 14 +t1) ·-- (236 • 40 H·1> • flL 
IF' J...:fm:"C" AND M:mO AND Al.J$( > "Y~~" 1'HEN GOSUB950: I=O: GOTIJ 630 
IF L$"""C" AND AUf.<'.) "Y2"THEN l"l=O:GOTO 730 
DRAW "C2EIM218, l 6516" : t F M""'20 THEN DRAl•J "S8BM218, 42S16 '' 
DRAW t-J:t ( U : IF AU:$< >"Y2" 1"HENGOTO t:. :2.t;CI EL SE M==20
SOUND 170,1:IF lY > l THEN BOQ 

k$•IN~EY•:GOTO 650 

L:t:-="E" =YT""'2: BX=-10+24*M Cl>: BYc--t;i+'.22 *M (2) 

THEN SOUND 1,5:I.,.O:L$,.."C" :GOTO 

PUT <BX .BY> .. .. <BX+12~BY+· 12l , BL: GOSU[c 870 
PUT<BX,BY i -<BX+l.2,SY+12> ,BA: IF AU$<:> "Y2" THEN L:t:--INl<EY'f 
IF 0 =2 THEN GOTD 1040 
IF 00=2 lHEN HH:i:HH-3:AlJ$== "":OO=O:L$="C":K.f:'"""" 
IF L$="C" THEN 730 ELSE 920 
IF L:t="" THEN F ORT=1T(J 15:NEXi' T:RE:TURN 
IF ASC<L$i=13 AND 0=1 TH~N 0•2:SOUND 170,l:RETURN 
MO..,ASC (L$}: IF AU$= f'Y2" AND YT""2 THEN HH=HH+l: MO=MV <HH> 
IF M0=8 THEN N0=1:0=1 ELSE IF MD~9 THEN N0=2:0•1 
IF M02 94 1HEN N0=3:0~1 
IF MO=l•) THEN N0==4: 0•1 
IF <J:a::(I THEN RETURN 
IF y T=O THEM 98(~ 

PUT ( 2 06, l 14 ) -- <2 4e;i, 166) , BOX 
IF L.:t= " C" 'I HEM 0""•) : RETLJRt.f 
DRAW" 58E!M2 4 2, J. :~~6" +ARt (NO> 
YT:.::(>: IF AU:t< >""1 2 "THEN HE TURM 
~~'~"' l t-i1,;e=:Y :t;: I F K$ =• "" ?~MD GAP$;;;"" THEl'l RE TUF<t·I El- SE l F GAP$ = " AU rn ,, rHEt·J 1(nO 
ff k:.f="M" ANIJ (3{.\f'.t ·"" '"' -rHEN [J0o:2 :RE.ll.JRN 
IF "\SC ( K:t ) < > 1.3 I HEN f~E. T'lJRM 
SUUMD 1 70 . l 
r y ...o: .ff ALJ;f.{; JI '( 2 " THE:N Hl-l""HH·I" 1 : MV (HH) -=1'1 ( 1) : HH~HH ·• · 1: MV ( HH ) ; t·I C2) ; MH~Ht·l ·+ · 1 : MV ( H 

NO GOTO 11 40 ,11 00, 1060.1180 

IF PP 01NT <BX: ·t6. Ec\"--18) ( >4 THEN SOUND 1,5: L:f= " C": GOTO l ~':i 8(• 


IF F'POHH<BX•·6 ,BY-·40> <> 1 THEN SOUND 1,5:Uf"="C": GOTO 1580 

F'Ul rnX,BY )-( flX+12,B\'' +1~) ,rn .. 

PUT CBX,B V- 44 >-< BX•12.DY-32) ! BA:PLJT(BX,BY-~2 > - <BX+12, BY- 1 0) .Bl;GOTO 1220 
:C F F'POINT (BX+30,9Y+6H:> 4 THEN SOUND l.5:L:t,,,,"C "=GOTO l.580 
IF F'P0It-nrnx+~52.B'f+· 6) :;'.) 1 THE'.M SOUND 1,S:l .J:"'"~":GOTO 1580 
PUTCB X ~BYl-<BXt 1 ~,at+ 1 2) , LJL 
PUT<BX+48,BV >-C BX+60~B Y+12>,BA:PUT C BX+24 ,BY>-CBX+36,BY+12 l .BL:GOTO 1220 
IF F'POIN"I' CB X- 18,BY·•6>-0 4 THEN SOUND 1,5:L$.., "C":GCHO 15 8 0 
IF PF'Oll~HBX·-42,B'i' H1 H: ; 1 THEN SOUND 1,5:L$,,. " C'':G(JT0 158U 
PUTCBX~BY> - <BX+l2.BY+12> 7 BL 
PUT<BX - 48.BY> -(BX- 36,BY+12>,BA:PUTCBX-24,BY>-<BX-12,BY+l 2 >,BL:60TO 122 0 
IF PF'Oil'H(B X+6 , B'f+28) <>4 THEN SOUND 1,~:L$"""C":GOTO 1580 
lF PP()IMf'rnX+6,BY+50H.) 1 THEN SOUND 1,5:L:f."""C":GOTO 1580 
PUl CBX,BY>-CBX+12 7 BY+l 2 >,BL 
F'U r (BX'. BY +44) -·- rn x +12. DY+:.=i6) ~Bi:\: PUT (B X ' BY+22 } ·- mx+ 1 :;~ . BY+ 3 4) •BL 
t-.ILJ:::NLJ+ 1 : I< X ==-6 +B*NU: Li=" C" 
IF f.llJ=3 1. THEN rORG=il'O 4: F'ORT=1TO 7 :F'F'z ··20-1t<T >4)=SOUl'-IO 13(•+ 10*T+F'F' .1:F'F'-"'O:N 

EXT 1,G:IF AU$="" AND H< 2 4 THEN PRUIT" WHAT A l>IIZ l<ID! !. YOU SHOULD"," T{~!CE ·nus 
UP FOR A L . IVHJG ~ ~":F'fHtH:PRltH" DO YOU WANT TO RECORD <YIN>":GOTO 12'7i) 

PUT<KX,178l - ( KX+l2,190) ,BA 
IF HH/ 3=H THEN AU$="" 
GOTO 730 
SCRE.EN •), 0 : CLS: PR I NT" ARE YOU SURE '? <Yi t-1>" 
S$'.,.INl<EY$:_IF S$=""1HEN 1270 
IF S:t<> "Y" THEN SCREEN J,O:RETURN ELSE CLS 
FORT=OTO 6:FORG=CI TO 6 
cx~10+24*G:cv~22•22•r 

CH (G, T> "" () 
IF PPOINT<CX~CY>•1 OR PPOINT<CX.CY>=2 THEN CH<G,T)=! 
NEXT G,T 

13.3(P CLS: PRINT: F'RIN f'" SAVING NotoJ READY TO COMMENCE."," ALL. ESSENTIAL DAH1 CONSTR 
UCTED":PRINl 

PR 1 MT" .PRESS BCHH 

' ~: 

...... 
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For further 

information about 

Cumana disk drives Name 

fonhe Dragon 
... .. ... .. ........... ..........

