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"DRAGON DATA HAS slain the Dragon" was the general response to the announced 
cost of moving up from a Dragon 32 to the £225 64. But while the comments we received 
were angry, their number was few - which suggests that most users are content either 
with the offer or to stay with their 32s. 

Dragon Data is offering to exchange a 32 plus £140 for a 64. One reader thought his 
opinion of this was "unprintable". Less extreme reactions ranged from " outrageous" and 
"fidiculous" to a more " sanguine" response from readers who have owned their 
Dfagons for longer. One user is " perfectly happy with the idea of a part-exchange but 
would prefer an allowance of around £109 against the 32 rather than £.85". However, his 
machine " is over a year old and has · been used almost every working day since 
purchase. often for more than 12 hours at a stretch". The allowance preferred rose 
roughly in proportion to the length of time users had owned Dragons - for example, a 
reader with a seven-month-old machine would have settled for a £145 aHowance, leaving 
£80 to be paid. 

One user was not just annoyed about the money. He thought the 64 couldn 't match the 
competition - "if it had an improved display and sound facilities then perhaps it would 
be a better proposition". As we said when reviewing the 64, moving up from the 32 woold 
not make sense for many users (do you really need those extra K?). But the 64 is likely to 
be a much more attractive proposition for certain tasks once the OS-9 operating system 
and associated applications software are available. The same reader thought it would be 
better to sell your 32 ''and buy a higher specification computer" - althOugh 
second-hand prices are likely to fall as a result of Dragon Data's decision. He also 
thought the company should have abandoned compatibility with the 32 to produce "a 
real winner" - but what price your 32 software then? 

One user has already decided to sell his 32 second-hand and "buy a machine from a 
manufacturer that will be truthful to its supporters". We wonder which one he has in mind 
and pass on another, partly satisfied reader's comments . "One of the reasons we bought 
a Dragon in the first place was that Dragon Data looked like a company that wasn't oot to 
rip off its customers. For example, it actually launched the Dragon by selling working 
computers in shops. You paid your money and carried one away. Your editorial 
mentioned Commodore. We wouldn't touch Commodore products with a barge pole 
precisely because of that company's attitude to its customers. Ditto Acorn. " The problem 
for Dragon Data is that many micro buyers either disagree with' this reader or also own 
something longer than a barge pole. 
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This is the chance to air your views - send your tips compliments and complaints to Letters 
Page, Dragon User, 12-13 Little Newport Street, London WC2R 3LD.Letters 

Tandy 
convener 
THIS IS the second time I have 
written to Dra9on User and I 
would still like to point out that 
Basic programs for the Tandy or 
Dragon can be converted easil,y 
by SAVE " x"' A. This is very 
simple to do and it saves pains· 
taking hours of conversion . 

Grant Williamson, 

Foffes, 


Scotland. 


A SHORT routine er.abllng pro· 
grams to be loaded into the 
Dragon or Tar.dy Colour Compu· 
ter regardless of which machi1ne 
was used to save them wouldl 
certainly be useful . However, we 
think CSAVE " PROGRAM", A is 
a beHer bet - and remember 
this will only work wi1h Basic 
programs. 

Increasing 
arrays 
I WONDER whether Andrew Black 
of the December issue wi ll be 
pleased or disappointed to learn 
that l'lis Dragon will not only 
accept three-dimensional arrays 
but those of lour, five . and more 
dimensions_ 

Although I agree with his re· 
marks about the Dragon manual I 
must say that it was obviously 
written with the simpleton in 
mind, and as such it was greatly 
appreciated by me . 

G'eoffrey Browne·, 
New Malden, 

Surrey. 

Clearing Iha 
screen 
AFTER reading Alexander's letter 
about clearing a screen, I wish to 
submit this short Basic program 
that sets up asmall machine code 
routine which when called will 
clear the screen instantly with a11y 
desired character: 
10 FOR A= 20001 TO 20013 
20 REAO 8£ 
30 POKE A,(VAL(" &H" +B£) 
40 NEXT A 
50 CLS:NEW 
.60 DATA 8E,04,00 ,86 ,80 ,A7 . 

80,8C,06,00,25,F9 ,39 
Type RUN then press ENTER. 
To call the subroutine from within 
a program , type: 

LINE NUMBER EXEC 20001 A Quick run through with the 
To change the character with cleaner/demagnetiser and lo and 
which the screen is cleared, type: behold an old cassette player 
LINE NUMBER POKE 20005, (any almost on the scrap heap is trans· 
number between 0-255) formed. no 10 errors, just the 
Example program: magical OK and a successful 
10 FOR A= O TO 255:POKE load. Needless to say the unit 

20005 ,A:EXEC 20001 :FOR now lives in the box of leads and 
B=Oto lOOO:NEXT B,A will be used regularly. 

Alan Devling, I must point out that it is 
Penrith, essential to demagnetise as well 

Cumbria. as clean the heacls . 
Denis Townson. 

Crownhil/,Machine Plymouth.

recoding Wind inBRUCE Devlin's January article 

on machi ne code had a mistake 

while 1e)(plain ing the exclusive OR 
 Iha drives
function . The correct resu It 

WE FEEL compelled to make reply, should be as follows: 
to B Hail of Bristol's grouses on95 = 0101 1111 
our rev ·ew of disks (in the Janu­53 = 0110 0101 ary issue), 

As we said in the review.0011 1010 
automatic creation of a back-up""' decimal 106 (&H6A) 
file is useful. especially if you areOtherwise thank you for a most 
a sloppy programmer who doesInformative article. 

' not check the directory beforeIan Judge, 
saving a file . bu t don't forget thatSt Osyth, 
Dragondos has the much biggerClacton. 
fault of happily .allowing you to 
initialise (erase) a whole disk 
whether it contains data or not! 

Although Dragondos duplicates 
Hints 

the directory (but why does it 
PERHAPS the following may beof 
from hi·fi 

need to?) it does not VERIFY the 
interest to your readers as most actual file when it writes to the 
of us are not hi· fi buffs. disk (but only the directory track) , 

During a discussion with s.o that there is no check that the 
friends who are not fortunate clata itself is OK (what is the use 
enough to all own Dragons. the of the index to a book with pages 
subject of loading errors came missing?) . 

up. The problem seems to be 
 It is also of note that you can 
Quite commofl and various. SAVE a Basic program lhat does 
methods of cure were suggested . not exist . FWRITE past the end of 
However. one method I tried a file you have CREATEd, and 
worked _ happily FREAD garbage from afi le 

Hi-fi equipment manufaclurers that you have not put anything 
suggest cleaning and demag11e­ into . 

tising the cassette heads at a 
 Of course Mr Hall is entitled to 
regular period . Naturally I never .his opinion that the toolkit com ­
have and had not noticed any mands are " surprisingly useful" 
difficulty until I tried to use the although we must admit that we 
computer. are spoilt by using the Premier 

Software Top 10 

1 (- ) Drag Run .... .... .. ..... ............. .. .. ..... .. ... ... .. Cablesoft 

2 (- ) Cave Fighter ............ ... ...... ..... ... ...... ... ... Cablesolt 

3 (-) Cuthbert in the Jungle ... ........ ... .. ......... Microdeall 

4 (- )Ugh ...... ... ............. ..... .. ..................... ..... . Softek 

5 (-)Scramble.. .......... ............. ........... .. .. ....... Microdeal 

6 (4) iRing of Darkness..... ..... ........ ..... .......... Wintersoft 

7 (9) Frogger ... ...... ,.......... .. ...... ..... ..... .... ..... .. Microdeal 

8 (-) Space Fighter .. ... ..... .... ..... ..... ... ..... ....... Microdeal 

9 (-) !Pinball .. .........,.,.. .......... .......... ............. .. Microdeal 


1o (-) Dragon Hawk .... .. .... .... ........... ............ ... Microdeal 
Chart compiled by Boots 

Toolkit whic:h adds 50 extra com­
mands rather than a mere hand­
ful. As Mr Toad said in Wind in 
the Willows " Beep Beep" '! 

Mr Hall is partially correct i11 
his criticism of our comments on 
the " simulated ranclom access" 
file routine on page 2 of the 
Dragondos amendment sheet as 
we overlooked the fact that this 
plays with the file pointers of a 
SERIAL file automatically. 

To return to SPREAD we must 
point out that this is a two-edged 
sword , which is causing concern 
among software houses. as it 
makes it much more difficult to 
protect a Oragondos disk against 

1 

illegal copying. 
1 

01 course it js always a case of 
chacun ason gout but when he 
writes about "user- frienclliness" 
we wonder whether Mr Hall has 
compared the two systems run· 

, ning in parallel , tried converting 
existing cassette-based pro­
rams. memorised all the two­
character error codes. or found 
all the bugs in Oragondos yet? 

Keith Mid Steven Brain. 
Groeswerr. 

Cardiff. 

Notes on 
the Diary 
WE HAVE an· i mport an.t 
announcement to purchas,ers of 
Pettigrews Diary between October 
and December. Oue to an unde· 
tectable duplicating bug, there 
could be corruption on one line of 
London Frolics (chapter 2). 

If the program crashes with an 
SN error in 338 please do the 
fol lowirng: 
1 List the line. to gain informa· 

tion 
2 Type the following: 

CLS: GOTO 174 (press ernler) 
3 Continue with the adventure 

(no information will be lost) 
We sincerely apologise for any 
inconvenience this may have 
caused . 

Now the good news: a fol1ow­
up to Pettigrews Diary is planried 
for release in June. 

Steve Maltz, 
Shards Software, 

I/ford, 
Essex_ 

Bad tlles 
THE TP·10 printer doesn't work 
on the Dragon - despite Tan­
dy's he·ad offi.ce tellling 11s to lhe 
contrary, And the S11ms Up photo 
is of an Allyn Software pukage. . 
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becoming a mill.ionaire. This fantastic competition. organised by .R.P. (The. 
International Register of Independent Computer Programmers Ltd) and the famous 
Mark McCormack International Management Group, offers programmers and 
inventors the opportunity of a1life time.There are huge, immediate cash prizes and the 
on-going revenue of 10% of the sales of all games to distributors throughout the 
world. plus the chance to appear on an international TV show. Your skill and 

$1i00~00QifiRST'PRIZE !~=~~i~PmZES! 

Devise a totally original new video game in one of these categories:_SPORTS. . 
SIMULATORS, ARCADE. STRATEGY. ADVENTURE/FANTASY or a special section .which 
-::overs programmes that are not necessarily games but have outstanding Educational or 
Entertainment merit. We'll also be announcinganumber of 'MERIT' awards which will be 

Create a brilliant. new video game - .· and you could be on your way to r-: - - - - - - :-1I HQWTQ ENTER 

enti tled to carry the message 'An 
International Video Game of the Year MERIT 
AWARD' on their retail packaging. It's a 
great challenge. And the rewards, both 
financially and in terms of prestige, are 
tremendous. This is the most exciting 
competition ever for creative computer and 

video enthusiasts 

YOU'RE ATV ST-AR 

.TQQI 

. 

All six winning games 
' • and their inventors 

willbefeatured onan 
internationally distributed,
spectacular TV special. T:hat"s 
going 0 make your name' 

-I Just send in your game, or games, 

programmed on cassette for any
I popular home computer. Use the 

coupon, today, and we'll send 


: ~~;;~~i~,i~1esis1I To: IRP limited, Pinewood 
Film Studios, Iver BucksI England ' ' 

· 
I Name ........... ...... ........... ...............
I 

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


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

I .. ................. ... ..............,... .... ........ .. 

._ ______ _,,.
1 ................... ,,............. .... .......... .t?.~.~ I 
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The first basic compiler for 

the DRAGON 32 


------------,

OASIS SOFTWA 1RE Alexandra Parade 
Weston-super-Mare Avon BS23 1Ql 

Please send me 

SPAINT Basic Compiler £14.95 0 
DRAGON PASCAL £14.950 

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


Address 

ACCESS orders 
taken by phone 
24 hours a day - 0934 419921 

SPRINT BASIC COMPILER 
by Dr. David Gray FORTHEDRAGON32 
Sprint compiles a subset of standard Dragon BASIC which 
covers arrays, strings, for-nex.1 !oops, in tact virtually everything 
except floating point arithmetic and associated commands. All 
arithmetic is integer and the Dragon soond and graphic 
commands are fully supported. 
The Technique used is based on the approach used in U.C.S.D. 
Pascal where the Basic program is first reduced to intermediat~ 
code and this is then executed using a run time package Which is 
saved with the rest ol the complied program. 
* Programs will run 5-1otimes faster.
* Almost the enliire Basic is supported. with the exception of 

floating point oommands. 
* Code produced will run independently of the oompiler (for 

potential authors!) 
* Programs are compiled from tape under remote control so 

that much larger programs can be oompiled. 
* Sprint is designed for ease of use and a comprehensive 

manual is included. 
* Free demonstration program with each program bought to 

illustrate the full power of the Compiler. 
* All Oasis products are«x>Vered by a lifetime Guarantee. 