 . 

Microcomputer. .......................
... . . 

please complete and Address ... ····· -.. . ······ .... ·--· .... .. . 

return this coupon. 
······ .. ................

.. . 

Interests: ....... .. ................ ........ .. ................ 

~~;_· ·~~----::···· ····· ··· ··· · · ·· · ·· ··· ···· --······ 
............ ... ..... .. ............... 

Home Use 

Education c=i 
Dearer c::J 
Business c=J 
Nole: Jldeaiet: p i 

........ . 

_. sass ar.tach11irs fOlmto ·· · · ··· · ·· ··· - ····· · ·- -- -

>OIH fdrt~JhBBdJng 
· · · · • • • • -.....

 , . .. 

. DU1/84' 

1'!"

. .-_..._._-.. .-----...,_,.,-..,...,.,_..,-- , _
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he rapidly expanding Dragoni ur-

iqr‘-\.1. fir
mi‘

T_T rs‘ '5 *'F‘{W

‘q\.¢¢iiV
,--I""'r

Micro market now has atop
quality addition, with Cumana

announcing the launch of their new
disk drives to the eageriy awaiting
audience of Dragon Micro users.

Cumana disk drives are
designed and manufactured to the
highest standards. They have an
independent power supply, 12
months warranty, and are fully
assembled and tested before
packaging. As part of the package
Disk Drive A is supplied with the
“DELTA” Disk Interface. They are
now available — at unbeatable value
for money prices — from well known
High Street outlets.

Look out for the distinctive
Cumana packaging in your High
Street today!

/ Ihebesfnume in memory
Cumana Limited, Pines Trading Estate.
Broad Street. Guildford, Surrev, GU3 3BH.
Telephone: Guildfo-rd (0483) 503121 TE|B}(18593-BU



OPEN "O" ,£-1, "SOL IT" 

FORT=OTD 6:FORG=OTD 6 

PRINr £·-1,CH<G,T>:NEXT G, l' 

PRINT £-1,NU :PRINT £-l ~ HH 


FORT=lTO HH:PRINT £- 1,MV<T> 

tlEX T: CLOSE £>~· :t ~ K$= I NKEY$ 

CLS:PRINT:F'RitH " TO RETURN TO THE GAME PRESS R" 

S$=INKEY$: IF S·.$=" "lHEN 143 0 
IF S:t::"R" THEN SCREEN 1,0:RETURN ELSE CLS:END 

OPEN II I II, £--1. "SOL I T " 

FDRT=OTO 6:FORG~OTO 6 

IHPUT£-1,CH<G,T>:NEXT G,T 

INPUT£-1 1 NU:INPUT£- 1,HH 

FORT= 1TO HH: H.IPUT £- 1 , MV <T > 

H=HH/ 3 

NEXT: IF AU$=" v:z 1

' THEN HH=O 

CLOSE£-l:GOTO 300 


~·FORT=OTO 6:FORG=OTO 6 5 

1540 IF CH<G,T>=t THEN NEXT G,T ELSE RXc14+24*G:RY=16+22•T:PUT < RX,RV)-CRX+12,RY+ ~ 
121 ,BA;NEXT G,T 
1550 	FOR"f"=lTO NU: L X...:-6+8~-T 

1560 	PUT<LX,178) - lLX+12,1901,BA 
NEXT T:RETURM 
HH1::HH-3:GOTO 730 

·waves ~ r"'•_:"LS 

1~1 ~L5 : P~" I ,NT" ~~ '.~ \!'E :3' ' F" 1~!Ni r' ~s:o:.~~ 1• 


M WI U.. F"ROC•l_!CE S: IN£. !1t-;C. r,:o S !HE ..~FNES " 


2g P-R WT '<.' 

3G rnP!)T '")C' Y>Ql l HRt<T A s HlE ' . ~.} (;~ · "l cr.:is: rnE ( c ) f:!=r-JE." ; :;>!t 

4Q F:;: ] ~JT ~ 

5€ o ! t lf'·UT '"ffO~J NflH"t CYC'U::f : OQ '(•j :_! l,J:>jfJl " , fJ ' ~•,,, l·lt< 3"60 ,·2:;5 > 

;!".•;1 f'·~:! f1'f H' S:J=" S:" i HEN F'R'NT ·•:;.t:; YC•V ~IRNT THE: l~A'-IE T(• 3E A MlNltns l~ftVE (~:TART ~ 


HEAL• I w.; 	 C•OW-1 )- ..,,,, N " INPUT 1J$ t,f\.· 
·70 CLS ,PRINTl?22 € , "f.'F.:f!SS FtN"i i<E'l' ~HD.J !'.";H J:!:Hi::t'' • l"OF.: R-= t 101000 , NE>;T 

ei:i f"t'IQC>E -1 , ; :;;{ FcEEN 1, Q ~; 

:;>@ UllE ( L 2::•~q , lG'.O') , PSET . LWEd , :'.'•••D- < Z'5~ .. 9f. :•, :P:3ET ' " OR A=64 TO 255 STEP 64 •LINE {; 


<A .. ~3.J- \ ~ . - ~ ;i ) . P5C:T : ME~<T A ~ 
H)!;'.1 A=:";:. 1415/180 -~ 
l 10 F{)P. l"'l TD 255 :\ 
12 £l IF S$:0"S "THEN l ~!l ELSE E<:.UW.m• C=c:osqn*S-E: ..-!!~- - G ! :t rt: !~·~ 
1 .J{~ B ~ l :fl,J"*A: CcS I !-K 8 ) .f :!~ '~-+:;• t~. 
1 4~ IF !) :f"''.H" Tf' :::•4 15'3 Ev :;e P£ EH ~ .. c.. 1 }•GOH ! 1o;;e 
15E1 F'SE:T <'. 1, 1:>:;--r~ .· ! ;. 
5i;:.(' •!E::>.'f 1 "' 
! r t;! i F !'<f~EY $="" TH!::N !?(~ F:!.:;;E: GOTO 181::! . :;' 
180 U.S'SCRE'Etl 0 .-(9' Pl':IHT " D\Q Yl)LI ~JAHT TO 111 >~ THE t-!E;:-<T ~JAVEUITH THE'. Lf'IST ONE QP. CL ;~ 
EPR Tl-IE ~:CREEN ~ ~! l ii OR r.:LS ?" • ItWL'T t !:f • lF •·lf= " r1I X" THEt~ GOTO Hl ELSE RI.It~ .\' 

\~
;.. 



c1.._::: , PF.: nn" ~::=C:RED·J F'F.:HlT" ·PR :n·n" "'"= ~:::: :::::::::::::-::::=:::::::=" 