JUST RELEASED 

DRAGON PASCAL 1::14.95 

Dra9011 Pascal 15 an extend'ed 1n1eger subset , 
ol the struclumd programmed language 
Pascal. A lew ·ol il's mall}' features include:- , 

•A complete sel of Struclurod programmillQ 
oons1ruc1s 

I •.THEN ..El..SE WHILE.•DO CASE ..OF 

* COMPILER, EOIT'OR and SOURCE 
' simullaneously resideo1lor a rapid 

development cycle and lotal ease of use. 


* Very rapid complJalioo. Source can actually 
be compi led more rap a!y than it can be 
list.ea! 

* Fully recurslve. 

* Supplied complete with sample programs 
including rqulloes which demons1ra1e 
techniques lor slmulaUng floating point 
runctloos such as SINE and COSINE. 

http:1::14.95


------------

DRAGON32 

DRAGON CHESS £9.95 

* Six levels of play. 
* All 1legal chess moves including 

en-passant, castelling and pawn 
to queen promotion. 

* List of previous moves stored 
which can be displayed or 
printed. 

* Loading and saving of games 
positions from tape. 

* High resolu tion graphics which 
can be flipped round to make 
black or white play from either 
end. 

*Simultaneous text and graphics. 
"Dtagonchess Is wi1hout doubt the best value 
chess on the market today . . ." (Microdet1!) 

Dfagoncness is available from_ 
and allgood softwarestores. 

* 	Slides can be exchanged at any 
stage. 

* Best move hint. 
* Set up from any positiion. 
*Opening move library. 
* Moves may be taken back and 

play resumed from any point 

* Change level of play at any point 
in the game. 

* Will adjudicate games between 
humans. 

*Very high standard of play. 
* Professional packaging and life­

time guarantee. · 

" ... Ithoughtthls was anexcellent version 
ofthegame. Wellworthbuying . • • " 

(Home Computer Weeldy) 

BACKGAMMON OTHELLO fNVADER CUBE DOMINOES 
£5.95 £5.95 £5.95 	 £5.95 

BACKGAMMON

• 
INVADER CUBE DOMI 

As we41 as being one of the best 
games of skill written for the 
Dragon 32 it also tias some of 
the belt pure machine code 
graphics we have ever seen. 

Thfi! we! i •mown gam• of 
backgammon oomplete with full 
instructions and computer 
demonslJ'ation for beginner.. 

At last. Othello or Reversi Bll It' s 
sometlmee known running on 
your CKagon 32. 2 levels of play, 
lull Instructions and computer 
demonstration for beginn&r.. 

Mind Games Compendium - ­
ALEXANDRA PARADEAll five games for just £19.95 

ALL OASIS PRICES INCLUDE 
VAT ANO PAP AND EVERY 
OASIS PRODUCT IS PROMPTLY 
DESPATCHED AND INCLUDES A 
Llf:ETIME GUARANTEE. 

ACCESS ORDERS 1
­

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

fct 

TAKEN BY PHONE 1~: 

24 HOURS A DAV---- 0934 419921 


OASIS SOFTWARE­

Intelligence in code. 


Two gamH in one with full 
instructions. Hours of frustrating 
fun this program haa 6 levels ol 
play and oo the higher levels 
1cllllpts It 's play to its aasesament of your ability. 

r-OASIS SOFTWARE 

WESTON-SUPER-MARE 
AVON BS23 1QT 
TEL 0934 419921 

Please send me 
DRAGON CHESS 
BACKGAMMON 
OTHELLO 
DOMINOES 
INVADER CUBE 
MINO GAMES 

£9.950 
£5.95 0 
£5.950 
£5.950 
£5.95 0 

COMPENDIUM £19.950 

I enclose cheque/PO for £ 
NAME ......... .... .. ....... ........ .... .. .. 
ADDRESS .. ............. ... .. ............ 
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NEW FROM 


MllCIODIAL 

r-- FILMASTR---,

1 Dragon32 I
I Data Management System II 
I The Data Management System you can trust . 

FILMASTR combines the best features of the big 
systems to provide a combination of speed,

I power and ease of operation that can't be bettered. 

I YOU are in complete control of th is friendly 
program with no program m ing knowledge 
required. You de ign the data screen with up to

I 20 fields by moving the cursor on screen with the 
arrow keys and typing in th e field n ames . . . 

I 
FILMASTR takes care of everyt h ing fo r you . 


Emer da ta by jus t filling in the blanks this,form

I fill-in is ea y and natural to use. You can even 

I 

copy data from previous records with one key 

stroke. ADD RECORDS, D ELETE RECORDS, 

CHANGE RECORDS, ALL WITHOUT FUSS. 

I Tell FILMASTR to sort your file on any 
field that you want or to retreive a particular 

I file and the job i done with super-human 

I 
machine language speed. FILMASTR will find 
a single file or a group of files that .meet your 
request and will save those records as a 
separate file if you want to.

I 
I Available from Dragon 32 

I 
Dealers Nationwide or. . 

direct from 


MICRODIAfL Lim ited, 

41, Truro Road, St. Austell,
I Comwall. PL25 5/E.

I 24 hour orderline: 0726 3456 

I £19•95 includes peJp 

I ~ ~ISA -~ "

CONTROLLED PRINTIN G FORMATS?? OF 
COURSE . .. tell FILMASTR w hich records to I 
use wh ich field to print and in what order. 
You can control the print location to any Iposition on the page . 

MAILING LABELS?? NO PROBLEM . I 
All commands are given to FILMASTR with 

single keystoke . Press the HELP key (BREAKJ Iand the available commands are di played . 
M ake your choice from the menu and Jet 
FILMASTR do the work . I 

FILMASTR can store up to 64 characters in Ieach fiel d and 24,000 characters in each fi le. 

. 

·fll.MAST­
. - l)RAGON 32 

., . GEMENTSYSTEM 
DATA MANA 

Selected 

I
II 

I 

I 


J
·' 

Microdeal Products 
available from larger~. 'I.I Send First Class stamp for our new ~, . branches of ~ 

L Dragon 32 catalogue. ~yr _____ _,.... 
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High level operating 

tor all Dragon users 


RUNNING A high level operat­
ing system on your Dragon 32 
is now a possibility using a 
new component card from 
Andtek Data Systems. 

Flex is the system which the 
card supports for 3.2 and 64 
users - but it also supports 
two other systems on the 64, 
OS-9 from Dragon Data and 

1.Mumps which Is available 
from Thoth Data. 

Basically these disk operat­
ing systems , sometimes 
known as environments, man­
age the running of your Dra­
gon and its peripherals. 

And tek's Jim Anderson 
points out that adding the card 

, and whichevet operating sys­
tem is preferred will turn your 
Dragon from a home compu­
ter into a "professional low­
cost disk-based computer sys­
tem". A Tandy Colour TRS 80 
32K or 64K can be similarly 
transformed. 

In addition to the operating 
systems, the card supports 
four output devices: a stan­
dard 32 by 1 6 screen, an 80 
by 24 column screen via serial 
port o, a local hi-res charac­
ter screen, and a modem via 

An Inside 

view of 


the Insides 

NOT CONTENT with helping 
to develop the Dragons 32, 64 
and under-wraps " 128" , Dra­
gon Data's technical software 
manager has put his hand to 
book writing. 

The book in question is In· 
side the Dragon, written by 
Duncan Smeed and Ian Som­
merville, and published by 
Addison-Wesley at £7.95. 

Duncan is the Dragon Data 
manager white Ian is a lecturer 
on computer science at 
Strathclyde University, where 
Duncan too was a ~ecturer 
before joining Dragon Data 
ast July. 

Inside the Dragon 1is aimed 
at users who have got past the 
beginner's stage. " No one 
who wants to do more with 

Transform your Dragon wUh Andtek 's component card 

serial port 1. 
Four input devices are also 

supported : local computer 
keyboard, external keyboard 
via serial port 0, and a modem 
via serial port 1, with the fourth 
undefined. 

Hardware features include 
two seria l ports with 
bidirectional handshake lines, 
software programmable baud 
rate generator and a real 
time clock. 

One other hardware fealure 

their Dragon then play games 
can aHord ·10 be without it,'' 
explain the publishers. 

Duncan adds that " the book 
contains virtually everything I 
know about the insides of the 
Dragon" - and he was design 
consultant on the software 
side tor lhe Dragons 32 and 
64. At the moment he·s work· 
ing on the system software for 
the " 128". 

Technical subjects covered 
in the book include Input/out­
put hardware and software, 
graphics hardware, and Dra­
gon Data's owni disk operating 
system. 

The book also contains de­
ta~ls of the 6809 chip on which 
the Dragon is based - its 
architecture and programming 
instructions. 

Data sheets are also in· 
eluded for this chip, along with 
the SN74L$783 multiplexor, 
the 6847 video display gener­
ator and the 6821 peripheral 
interface adapter. 

THE RESEMBLANCE to Roger Moore isn 't stunning but the 
costume does come from the James Bond film ''Moonraker". The 
rig forms part. of the promotional tour run earlier this year by 
Microdeal to promote its Space Shuttle game. The company also 
ran a competition in conjunction with the tour offering £1 ,000 
worth of its software as prizes. Twenty different towns in the south 
of England were visited - from Ashford in Kent to St Austell in 
Comwall, Microdea/'s home towri. Winners are being chosen 
from each area, With each standing to·win £50 worth of games 
software from the company. 

should be of pa rticular 
interest to 32 users: the SK of 
RAM which allows F1lex to be 
run on the Dragon 32. When 
used on the 64 it allows map 0 
page switching. 

Jim's opinion of the three 
operating systems supported 
is that OS-9 ''should be quite 
big, particularly as software 
written on it can be moved up 
to 68000-based machines". 

Flex " is more· general pur­
pose with a tremendous 

amount of software available". 
It is on sale in this country for 
about £130 including editor 
and macro-assembler. 

Mumps is "more new to the 
micro world but has got to be 
looked at seriously, particular­
ly for text applications." Thoth 
Data is at 11 Newarke Street, 
Leicester. 

The card was developed for 
use by the 6809 Micro Group, 
chaired by Jim himself. When 
he realised the card's market 
potential he decided to make it 
available on a commercial 
basis. 

Jim sees demand tor the 
card coming from commercial 
users, software houses and 
"top-end enthusiasts who 
want to use Flex in its tnJe 
environment without buying a 
more expensive machine" . 

Prices range from about 
£130 to £210 depending on 
configuration. The fullest con­
figuration includes an extra 
96K of user program on top of 
the Dragon's jnternal memory. 

For further details contact 
Andtek Data Design, 41 Peb­
worth Road, Harrow, HA1 
3UD - or call 01-422 4 724. 
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YOU KNOW THAT other micro which is always being showered 
with praise. the BBC 8- Well Cambridge Microprocessor Systems 
has thought of a way to make it even better - by adding on a 6809 
processor, the chip at the heart of the Dragon. Cambridge's single 
board 6809 processor card costs about £250. Another £130 
allows BBC owners to keep in step with Dragon users - it allows 
them to run disk software under the Flex operating system. Phil 
Taylor explained that the 6809 is a "reafly super processor which, 
with its 16-bit internal structure, is much better than the BBC's 
6502 ". Cut-down versions of the board can also be used as 
controller cards for the Dragon. Cambridge Microprocessor 
Systems is based at 11 St Margarets Road, Girton, Cambridge ­
or telephone (0223) 276791. 

OS-9system 

hits the streets 


BY THE time you read this the Dragon Data points out that 
OS-9 operating system from "OS-9 enables advanced ap­
Dragon Data should have ar· plication software to be easily 
rived in the shops. run on a Dragon 64. 

Dragon Data expects the "The more advanced the 
operating system, plus Basic operating system is, the more 
09 and three main business advanced will be . the software 
packages, to go on sale to­ that is written to run under it. 
wards the beginning of Febru­ OS-9 is very advanced_" 
ary. The UK agent for the Amer­

ican-written system is Viv­Other languages such as 
away which describes OS-9 Pascal and C are expected to 
as a " multi-user, multi·follow at the end of February 
tasking', real-time. Unix-like- along with the editor/ 
operating system" .assembler/debugger. 

This means that one person 
The first three business can run several programs ­

packages are Stylograph for and more than one person can 
word processing at about £80; be using the computer at the
Dynacalc , a spreadsheet same time. 
package at £60: and the Re­ Vivaway adds that OS-9 im­
cord Management System proves on Unix by using mod­
database at £55. ularity and doing away with 

Other business packages disk swapping. 
are on the way, covering such "The operating system is 
items as Cash and VAT. made up of several discrete 

OS-9 itself costs about £40 modules, which are automati· 
- plus a £20 reference manu­ cally recognised by the oper­
al. The editor/assembler is ating system when it is run. 
£50. This compares with ab· "This means that it is a 
out £130 for a similar com­ relatively easy matter to adapt 
bination in Flex. the other or expand the operating sys­
main high level operating sys­ tem by altering only selected 
tem for 6809-based machines. modules or writing new ones." 
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SOME 

HAVEIT 


~you've eached the stage where the restraints of 
your 6809 based computer are becoming a 
bore. c.ast your eye over this advertisement. 