PF:!~-ff:~F:'.I!-F"T;n2: PP,:r]GFRM r..ULL COPV R HI-~'.ES '.3Cr;;:r:::EN ONTO .PAPER" :P~: nn 
?~:INT 1 'i..1HEPE DO ?OU t·~ANT THE F'ICTURE PF.:IHTED ON THE PAPER? 

lt.?ft rf'liddTi::· ri·:?ht'' 

40 ... f'RIHT ·PRH1T~384 .. "L/Vi/R"; 'IHF'UTZ:t 


I F=°2f"" "L 1'!1--11::r--1z:-::: ! El::;E ! f:°2"t"" " ~~" THf::•,Zc:: 112ELSE !F2$=="R 'iTHEl~ z,,,,224EL:3EGCITO 40 

c:r1 F'F.'.HH 

?f.1 PRINT~4J.9 ,. "PREF'RRE r.:";,~~~JTER THEN PRE::::;: RNY KEY" 

:38 ff HWEV:t.~" "THE~~8f1 


90 PMODE4,l•SCREEN 1,0 

188 PRINT#-21CHR$ClB)! 


PRINTl-2,CHR$(10); 
FOP 	 R~=t TO 7 

~- H?$( 12:::: ) .• 
I !90 NEXT X:PRINTl-2,C~RSC26); ·NEXTA =GOTO 120 

200 	PRINTl-2,CHR$( ! 29); : RETURN:REM 0008001 
PF.'. I ~·JT'lt--2 .. SHF::r.( i :;:o :: ·' ;~ETURr~: REM 000~010 
r::·r.:· ! fJTff:-2" CHR$( 1 ;~:2 >; :PETUP'·! : r.::r::~" !?•?>~!010~:;1 

PRINT#-2,CHRt(!36); =RETURN:REM 0001000 
P~INTt-2,C~Rt(144); :RETURN:REM 0010000 
Pr::~ nnft-2, CH~:t( 1. iS0::. .: : Rt.TU>-:f-!: REM [1:.0'i:11;)(<0 
PRINT•-2,CHRt<i92); =RETURN:REM ~~~0890 
PR!NT~-2, c~R$(30 > SCREEN0,1 CLS:PRINT~260,"DO YOU W8NT ANOTHER COPY?" •!NPUT 

'//t--!": '·:'~!:ff \l:t:::-:"\'"THE}! 10 ELSE IF V:f.::::"W' THEN Em) ELSE 270 

http:F'F.'.HH
http:HI-~'.ES


PftMIH'S ASTONISHINO NEW TOOUC:lr FOii lME OltA"°N 12 PlllfOllMS ntf POUOWIN~ l.MAJINO fUNC110NS:

• FULL screen,edltoroll°"'l ng copying, conca1en
otln17 o1 l lne• ere. Fully linked to the DRAGON 'S 
line edlt0<. 

• Elghl PR'OGR'AMMA!W.E KEYS - al I ea$lly 
occessecJ or cheeked. 

• 25 lull colo...r IOw-rewlutlon grophlos screen• 
ovo!lable wllh commands ior lnstanlly wri ting to 
any ol tl'lem or &wopp lnglmovln17 . MAKES 
COLOUR ANIMATION AJ M.-.Cl-ttNE CODE SPEED 
a llmple 1ask. 

• Full range OI ERROR HANDLING commands with 
•ev<>rc;il REWME options. 

e OVER SIX'tY l'fEW WORD$ fully lll'ked ro your 
DRAGON BASIC - yoor new comm<inds 

t>e<:ome buil1-ln a• soon as you plug In me 
TOOLICIT cor1rldge. 

• VARIABLE GOTOIGOSUB command., allowing 
rou11""''10 be col lecJ by nome. Eg GOStJB TITlE 
or GOTO Fl~ISH. 

• Supe•b TRACE command which L,Jses top right or 
screen only, lhu• leO'Vlng 1ircphl~$rle•• lnlact. 

• SEARCH and IUPLACE commor>ds ror &Osier 
prOgram modltlca11on . 

• Comes complete wllh COMPREHENSIVE 41)+ 
page Mll.N\IAL. 

Ava~lat>le in c.-.RTRI OGE or DELTA enhoncemer>t 
f01mat .i 29.9!Mnc. 

e DRAGON Fig FORTH ON DISK FOR DELTA e EJCecules up to 10 times faster than BASIC • Language extendoble by 
user defined words •Words <::on even :be delined using ltie FORTH assembler for maximum speed • BASIC ond 
DELTA commands still ovolloble from FORTH • Source cOde stored ond can be complied from d isk • FORTH can 
be saved to disk, Inc lud ing any new defini1ions ONLY W .9s 1nelud'lng MANUAL + Fig FORTH glo,.arv + Model. inc. VAT 

SCR18E FOR THE DRAGON 3Z HIPIHNT FOR THE DRAQON 32 
• FULL UPPER and LOWER C~ dlf8Ct Prom the keyboord. 

ENCODER 09 FOR THI DRAGON 32 
ENCODER 09 - Is a lull symbolic oisemt>ler using 
s1ondard mr.emonlcs and pseYdO op-codes, So1.irce 
cOde can be lncorpo1ated Into BASIC programs. 
Tlie monl1or l>8CllOn cOr'lk:Jtns commaridS to a 'llOw 
memQIY dJspl()y, modlfiootton and execution. 
Memory t>lock move. breakpoint hand ling, lu ll 

HIPRll'fl - &creen dumper. 
• An enlaroeel 42 x 24 lcreen dlsplQy which o lvei 

o supert> R€ADAILE tex1. 
• · Full t.xl dl&play on hl·res scrffn, 
• Automallc uncJel11ne ar1d re"""e lmaoe. 
• Up to 255 user-tlellned 1irophle>. 
• Precision ohorcrcter p~lllon comrnanel g iving 

supe1Jsub1crlpts. • 
• Black on while texl dJsploy op1ion. 
• A r>ew F'tln1@ commend exlendlng to t OOH thu• 

a lmost doubling screen areo. 

d lsossembly and a tull .clllor 01<1 only o tew Of 11s 
mo ny leatures. Ttie most powerlul auemt>lerr
d l•c;memblededltor a•ollable tor 1he DRAGON J2. 
Avollable <>S eHher an Integral DElTA lltmen1 or In 
cartridge. 
Cc;utndge £29.95. Di&k - see abo•e. 

REmlER PllEMIEll MICROS\"STEMS 
D Crovcon Rood. Meriey, London SE20 7YX 
Teleol'!One CH-6697131or778170b 
Dealer anc;I e•pofl orders welcomed. 

MICR9SVBTEMS 

- wl It dump Iha enllre CDlllen11 of yo...r DRAGON 32 
ftlgMe. .creen loo hJ(jlt> r.soluflon prlnler. Con be 
used !Qr design, d 11ploy etc. Avoilable ct 
present tor EPSON printers only, Olher modules to 
tallow st\orlly. 
Tape £7. 9~ . OELTA d i$k £9. ~. 

POSTAGE and PACKING 
Tapes t -2 95p, ~+ £1.25, 
Car1rldge1 £2.50 
Drives or Disk poctoge1£4.50 
ML PRICES INClOOE VAT. 
Send SAE kll fu ll catol09ue. 
Al.LOW 2e DAYS FOR DELIVE!ff. 

..,x.~ ... 
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DUST COVERS JO,YSTICKS
* DRAGON 32 & 64 * DRAGON 
"Wld&·to·m~sur& 1n Qual~y nalural vinyl 
with cut·ou1s ror terminaJs and l1tads. JOYSTICKS 
Just send £2.95 fna stamp required) to: 

FULLY PROPORTIONAL
ALLEN ENTERPRISES WITH FIRE BUTTONFreepost, Luton LU2 8BR 

Only £14.95 incl. 
+ £1 p&p

INTERNATIONAL DRAGON OWN

ERS CLUB. E~bli$1l worllfflide con
 PERITRONtB.cl. Regular lists, news and ollers. 

send name, address. plus your special 
 21 WOODHOUSE ROAD 

interest$, problems, Elle:. Or'lly l'.5.00 
 LONDON N12 9EN1 
anyv,tiere. Send cheque/draft to Bayon 
lid, 11 Winc:h!ield · Way, Rickmans· 
worth. Hells W03 4DL. SENSATIONAL OFFER!!! Femsolt 

presan1s llva dynamic gam&a on quall·COMPUTER COVERUP. AUtac:tive 
ty <:aSsette: Pucmann. !nvader. Synthdust cover for Dragon. £2.95. irx:luding 
esise', SpacMluet. Colony. plus docU·postage; Printer ale covers . price on 
mernalion. "Unbelievable speed, ecorequest Computacover, 26-28 High 
nomically priced''. 1:3.SO. Cheq1.11,11POSlrellt, Sutton Coldfield, West Mid
to: T. Harriso11, 19 Fernwood, Maplands. 
p1ebridge, SK6 5BL. 

"COLOUR FANTASY" DRAGON 32 USER GROUP mq1.1ires 
people le join FREE OF CHARGE. 
Pi'lons John on Slough 35268.

(for Dragon 32) 
A fantasy ex1ravaganza ,D1 CDnlinu11usly 
rhangint designs allll nlCr"ginQ talaurs . wiln .LEMONADE STALL. Family enter1airi·sound allCJ illUSit. A mu5t r~r a'1ists. aes1g
nnrs , ~r fu r ood~ and mind rel2l<ation . A ment, Ora9on version ol Cal ilo~niM 
t2·v~rt men~ of intricate. h!lllno1ic or simple original, £2.50. I. Butcher. 20 Haa1on 

lltlsigns . oser r.oritrol red. Close, Carlelon, Blackpool FY6 7TY. 
£6.50 Tel : Blackpool 882448. 

WtNCOLTD LEARNING TABLES can be runl with 
l.ll~nKHDU&lt "Spaoetatf'. send 1::3 to Mr. K. R.

.521i·~8 Watlord Wey, Mill tiUI 

LDr>don NW7 4FIS 
 Smith. 10 Garrard Place. lxwOtlh. Bury 

Sl. Edmunds, Suffolk IP31 2EP. 

COMPUTER PROGRAMS copied COMPUTER BANK. Keep In Iha black 
(cassette based only). Prinled inlay wllh personal linanc:e on lhe Dragon 
cards supplied it required. Minimum 32. features, load, save, variations en 
order 10 cassettes. Tel: M. G. Copies· display. etc. Menu driven, £4.95. R. 
(MIG Recordings) Burntwood 75373 Scoble, 17 Newcomb Close. Andover, 
(24-hour answering se:rvice). Hanis SPIO 2HT. Tel: Andover 64542. 

I•r-----------------1
Here's my classified ad. •
I (1Please write your copy in capital letters I
I on the lines beloW.) I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

III I make thi$ ............ words, at20pperword so I owe you£............ I 

I Name............................................................................................ I 

I Address ............................................ ..., . t • ~···.............................. ~....... I 

I I••n••u•+•tUh•••••••• •••••••••n••n••UU•••••+tof l+i+iil• •••••nHHH••••••••••.o.•u t1+•+•+n••••u• 

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

I I
Telephone ...........................w................................ ....................... 


I I 
Please cut out and -send this form to: Classified Depar1ment, Dra- II gon User, Hobhouse Court. 19 Whitcomb Street,.Lonr:fQn WC2 
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1WENTY DRAGON 32 PROGRAMS. 
Includes useful utilities: Monitor. dis· 
assemble, pie ch;iirt and geograptiy 
program, "Mole" catalogues, tapes 
and shows In Basic:, data, or nl>'c (slart 
and enlry addresses) and games, lor 
only £4.95. Dragon 32 listings: Send 
yol.lr ea&&enes and 50p chequelPOl 
cash to J. Blatch, Two Mile Qak llnn, 
Totrles Road, Newton Ahbol, Sooth 
Devon. 

FOR SALE; New Sell(osha Printet, 
only £175. J. Blackwell, 50 Lyonsdown 
Road. New BamBt, Herts. 

DRAGON 32. Belvue C8911e Adven· 
Me, £8. Find the lreasures without 
gelling c11ughl In Ille traps. But firgl tf}' 
fo find lhe way.into the castle. Very 
good SOI.Ind effects. Wi II take days or 
weeks to solve. If you get stuck, out 
customer service department will help 
you win. Seftd POlc:heques to: K. ~o
duc:ts, 10 Plermonl Road, London 
SE220LN. 

COMPUTER 
CORRESPONDENCE 

COURSES 

14. oomplete cours11 in BASIC orogram
ming which Is "8signad specilically for 
1"e DRAGON' micro-oomputfl<. II 1n
c lud a.s wor~ processing, Ii i &· 
management, stock-Qlf'ltrol, games. and 
ed~at1ona1 applrcations. Su~able for the 
ctJC111)181e beginner, nobbyisl. 1eac:rier. 
alld businsss person . 

Coatof Coursa 
ESUG(lncn 

Price per MQdule: tU5 (incl) 

~or lwl do11il$ wn·re ~IICkiSJilll s·ilf to. 

COMPUTER CORRESPDN0£HCE 
COURSES 

jOept. O.U.) Churi;~way, Wesl Ilsley 
Nr NmwbU'l BERKS RG1fi OAH 

Tel: (Oll:tZBJ 336 

FOR TttE 011.i\GC.ll'I 31 
<;l'E.Cl/\I. 