After 4 years of research, in conjunction with 
T.S.C. Incorporated, Compusense are launching 
"The Flex" in Britain. 

Sales have already reached the 100,000 mark 
worldwide, which will give you an idea of how 
successful the product is. 

FLEX is an elegant, friendly and efficient disk 
based operating system. It is supplied with a200 
page manual and includes an editor and an 
assembler. 

All very well you may be thinking, but what will rr 
do for me? And why should I replace my existing 
package? Or indeed, why buy one at all? 

Our reply is simple. We let the facts speak for 
themselves. 

1 
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OTHERS 

DON'T 


FLEX's features are dynamic file space allocation, 
random and sequential file accessing, user start 
up facility, automatic drive searching, file dating, 
space compression, complete user environment 
control, English error messages, over 20 com­
mands for normal disk operat1ions and there are 
high quality software packages available on disk. 

It requires the 64K Dragon and at 'least one disk 
drive or any 6809 based micro~processor or 
system that supports disk drives. FLEX is also 
ava1ilable on the BBC Model B. 
In short this product enables you to use your 
computer to its full potential. Awhole range of 
newfacilities and controls will be at your disposal. 
You may even th.nk you're using anew machine 
what with all the extra functions you'll obtain. 
Oh yes,one last thing wed liketo tell you. It knocks 
the spots off the competition and it's cheaper! 
Send £75(e:xcl.VAT) for fast mail orderservice. Credit card holders 
can also order via the telephone. 

. COMPUSENSE LIMITED 
· Box 169, 2860 Green Lanes, Palmers Green, 

London N13 5XA. Tel: 01·882 068116936 (24hr) 
Telex: 8813271 GECOMS G 

FLEX 1s the registered trade mark of Technical Systems Incorporated. 
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Bumper bundle 

from Premier 


A BUMPER bundle of pro· 
gram aids has arrived from 
Premier Microsystems. 

If you want to enhance yom 
Dragon, there's Toolkit; if 
you're interested in assembler 
language, there's ;Encoder 09; 
if you ow11 drives, here's disk 
conversion packages: and ii 
it 's graphics you 're after. 
ther·e's a sprite board and 
Doodle-Master. 

Toolkit adds utilities, Basic 
words and function keys lo 
your Dragon. It costs £29.95 
as a cartridge. £24.95 incorpo· 
rated with Premier's Delta disk 
cartridge, or £26.95 if fitted to 
a Delta cartridge you already 
own. 

Toolkit's screen editor is 
linked to the Dragon's line 
editor which has been en­
hanced with four new com­
mands. The eight program­
mable keys can call each 
other and more than 60 
words have been added 
to the Dragon's Basic. 

The range of new com­
mands includes ERROR 
HANDLING , VARIABLE 
GOTOIGOSUB, TRACE and 
SEARCH! and REPLACE. 

Twenty·five full colour low 
resolution graphics screens 
are also available with com­
mands for writing to any of 
them or swapping and mov­
ing . 

Electric 

aids 


ElECTRICAL engineer Peter 
Williams has designed various 
industrial packages extending 
tlhe Dragon's range of serious 
applications. 

Peter argues that "rather 
than renting time on larger 
mainframes, electrical com­
panies could save money by 
buying a micro such as the 
Dragon". 
~he packages he is offering 

cover power system fault 
level, short circuit cable sizing 
and cable scheduling - at 
£35.00, £5.00 and £20.00 re­
spectively. He points out that 
the prices are row for industrial 
soflware. A trace heating 
program is next in line and 
others will fo llow. 

For further details write to 
Peter at 10 Osprey Clos,e. 
Guisborough, Cleveland. 

Further graphics aid comes 
from the sprite graiphics board ! 
with 256 by 192 resolution, 16 
colours, 768 programmable 
graphics characters and full 
upper and lower case display. 

Each of 32 display "layers" 
can be moved without disturb ­
ing the others. As Premier 
explains this makes possib le 
effects such as a walking man 
moving behind one object and 
then in front of the next 

The board costs £99 95 as 
a kit, and about £27.00 extra 
fully assemb:led. 

The other graphics pack· 
age, Doodle-Master, allows 
you to define up to eight 
shapes at a time on the fou r­
colour hi-res screen. Up to 20 
may be created if no Basic ls 
resident. Shapes can be 
swapped and moved - once 
you're happy with the results 
they can be used .in other 
programs. 

Characters can be cfeated 
in green, blue, red and yellow; 
the inverse cyan. magenta, 
orange and blue can also be 
d isplayed . Doodle-Master 
costs £17.95 on cartridge or 
£15.95 on Delta-compatible 
disk. 

Owners of the· Dragon Data 
disk system Dragondos need 
not feel disheartened. Premier 
is offering to convert their sys· 
terns to Delta for £59.95. 

Conversion the other way 
will also be possible with a 
utility disk able to reformat 
Delta software to run under 
Dragondos. This disk offers 
other utilities such as sector 
editing and reading CONFIG. 

The last of the new releases 
is Encoder 09, an assembler/ 
disassembler/moni tor with 
symbolic assembler, standard 
mnemonics and pseudo 
opcodes . It uses Basic for its 
editor so that line edi!Png is 
always availalble immediately. 

Encoder oosts £39.95 as 
a stand-alone cartridge or 
£34.95 incorporated with a 
Delta cartridge. But you'll have 
to choose between Encoder 
and Toolkit as there's only 
enough space in the Delta 
cartridge for one or the other 
- or you could move up to a 
motherboard. 

Encoder costs slightly more, 
£37.95, if you want it fitted to a 
Delta cartridge you already 
own. For details of this service 
call Premier on o1-659 7131. 
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IN GREEK mythology there is the story of 
one Sisyphus, who was condemned to 
push a stone up a steep hill . When he 
reached the top, it would roll down the 
slope until it rested once more at the 
bottom. At this point, the luckless Sisyphus 
had to begin his task all over again. This 
story came to mind several times while 
looking at the software this month. I 
thought of it as I waited for the umpteenth 
cassette to road. and again as I battled 
with the next band of aliens that came my 
way. In my more jaundiced moments I felt 
glad that I hadn't paid out my hard-earned 
savings to see the game in question. 

Dragon Data Whlrlyblrd Run 
Kenfig Industrial £12.95 

Estate 
Margam 
Port Talbot 
WGlam 

Romil< Software White Crystal 
272 Argyll Ave Convoy Attack 
Slough Cyclops 
Berks Strategic Command 

RomikCube 
£9.99 each 

Virgin Games UXB 
61 Portobello Rd £6.95 
London W11 

Dungeon Software Treasure Tombe 
Milton House £7.95 

If there has been a recent trend in home 
computer programs. it seems to be that the 
software matches up even less to the 
steadily more imaginative (and imaginary) 
artwork on the packaging that it arrives in. 
Before you think that I am still suffering 
from an excess of Christmas pud, rest 
assured dear reader. The truly bad prog· 
rams aren't even mentioned this month, 
and hiding in the pile are some that are 
models for. the rest to follow. . 