- }J\fJV }g oFFER _ 
~~ 

, 

_ \j r• f"l ·~ £6.95 , ~i'J!J .>~} ~-' ".i' j - '.\JL W ( )n~I R.ill C ; cU1ll
( ".tn y<,l, .;,1,1n: 1\.'t.' lhL• m11\.·1t•l'vu"-•"•''-'-1 

With '.ID r,1,-lc .a~iri1., ,, "d _~h , . h..Ji ttin"''n ji;~''"\.t'' 

Cl lnJl.'Hl' .i l 1<• EO..a, 2.-iHtGHSf, 
STK"TfUllD. LONDON U Ul.S 

AMATEUR RADIO SOFTWARE 
RTIY TIIANSCElllE. SpM ~n.. type 
ahead, any Beud rate etc. 
llOllSE TRMISC£l\I!. Decodes and 
senCIS morse IO 150 WPM. 
MORSE TUTOR. Any apeed. any spac· 
ing. Inducts& a send pr•ctic;e 1acility. 
AMTOR SYSTEM. Available ~aon. 

Send large SAE for full details 
and software:hamware pnce list 

GROSVENOR SCM=TWARE (DI 
22 GIOIV.nor ROid, StilfOrd 

£, BuMa• BNl25 285 
Tel: (Q3231 '93371 

CENTRONICS LEADS 1or the Dra
gon. 1. Sm k>ng to lit all standatd 
Centronlcs Interlace pri nters,, 
£13.50 inclusive VAT. postage. 
Quickdespatcll. Cheques payable 
to: High Tech Developmerits. 27 
Ouanlock Read. Weslon-Super 
Ma~. Avon BS23 4DD. 

Sell«lhMMI 
CASSETTE LABELS 

l"RINTED by computa. 
4p eacro  min. chg. C:i!  f3.Sll par 100 

Blar:lk an,white (18:Jcl only). CWO. 
Pl•11G111m1 Lim, 21 W\'l:tll!~' L-. 

W•llllll,.INll,. 
Nl1• w;eo..1111, lllcb HP1 DIJllP. 

DRAGON 32 TAPE: 'Happy Wizard', 
two tested educational games:: Mlllhs, 
spelling. Send £3.45 to H . Chamber
ll!lln, 7 France Hill, Honley, Hudders
field, West Yorks H07 2NZ. 

DRAGON KOPYCAT. At last!- a RNll 
Dragon copier on cassette makes 
back·up oo.ples of machine.c;ode prog· 
rams for personal UH cnly. even pro
tected auto-run First-cll!ISS retu m de
spatch. £5.95. D. GUI, 82 ca111on Hill, 
London NWB OER. 

GETTING INTO MACHINE CODE? 

WE HAVE THE PASSWOFIO 


Which lets vou into 1ihe fleart al the 

IJRAGON ~OM . 

PASSWORD is much more than a mere 
disassembler. It inlerprels and ex· 
ecutes each instruction in sequence. 
giving a reliable lime by line lrsting of 
the routines you want to use. Multl
screen operation far user-friendliness, 
with or wilh<iut a pri ~ter . Use it also to 
create and debug ycrur awn sol1ware . 

For Elllrom: 

B. FRAf\ll(Ul't, ..CHURCH CIRCli, 


FAllNBORDUGH. HANTS. 


Brealhl n1w 1111 irlll yaur Dr1111f111 

llilll •r 1111• pme1 hlll Hllm11111ft 


Delli! Clllqe (plus l11¥1llck1) 

S•ICI Allie~ (plll JCl'JSHcbl 


City Bom~1r 

Kam1kld $11nt!IPI (plUI joysllldrl) 

k'.!i.15 HCI ilt' & ' 

Cheques a~ POs palfible l<J Hi1mllft. 11 

SMarlHlll C111u, Wlc1c!Gnl, Esau SS11 ILU 


PAINT THAT P1CTUR£, Dragon to 
Ac:ornlSeikosha GP100A/250 Tandy 
OMP100i200. Fast ma<:hine coae. 
Three sizes o1 prinl Colour shadi fl!il· 
Menu driven. Send £5 to A.S.P.. 6 
Monl<s l.eys Tetr~e. Lincoln t.N<l 5JG. 

DRAGON 32. RS232 compatible prin· 
ter interface. connects yoor Dragon 32 
printer port to any RS232 serial printer, 
just plug it io aoo you 're readiy to go. 
Ideal for word processing programs. ie. 
Telewrller. Runs at 300 baud rate. 
Comes complete with V24 25-pin 
iemale connector lor your ptinter, plus 
20·pln parallel cenlronics connector 
which plugs directly into your D1agon 
prinler port. Price £30 inc p&p. Obtain· 
able from : COMTEC, 7 Grove 
Meadow, Welwyn Garden Cily. Herts 
Al.7 2BE . Tel: Welwyn Garden 34596. 

FOR FREE DATA 
GP100A "209 
OP510 £250 
FX.&O 1:419 
MOP80: Four Colour Plotter £129 

DELIVERY ANO VAT 

INCLUDED 


ORAPHIPRFNT high resolution prinl 
routine allows normal use of Basic, teict 

·in any colour. double height widlh. etc. 
User manual included, £:9 .95. Edil·32 
program, '-•• aoo file -editor inctudes 
replace, kill, search, copy, insert and 
many olher features. User manual in· 
eluded. £9.95. SAE for games and 
u~lilies list to: Wiiiow Software, Willow 
Bank, llston. Swansea S,A.2 7LD. 

1 
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If you've got a technical question or problem write to Brian 
Cadge, Dragon Answers, Dragon IJser, 12/13 Little Newport Dragon Answers Street, London WC2R 3LD. 

Random(?) 
numbers 
A FRIEND at work recently tried 
- and failed - 10 win a car at a 
fairground throwing six sixes with 
six dice at the same time. r 
thought I would try trnis particular 
" game" out on my Dragon 32 
using an array containing six 
random numbers. Each time I ran 
it (three times) . it gave the same 
result. 

Does th is meain that the ran
dom generator is not truly ran
dom or am I into the realms of 
very improbable probability 
theory? 

S McGiveron. 
Guildford, 

Surrey. 
MOST MICROS use a mathema
ticai algorithm to produce ran
d'om numbers by means or sott
wa.~~-· This tec::hntQue uses 
"seeds" which are taken and 
processed by the routine and 
then stored back as new seeds 
producing a random number hi 
lhe process. These seeds are 
stored In locations 278 to 281 on 
the Dragon. The results are not 
truly random but give a repeat· 
Ing cycle or so-called random 
numbers which ,is so long as lo 
usually appear random. In a 
program such as yours where so 
many random numbers are 
used, the whole cycle is used up 
and repeated and so you will get 
the same result each time. 

lo set the seeds In a program 
so that the s'ame random num
bers are used each time the 
program is run, you give the 
RND argument a negative value 
- eg A = RND (-99}. To 
achieve a RANDOMIZE feature 
on the Dragon. the best way is to 
use A = RND (-TIMER), this 
uses a random number (the 
value of l lmer) to set the ran
dom number seeds - you can't 
get any more random than that 
without hardware! 

Pound 

problem 

I HAVE had a Dragon 32 compu
ter for two months now and I 
keep finding a small pound sign 
(£) In the listings of some pro· 
grams. Could you please tell me 
the significance of this and how to 
obt.ain it on the Dragon 32. 

BA/lison, 
Louth. 

THERE IS a simple answer to 
this one. The ASCII code tor a 
hash {#) is 35. You get this 
using Shift and 3 together and it 
is used mainly in Print and Input 
statements. 

Some printers have a British 
version of the ASCII character 
set where the hash sign has 
been replaced by a pound sign. 
Therefore, whenever you read 
'£' In a program listing for the 
Dragon, enter a bash symbol 
aod all will work well. 

ADr,agon 
In Aussie 
GOULD YOU please tell me 
whether my Dragon 32 will be 
compatible with the Australian 
electrical currency? I am emigrat· 
ing to South Australia soon, and 
would l>e sad to have to sell my 
Dragon. 

I know Tandy computers are 
sold in "Aussie'" but I haven't yet 
heard whether the Dragon or its 
software is available there. 

S Humphreys, 
Chester. 

THE AUSTRALIAN TV syslem is 
the same as ours as far as the 
picture goes, thal is to say the 
PAL system. Therefore, I can 
see no problems with using your 
Dragon "Down Under", except 
that the Dragon's sound output 
will not be,compatible with their 
system. 

You can easily overcome this 
by either taking the sound output 
from the cassette socket or the 
monitor socket through an 
amplifier. · 

As the Dragon becomes more 
popular abroad, you should find 
more and more software easily 
avallabf,e for It. Whether the 
Dragon wm be sold in Australia 
Is not certain. 

Error 

my11erle1 

ONE DAY when I was playing 
about on my Dragon 32 I came 
across a ?NE ERROR when using 
EXEC. I looked' it up in the manual 
as I have never come across it 
before and found that it wasn't 
there. Could you please explain 
what this error is? 

CLeeds. 
Plymouth, 

Devon. 

THERE HAVE been a number of 
letters regarding unknawn error 
codes which keep appearing, 
especially when using EXEC. 
Tho:se such as ?JF ERROR are 
not true error messages, but are' 
caused by jumping into the Ora· 
gon's error handler routine usin!I' 
EXEC. The 6809 'B' register 
ho.Ids the error code, if this fs 
higher than 52 then you will get 
a garbage error - one that 
doesn't really exist. 

There are, however, three 
error codes which do exist and 
which are not mentfoned in the 
Basic manual. ?UiF means unde· 
fined function - trying to use 
FNA (8} wltholft DEF FHA(X) = 
•.. first ?ON stands for Device 
'Number - when the device 
number (that which follows '# ' 
In Print, Open etc) Is riot 0, -1 
or -2. Finally, the error code 
mentioned In this letter, ?NE 
with normal Basic this means 
'oon exls!ent error' (le, an un· 
known error); with disk Basic 
working II meafts 'lile non
existent on disk' and the original 
meaning has been replaced by 
??? ERROR. You should never 
usually get an NE error rrom 
nonnal Basic use and ii you do 

· the cause should be investl· 
gated. 

A sultable 
recorder 
I HAVE a Dragon computer and 
want to buy a cassette player to 
use wi th it. Could you please 
recomme11d the most suitable? 

PB/agdetl. 
Wesrerham . 

Kent. 
THEORETICALLY ANY good qual· 
Uy cassette recorder with sock· 
ets for EAR, MIC or beHer still 
AUX, and REM tor remote con
trol will work with the Dragon. 
Otten the cheaper recorders will 
work moni rel'lably lhan expen· 
sive ones - because the " tin
nler" the oulput, the bette,r for 
computers. 

In practice, ol course , not all 
recorders which are said to be 
"computer compatible" will 
give 100 per cent reliability, as I 
know to my cost. The most 
reliable {and expensive!) cas
sette I found, and the one I 
usuan, use is the Tandy CCR·81 . 
This was designed ror use with 
the Tandy Colour Computer 
and we all know lhe similarities 
between this and the Dragon. 
Another good point Is that you 
get a spare lead which will work 
with the Dragon. As I said, this 
is rather expensive at about £40, 
but is the most reliable I know 
of. 

Correction 

IN THE November Issue of Ora· 
gaR U1er, I answered a quesllon 
from Mr Sear of Yeovil regarding 
connection of a Dragon lo a 
caravan power supply. My 
answer seems to have caused 
some confusion so I would llke 
ta clarify it. 

The Dragon requires two pow· 
er inputs as I stated - 12V and 
5V >(or four inputs If you regard 
them as +12, - 1'2, +5, -5). 
T1he battery's 12V can be used 
directly by bypassing the regula· 
tor. To obtain the 5V supply I 
suggested a transformer could 
be used on the 12V supiJff. This 
should have read: "a dropping 
resistor of the correct value and 
wattage could be used an tfle 
12V Sllpply and an 1lnvertor to 

·obtain the - 5V." 
Perhaps the safest and slm· 

pleat solution would be to wire 
the caravan for 230V AC using a 
25W Inverter oH the baUerv, so 
that the normal Dragon power 
supp Iv could sHH be used. 
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LJ[J2]@dJ£[NDE 

Micro Computer Software & AcoessoriB~ 

Computasolve Ltd. 
8 Central Parade, St Mark's Hiii 

Surbiton 
Telephone: 01·390 5135. O~ening hO!Jrs: 9.30--6.30, Mon-Sat 

Dragons from stock............................ £175.00 
Telewriter word processor for the 

Dragon ........................................... £49.95 
CTI.CP80 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 

AIJ prices including VAT. 

SOF'I·SHOP 
ATTENTION DllAGON OWNERS! 

lncn111S11 your Dragan pOWet- lo 48K with our Ram Pack:s. 
Please Tick 

BK Ram Pack .....................:.. ......................................................£34.95 O 
16K Ram Pack .....................................------- ·····.. ·······-·------------...£44.95 a 
One Ribbon Cabte ··· ··--------· ········ ····--  -------- -· ········· ···-·----------- ·····£5.95 o 
and pleimt send me more Information on increasing my Dragon lo 256K 
and 32K (please enclcse SAE) -·----------------·· ········ ·----------------· ··· ···· ·········-···[]

All prices in:lud11 VAT. 

Nam11 ..........____ __ ___ ········------ ········--· -------·-·· ·········-··--·------- -· -······ ····· ·· ·······-·····-
AddfeQ............................................................ ................ .. ................ ........... 

I enclo~ cheque/PO kM' £.... -·-·--- mad1.1 ~yable 1a SOFT SHOF>. 
Send orders 10 (encl0$11 £1 .00 p&p): 

SOFTSHQP 
15& cathll'ln• Oliva, Sunbury-on-Thlmea, MfddlHeX TW1& 7TG. 

Please allow 211 days aeli\iery. AU items 12 months guarantee. 