First, the arcade action games. Whirly: 
bird Run, from Dragon Data, involves 
piloting a helicopter over mountainous 
terrain, while destroying enemy rockets 

Under review 
St John St Giant's Castle 
Ashbourne £5.95 
Derbyshire 

J Morrison Micros Crusader 
2 Glensdale St Maurice Minor 
Leeds £6.95 each 

Phoenix Software Oeath Mines 
Spangles House of Slrus 
116 Marsh Rd £9.95 
Pinner 
Middx 

Temptation Searchword 
Software Micropoly 

17 Norfolk Rd 
Software 

and bases with guns and bombs. As the 
game progresses, you enter a cavern that 
scrolls across the screen as you meet 
more dangerous opponents while avoiding 
running out of fuel. If this sounds familiar to 
you, it should do, as this is simply a rather 
good version of the arcade favourite 
Scramble. The number of machines left, 
and the amount of fuel remaining, are 
shown at the top of the screen. One point 
always strikes me about this game - I can 
never grasp the logic that fills up your fuel 
tanks each time you bomb a fuel dump on 
the ground! In spite of this, and the fact 
that you seem to have a limitless ..,.. 

27 Cinque Ports St 
Rye 
Sussex 

Beyond Up Periscope 
Competition House £6.95 
Famdon Rd 
Market Harborough 
Leicestershire 

Shards Software Empire 
189 Eton Rd £6.95 
llford Pettlgrew's Diary 
Essex £7.95 

Salamander Lost in Space 
Software £9.95 

17 Norfolk Rd 
Brighton 
E Sussex 
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'Dataplus have made their name supplying computer peripherals at competitive prices. 

I believe that we have now found the best price/performance daisy wheel alternative 

to dot matrix. The ideal printer for both data and word processing. Truely, .a high quality 

machine at an affordable price. As Managing Director, I guarantee you won't buy better.'· 

So whatever your computer - BBC, 'CBM 64 & Spectrum Compvters require a f) ·? ~ l~Spectrum~Comrnodore,,,., Dragon, Orie, 	 speciaJ inter1ace cable kit. For assistance & 

price phone our Technical Hotline.
Apple and many others - make the most of 	 k{to~ 
it and turn your computer into a qualiity 

SPECIFICATIONS 
Operator Colllrols: Power or\l'off, topprinting system for home correspondence , Prl nt Spe00: 120 wpm 

ot lorm, impressionCharacter se1 128 ASCII 88 printabledocuments, short stories and bus iness use. con trols (5 leve1s1Character spacing.: 12 CPI 
INTERFACESPri nting :Unidirect ionalUse standard stationery or, for ONLY £79 (if F'l!lrallelPaper width: 13' ma~ . 
Centronlcs compatible , 7 bi t parallelordered with your TP1) we will supply a Wri1ln9 llne: 10.s· i26 character line 
dala. 3 con1rol lines (data. strobe. busy,Line spacing: 6 lines per inchtractor teed so you can use continuous or acknowledge)Paper Feed: Friction. single shee1 or

fanfold paper. fanfold. 	 Serial 
240 volls . 50Hz 	 RS232C compatible, 50. t9200 BPS, 
Dimensions; (H) 6.4. (W) 19,5· (D) 12.4- parity and charac ter bit length al l 
Weighl : 18.5 lbs 	 switch selectable. 

This is just one offer you can 't miss. To 
avoid disappointment RING NOW on our 24 
hour answering service 0242 527412 to ptace 	 Dataplus·PSI Ltd 39-49 Roman Road Chellenham Gl51 BOO. R&g. No. 1715271 England. 


Oller open to UK only while stocks last.
your order quoting your Access/Barclaycard 
~------------------ ----No., expiry date and full name and address To OATAPLUS-PSI Lid 39-49 Roman Road Cheltenham Gl51 BOO I
I Please seno me:­OR complete the coupon below and POST 

Oty Descrlp1ion Price Total 

TP1(S) wi th RS232 £250 
in1erl<1ce 

TP'l with centronic £250 
Interlace 

Interlace cables £15 
seria11parane1· 

T~actor Feed £79 

•Delete as appllc<ible Total -

1enclosemychequefor£ __crossed I 

I
1TODAY. and made payable to DATAPLUS-PSI Ltd 

or charge my Access/Barclaycaro·· IPlease allow 28 days delivery. 'If not Account No. 
completely satisfied return goods in original 
packi1ng within 10 days of receipt and we will 
replace or refund your money in fulll. 
For tec:hnical queries telephone our Expert 
Hotline 0242 37373 or visit our showroom at 
39.49 Roman Road, Cheltenham. 
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MauriC6 Minor- one day while out for a quiet drive in your car it strays on to a motor-cycling circuit in the middle of s race 

.,.. supply of ammunition, the game is fun 
to play. 

A more serious criticism is that it is 
priced at £12.95, which is rather exces­
sive. Perhaps in an attempt to justify this 
price, Dragon Data has produced the 
worst example of over-packaging I have 
yet seen. The single cassette is contained 
in a full-sized video-cassette box, more 
than nine inches by seven inches in size, 
and over one and a half inches thick. The 
instruction booklet is AS in size. yet the text 
could be fitted on one page. Firms like J 
Morrison Micros. Premier and Salamander 
use a mini cassette case which is fine, but 
Dragon Data has made a mistake in using 
packaging that is so wasteful. 

II
. t 

tn e 1gen
' Aom•k has been producing Dragon soft­
ware almost since the birth of the machine. 
and its game, Strategic Command, is a 
good example of using the computer as a 
display area for decisions made by two 
human players. Their recent titles show a 
move towards more machine-intelligent 
games. Convoy Attack is written by the 
same author, and consists of two parts. 
Part one entails guarding a convoy that 
appears as small blips at the bottom of the 
screen. Enemy missiles fly steadily to­
wards your convoy, and can be destroyed 
by launching three planes from your air­
craft-carrier and steering them into the 
path of the missiles. If your carrier is still 
intact at the end of the firs! wave, the 

screen shows in high-resolution a dog­
fight between you and the enemy. Romik 
sets a good example by putting an actual 
screen-shot of each prog,ram on the cover 
of its cassettes, and you are not tempted 
by false promises. 