. ,~ - (J 
4i)· MABTER,l:aUIZ ·~s 

Is your Dragon cleverer than you? 
Find out and improve your general 

knowledge with our quizzes 

ONE FOR £3.95 TWO FOR £3.45 EACH 
FOUR'OR MORE £2.95 EACH 

All prices are fully inclusive ofpostage. packir1g and VAT 

Cllaq,eslf'O ID * 48 Hour diqn1tch g•arantted 
Dapt. DU1 . * Score rull marks fur extra dlsceunts 
Slockade Software * Coming sulll'I- Fllmqulz 
Z5 Wiiiow Road TV quiz 
Solihull Spansquiz 
West Mldlantls B91 1UE Muslcqulz 

DRAGON/'32 BBC MODELJB ATARI 4001800 TRS80 CJC 32K ELECTRON 

747 FLIGHT SIMULATOR 

S..peflll~ realistic inS1ru11>entatlon SM pilors 
view in lilelika simulation which includes 
em01gencies such "" engine fires end sy•- ' 
l<i!ms lellt.nes. This pn;isrem uses high "1'9<>1u
tl0!' g1aphlcs to 1n111 lull to proouce tl'>e most 
nealistie llight-deck di•play rel i;een on a 
home """'l'uter. There are 21 reel diel>l and 
25 other lndlcalors [see cJiagramt. Your con
trols operate throtlle, ailerons, elavi!lOrs, 
!laps. i;&al;;, &poilere, landing gear, """''se 
1hrust, brakes. ale. Vmt !I"" the runway in true 
~e. \J~M joysticks and lnciudes Qll
t;ons ID·S1alt l'ri1h take·011 or random landi"fl 
apprOUll. "14. r.al ~hllion, noc just anoll'lar 
gam..• (Yoor Gompul!Jr, April 1!I 1J3). 

ci...u. El.15 W&pand VAT lnotudMI~: 

DACC Ltd (Dept. DU) 
Zil W-~ !toed, Hlndla~, 
GINhr Mllncbllltlllr WN2 3BN. 
(Daapald\ within 48 houra) 

.-----

• 

ln.troducing a NEW program for the Trojan Ugh! 'Pen. 
This new ADVANCED program includes the following 
graphics facilities: 

* Draw Box
* * * 
Draw Circle 
Drew Line 
Draw Picture
* Colour Fill Designale<l Areas* Save and load pictures to and from ta:pe 

All in Hi·Res Screen In any of four colours. 

The tollowln~ functions are tor use on the Text Screen: 

* Data enb'y and processing* Menu selection and control* Games playing - the fascinating game of NIM · 

included on cassette 
This is a first-ciass 'Program which gives hints arld tips on 
how to write programs fer the pen. Ideal for many 
educational uses. 
A TOP QUALITY PEN PLUS A FIRST-CLASS PROG

RAM FOR ONLY £11.50 including VAT. 

THE BEST PEN PACKAGE AVAILABLE 

Dealer enquirie.s welcome. 

Send cheque or PO to: 

Dept. D.U.7 


Trojan Products, 166 Derlwyn, 

Dunvant, Swansea 


SA2 7PF. Tel : (0792) 20549,1 


• .._I I:.:.::.:.: I.... ....• ·,:::::l•••l!lll -- .~. ..l1.... 

ACTUAL SCREEN PHOTOGRAPH 
hi US $21.!l!Hpap included) 
Drdlll!' from SOltt dlatributor; 
F,.nlc Asftlcn (Dllpl. DU) 
P0Bo~7007 
Chui• '111la CA 92012 7017 

1c.i11iom1a n1ald1111ts lldd 1% 1111111 tu) 


SYSTl!M·SOl'T 
FOR THE BEST FROM THE REST 

FREE CATAWGUE° WfTH EVERYORDERI 
CUTHBERT GOES WALKABOUT (Microdllal) ... .. .... .. ... .................. £7.95 
FROOGER(Microdeal).... ------------- ····· ·····---············· .... ···-·----·-···-······· £7..911 
MOROCCO GRANO PRIX (Microd11al] ..... ............ ..............·--·.. .. .. ... £7.95 
INTERGALACTIC FORCE (Mic:rodeal) ...............---·--------·-·· ... ... .. .. .. . £7.95 
TIELETUTOR (Microd1tal) Educational package  5 to adult......... £25.00 
SPACE TilEI< (Dragon Data) .......  ----·----······ ··------- ·...................... ... £7.95 
GRAPHIC ANlMATDR (Oragom Data) ........ .......... ........................--- £4.95 
VIKING (Dragoo 01118) ........·------------·-······· ··---·-··................ ............... £7.115 
CHESS (Dragon Data) ... ...- y·-------· ·"' .......u.... ............. . ......---------· · ··· £.19.91 
VOLCANICDUNGOON (Camell) ............................................. ........ 2.5.00 
MOONHOPPER (Dragon Dalli.) ............. ....................:.......... .............. £7.95 

PINH lllld i=lleque/P01 Ill: 
SYSTEM-SOFT, frH)ll)ll 
lnD dlmci reqdJ, A~llwllflh 
l'acilmel, W911 YorQhi" 
WF11811 

NEW SHOP OPENIN.GSDDN 
19 GILLY GATE 

PONTEFRACT 0977 700684 

SPECIAL Dffffl 
D11lid £1 p1111111'1 .....aard•""• 

\woQl'lllON! 

DON'T JUST PLAY GAMES! 
TEACH YOURSELF TOMORROW'S TECHNOLOGY TODAY 

'O'-LEVEL/CSE COMPUTER STUDIES 
Use oor pro·tulor cassettes ID p11ss your exams wllt1 eio!se. A set ol four 
cassettes jam-packed wilh up·lo-da.t$ knowled911 ca11t1ring 1hB 0 Levell 

CSE syllabuses. Full tulorla.I complebt wilh rllYisian questions 

Subject are11 include: 

Datll CocHng, Data S1orage, CompiiU!r Arithm'1ic, Compullll' Logic, 

Proceulng lntormltlon, Socl91y and Computws, Computer Struc· 


t1,1re, Backing Stor•IJll 

and much much mor& 


Also ~ita/Jle a5 a (JIJ!leraJ introduction to the computing world (Mums and 

Dads ple-ase note) 


UNBEATA:BLE VALUE.AT JUST t14.50 PER SET 
Cheques/POs IO: 

MICRO-DE-BUG CONSULTANCY 
10 SIR JOHN'S ROAD, SfLLYPARie, B111MINliHAM 129 7Eft 


T1I: OZH72 mo 

Aequfles a Qualll'{C"llJ<in< Coml)lllill•·Ca~ Pie.var 
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Answers to Competition Corner, 
Dragon User, 12113 Little NewportCompetition Corner Street, London WC2R 3LD 

Afull library 

To win Dragon Data's complete range of software, 70 titles in all, you must name an imaginary 

small business computer and solve the puzzle (with Gordon Lee's advice) 

DRAGON, VIC20, Sinclair Spectrum and 
Orie are names of home computers that 
are recognised around the world. Could 
you think of a name that will become 
equally as famous? 

This month we want you to name an 
imaginary small business computer to be 
launched in 1984 and then solve the 
puzzle below. The winner will receive the 
entire Dragon software list for the 32 - 70 
titles in all. · 

Hint: Don't forget that many leading 
computer manufacturers release a series 
of smaU business computers under one 
name, so whatever name you think of must 
be capable of expansion. For example, if 
you -were to call the computer ''Gamma" 
then the series could be identified as 
"Gamma 1" and."Gamma 2·· and so on. 

·However, let your imagination run free. 
Who knows, if you think of a good enough 
name we might be able to persuade 
Dragon Data to use it themselves. 

But just hOW' good is your ability as a pu22
list? How do you go about working out a 
solution if you find a particularly hard nut to 
crack? Primarily, you may find that you 
must adopt many kinds of approach to 
finish with a satisfactory solution, a solu· 
tion which might call for a pot-pourri of 
skills including a oombination of all or any 
of cryptograms, crosswords, acrostics. 
anagrams, probability and logic, apart from 
just straightforward maths. As an illustra
tion of this sort of thing, and to try out your 

. ability, did you spot anything unusual 
about this paragraph? 

Here are a few hints that you might find 
useful In solving puzzles of the type found 
on this page. 

1. Read the question. An obvious state
ment, perhaps, but nevertheless it is sur
prising how this can be overlooked. Make 
sure that you know what is required. Have 
you extracted the maximum amount of 
iMformation from the question? An odd 
sentence tucked away in the text may not 
mean much at first reading, but it may hold 
a vital clue later on. Is there likely to be a 
trick anywhere in the ques.Uon? 

2. Plan the work in stages. Work out how 
you are going to approach the problem. · 
Have a look to see where your computer 
can best help you. and where the good 
old·fashioned pencil-and-paper rs called 
for. 

3. Writing the program. Efficient pro
gramming is the key here. Always check the 
wording of the question to see if there are 
any short cuts. For instance, you might find 
that in testing a series of numbers only the 

Prize~ 
THIS MONTH'S PRIZE i$ the complete 
library of titles from the ·official Dragon 
Data software list produced for the Ora· 
gon 3;2. Al l 70 titles currently on the 
markel will be sent to the winner by 
Dragon Data Ltd. Adventure and arcade 
games. educational jp rograms, lan
guages. sound and graphics programs 
wlli be yours to use and enjoy. 

Rules 
YOUR ENTRY MUST arrive at Dragon 
User by the last working day in January. 
The winner and the solLition to the puzzle 
will be printed in the April issue. 

November winner 
THE WINNER OF November's competi
tion and recipient of an MCP-40 Colour 
PrinteriPlotter from Gaimes and Compu
ters Is Martin Stenttford of Kingsk.erswetl, 
Devon. He corredly stated that the next 
htghest tri-pertect was 672. 

even numbers need be considered. A 
simple line in your program will acl:!.i~ve 
that and halve the running time. Converse
ly, it is not efficient to write a couple of 
dozen lines if in so doing you take longer 
than the time that would be saved. 

4. Check your results. Always check that 
the computer is doing just what you want it 

I K~f p G6TTIN6 
7H£SE.. B~Kr IN Mt 
MISY--c.JIAIN• 

to. Work out a couple of examples by hand 
if possible and see that the result is as 
expected. A bug In the program might not 
cause it to crash but it can give an 
erroneous result. For example, a wrongly 
placed set of brackets in an arithmetical 
expression - or, when working out 
angles. are the results given in degrees or 
radians? Also, don't forget that the compu
ter can only work out values to a certain 
number of significant figures, and this may 
also induce certain errors. When you have 
some results, check them against the 
original information. Does your answer fit 
the data? 

5. Sleep on it. If, despite all your efforts, 
you still reach a dead end, put the puzzle 
away and come back to it later. Try not to 
be too inflexible as there may be an 
approach that you have missed. Ask 
someone else how they would tackle it. It 
may be that they can suggest ·a different 
interpretation that you have overlooked. 

Obviously, it's not possible to cover all 
eventualities, but you should now be better 
equipped to tackle some of these puzzles. 
A number of readers wrote to say that they 
had had difficulty with the September 
puzzle in Dragon User, so next month we 
will be taking a detailed look at the 
solution. · 

Now try your skill at this puzzle. 
Professor Otto Hex, the well-known 

mathematician, has sent out his New Year 
cards to his rmmv friends and associates. 

IHIA/PIPIYI 

~ 
IYIEIA!RI 

As was his usual practice, he also 
included a suitable brainteaser with the 
cards to amuse, annoy and puzzle his 
colleagues. This year was no exception, 
and what Professor Hex asked them to do 
was to substitute digits for letters in the 
greeting " HAPPY NEW YEAR" so that 
each different letter is to stand for a . 
different digit. This was to be done in such I 
·a way that the numbers represented by . 
"HAPPY" and "NEW" were to be perfect 
squares. al)d the number represented by 
"YEAR" was to be prime. In order .I.hat 
they could solve the problem the professor 
also let them know the value of the letter 
"A", but, unfortunately, I have forgotten 
what this value was. 

What are the numbers? 
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THE DAN.~DIAMONDIiTRILOGY
My,name".is .Diamo;,1d,j'
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Dan D1amond,"'*" _ if _.,
and this is my story;.A story f- f i ‘
‘of beauti.fulm‘e"rmaids, H -'
boredfrgobotsand dank, dark
dungeons:A story that ' *
stalfiied one muggy day -
in New York, and lilce -

The Dan Diamond .
Trilogy is three _ .
separate adventure . ~ '
games. Each'gaine ~ / "
may be played on its
own, but clues may
be found in the - _.
earlier adventures -
which may help '
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30-page case fi1e,"and l »' _'
hints (bothhelpful and -
misleading) which . .. -'
have been hidden in
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Part I. Franklin's ' Part II. Lost in
Tomb, in which our Space, in which

_, Part I.IITFish
Business, m-,,_ ._ _ -fl,  ' which

*3] hero receives a,»--——--. it our hero findsk "" .. q_t_1r hero lands on a
:_ - mysterious plea - ; himself stranded i" 5 wateryplanet,

for help W'1‘l10h " , . on a derelict 8 - - discovers the
leads him to a ’ spacecraft, doomed _ source of the plea
hidden tomb and -I to travel endlessly iv; for help and saves
the mystery of the through space, or _, ’ the day. ‘
stargate. find a way out. '*‘1n¢,_,r

All three programs cost £9.95 each and are available eh/Oyjzibemox
for the DRAGON 32 BBO MODEL B and 481: OBIC-1 1' -iv» ‘ 1'
microcomputers. (note: Fishy Business for the BBC f1=»a;f°m»uZ'”’#rs;.,9»w,,"'o'
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Cheques or postal orders payable to:

SUl=TLlUl=lF=iEl
1'? Norfolk iced, Brighton, East sueeex, Bnfsha. '

Look out for Dan Diamond's next Adventure Series “Fran.ld.i.11. in Wonderland" Available Spring 1984
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