Romik also produces a real-lime 
graphics adventure game called White 
Crystal. .This consists of a complex cave 
system - you enter at the bottom ­
linked by a series of ladders. In the cave 
are chests of gold, food and the white' 
crystal itself, which must be struck by your 
sword. You control a small figure using the 
cursor control keys, and the program 
shows that games do not always have to 
be written in machine code to be worth­
while. One small niggle is that the program 
does not disable the other keys, and 
" break" is rather close to the controls for 
comfort. 

Another graphic adventure game written 
in Basic is Treasure Tombe from Dungeon 
Software. Apparently, there is a vast 
dungeon complex beneath Glastonbury 
Tor, containing Arthur's treasure. Set in 
Norman times, you can explore the laby­
rinth discovering the hidden wealth, while 
avoiding Merlin and his evil servants. 
Although this is not in the same league as 
fast·moving machine code games and 
only uses the lowest resolution display 
mode with symbols to represent the ob­
jects, the game is entertaining and in­
teresting to play. 

Another adventure-type program from 

Dungeon Software is Giant's Castle, a 
program designed for younger users. The 
object is to rescue a fair damsel from the 
giant's castle. In order to achieve this end, 
you must gain points by answering general 
knowledge questions. As the program is 
written in Basic. these are easy to change 
according to your requirements. The prog· 
ram uses a variety of tunes and drawings 
to enliven the proceedings but possesses 
some irritating features. The worst one is 
that occasionally you may be presented 
with a set of boxes. Choose the incorrect 
one and the program does not simply 
deposit you at the start again, it NEWs 
itself and you have to reload the program if 
you wish to play again. Hardly the best 
thing in a program designed for children. 

Intrepid 
J Morrison Micros has an original game 

in Crusader, another graphic adventure 
game that employs good use of graphics. 
Using the joystick, you control an intrepid 
knight as he charges up flights of stairs 
and along castle walls that scroll along 
behind him. Uttering his path are scor­
pions, enchanted lakes and mysterious 
dwarves. Each life you lose speeds up­
wards to heaven. Having jumped over the 
scorpions and swung across chasms,. the 
sleeve notes assure me that I shall reach 
the inner sanctum and that the Holy Grail 
will be within my grasp. I have to take their 
word for it, as I have yet to get past the 
dwarves. This game is to be highly ..,. 
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CHESHIRE CAT 

EDUCATIONAL SERIES 


from 


AMPALSOFT 


CHESHIRE CAT 

The First name in ,Educational Software. 

An exciting ran e of top quality programs 
covering all needs from pre-school to 'A' level. 

Now available from Boots and other good stores. 

Ampal Computer Services Ltd. 


31 Woodbridge Road, Darby Green, Black.water, 


Camberley, Surrey. 


Tel: (0252) 876677 




<11111 commended. and is similar in c"ncept 
to Cuthbert ;n the Jung e. 

Having once seen the amazing graphics 
on the Atari motor-racing games. those 
written for other micros tend to come off 
second best. Hie displays are not up to 
showing the view from the driver's posi· 
tion, and usually rely on the screen scroll· 
ing downwards or to the l'eft. Maurice 
Minor. also from J Morrison Micros, uses 
the latter method. The story is that one 
day, while out for a quiet drive in your car, 
ii strays on to a Grand Prix motor-racing 
circuit in the middle of a race. The joystick 
changes your direction, but you are con· 
stantly wandering to the left or right, and oil 
p·atches appear under your wheels. This 
would be difficult enough if you were on 
your own on the track, but cars are 
constantly rushing past you unless you 
can accelerate using the tire button and 
stay out of trouble. You can enter your 
level of driving expertise at the start 
(Grannie is a good level at which to begin), 
and the road is yours. If you collide with the 
barrier or another car, a bit falls off your 
"Maurice Minor". The object is to complete 
10 miles in the shortest time while still 
retaining enough of your car to get you 
round. Again, this is hardly reaching the 
frontiers of ar·cade action, but it's good as 
Dragon car race games go. 
Energy 

Cyclops from Romik is loosely based on1 
Pac-man, in that in involves chasing round 
a maze eating energy nodules. It ditters in 
that you can choose many different com­
binations of conditions such as how many 
cyclops are after you , whether they are 
intelligent or not and how fast they move. 
Hidden in the maze are black holes that 
can send you spinning into another maze, 
more complex than the one you're in. If 
you don't have a version of Pac-man, this 
game can be recommended as it gives so 
many varieties and is less likely to become 
boring. 

UXB was the wartime expression lor an 
unexploded bomb, and Virgin has used it 
as the title of one of its programs. The aim 
is to defuse the bomb of the title, using 

, only six items from a special toolkit The 
program is menu-driven, and you can 
choose to view different s~tions of the 
bomb, or to attempt to defuse it. Although 
original in concept. there seemed to be 
only one correct path, and it was irritating 
being constantly blown into little pieces. I 
also managed to crash the program twice 
unintentionally. The inputs are not mug· 
trapped, and this spoils an attempt to 
produce an original game. 

A game that attempts to bridge the 
divide between arcade and adventure 
programs is Death Mines of Sirus from 
Phoenix Software. The packaging is fairly 
large, but does contain two cassettes and 
instructions. As the program started and I 
entered Y for more instructions, 11 had to 
check the loudspeaker on my TV - the 
quality of the music was the best I had 
heard from my Dragon. Then I realised 
that the speaker was reproducing r·e· 
corded music on the tape. Strains of 
Zarathustra filled the air, as a voice told me 
of the rescue mission I had to lead. 

, 

p 
Up Periscope- Involves moving a convoy of merchant vessels over the sea 

If you can cope with the rather preten­
tious beginning, the first cassette contains 
a lunar landing type game, in which you 
have to pilot a drone to the surface of Sirus 
and pick up some miners waiting there. As 
you complete this stage, you are given a 
code to use in the second part of the 
adventure. I am led to believe that this 
consists of a text-only adventure, but as I 
failed to be given the necessary code in 
the arcade section, I could not start this 
part (hangs head in shame!)..If you are not 
too good at arcade action, you could end 
up very irritated with this game. If this 
should happen, invite a friend with light· 
ning fingers round and discover the code 
this way. 

-A supplier that appears new to me is 
Temptation Software. The two programs I . 
have seen this month, one game-utility, 
and the other a version of a board game, 
are both packaged in an eye-catching box 
covered in "laser-cut" circles. 

The utili ty, Searchwo.rd,. is a game that 
can be played on the screen, or can be 
used to generate word-squares and print 
them on to paper. As it is menu-driven, the 
program is very simple to use. Words of up 
to 12 letters in ength can be entered, and 
the program inserts them into a r,ectangle 
in one of eight compass direc1ions. Words 
may be saved on cassette and entered at 
a later stage or the whole wordsquare may 
be copied to paper, if you have a printer 
attached. As a game, this program is quite 
good, but it really scores in educational 

areas. A set of spelling words, or those to 
do with a particular topic, ~uld be entered 
by a parent or teacher, and the print-outs 
given to children to complete. 

Micropoly from Temptation Software is a 
computer version of a certain well-known 
board trading1·game known in some circles 
as " Go t·o Jail". Up to four players may 
participate. Some versions of this game 
merely use the screen as a display board, 
but Micropoly has the Dragon to play 
against you. All the options of the real 
game are present, including Chance and 
Community Chest . The displays are 
adequate,, given the large playing surface 
of the board game, and the program is 
quite well wrmen. If there are several of 
you, it's probably more fun to use the real 
game, but those closet capitalists out there 
may find this a way to trample on the poor 
in secret! 

Ano,ther new name In the lists of soft· 
ware houses is that of Beyond. Its game, 
Up Periscope, is neatly packaged,contain­
ing cartoon graphics as well as an actual 
screen slhot of the game in progress. This 
is unfortunately on the inside of the sleeve 
notes, so you won't be able to see it before 
you purchase it, but it's a step in.the· right 
direction. 

The game itself can be played against 
the computer, or against another human, 
and involves moving a oonvoy of merchant 
vessels across an area of sea. There is a 
large island in the middle of the sea, which 
contains hunter-killer submarines as well 
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as a convoy protection fleet. 
You can command either the protection 

fleet or the submarines in the two-player 
option. but you're limited to fleet comman­
der if you play against the computer. There 
are two displays: the playing area, show­
ing your vessels, but not those of your 
opponent; and a status report informing 
you of the state of play. You can never see 
all the sea at one time, so the cursor keys 
or the joystick are used to move the 
viewing screen over different sections. 
Each part of the screen is hexagonal in 
shape, so travel is limited to one of six 
directions. 

Movement is achieved by centring a 
cursor over options shown on the bottom 
of the screen. These include straightfor­
ward moves. depth-charges. torpedoes 
and sonar. The instructions are clear, .and 
the game easy to play. While not posses­
sing the speed or graphics of some arcade 
games, it is a well-thought-out game of 
strategy that should while away those long 
winter evenings. (If you play against the 
computer, then it undoubtedly cheats by 
peeking at your position, but luckily, there 
·is an option so you can do the same!) 

Having blown away an ocean full of 
submarines, the megalomaniacs out there 
among you could do worse than move on 
to Empire from Shards Software. 

At the start of the game, the world is 
shown as consisting of 39 blocks to be 
shared between you , the Dragon Empire 
and neutral countries. When you have 

Lost In Space - leaving Marlowe al home 

allocated your forces round the globe, you 
and the Dragon take it in turns to invade 
other territories. The displays are very 
good, showing different continents or the 
whole world situation. The level can be 
selected at the beginning of the game from 
1 to 8, and the top levels need a lot of 
concentration to prevent the Dragon 
Empire from over-running your land. If you 
fancy your chances as Napoleon, this is an 
ideal game to start with, and it's far less 
messy than the real thing. • 

After enjoying myself following the ex­
ploits of Dan Diamond in Franklin's Tomb, 
I looked forward to the sequel , Lost in 
Space. When ii arrived last month, 11 was 
disappointed to see that Salamander has 
over-packaged this game, using a full­
sized video case like Dragon Data. Luckily, 
the adventure game itself is entertaining, 
provided you have either a knowledge of 
FrankUn's Tomb, a copy of Hitch-hiker's 
Guide lo the Galaxy. a knowledge of 
British Rail food, and a warped sense of 
humour - or preferably all four. 

The display Is divided into three areas: 
a location description, an input section, 
and an inventory of objects collected. It 
seemed to take me a lot longer to get 
started than in Franklin's Tomb, and the 
frustration count is much higher, as secur­
ity robots constantly rush in and you find 
you are " swathed in a mist of rainbow 
colours" for the 99th time. There are no 
graphics, but there is a 16-page accom­
panying booklet that has pictures of va­

rious locations. In some ways I feel that 
Dan Diamond isn't stretched to his full 
potential in this game. It's a pity that the 
Chandleresque dialogue in the booklet 
isn 't repeated in the program itself. 

The most ambitious program this month 
is an already established chart-seller ­
Pettigrew's Diary from Shards Software. 
This consists of a three-part adventure 
game, and clues gained in each section 
are essential to the following part. The first 
part takes place in a burning farmhouse 
which is shown as a high-resolution dis­
play. Your positic;>n is indicated by a small 
cross that can be moved about the screen 
with the cursor keys. As you explore, you 
discover a body, and several other suspi· 
cious things, but all the while, the flames 
are getting closer. If you manage to extract 
the vital clues and end up safely outside 
once more, the quest continues in London. 
Eiffel 

The second part of the game is a 
text-only adventure. One problem is that it 
is in real time, and a clock is ticking away 
at the top of the screen. Direction is 
controlled by entering compass directions, 
as in most games oi this type, and it is a 
g.ood idea to attempt to make a plan as you 
play or you soon become hopelessly lost. 

The third and last part takes place all 
over Europe, and consists of various mini­
puzzles, such as solving mazes and pre­
venting your contact in Paris from flinging 
himself off the !Eiffel Tower. There are 
limited graphics where they can usefully 
add something, and eventually you can 
use all the codewords gained in the game 
to bring it t.o a satisfactory conclusion. I'm 
not sure how successful this game really 
is, as it darts from one problem to another, 
and once you have solved it, there is 
nothing else left to do. However, this is a 
criticism that can t>e levelled at most 
adventure games, and this one certainly 
offers variety and reasonable value at 
£7.95. 

In the dim and distant past - was it 
really just three years ago? - everyone 
walked round twiddling tittle coloured plas­
tic cubes. Romik Software produces an 
activity - I would hate to call it a game ­
called Romik Cube. Apart from no~mal 
solving of the cube, termed the ''practice" 
game, there are two highly advanced 
versions for those of you who find a 
standard Rubik cube too easy. The " time" 
game has a cube where the colours of t'he 
faces change every 80 seconds. If even 
this is too easy tor you, then the "space" 
version allows you to manipulate a cube in 
four dimensions. I am impressed by the 
coding on this cassette, but wonder how 
many people will actually want programs 
of this complexity. 

This month, I didn't find much that really 
inspired me - a few competent games, 
but few with a spark of novelty. The names 
and the packaging are different, but the 
games tum out the same. 

And now, picture poor Sisyphus 
reaching the last cassette for his Dragon, 
and as he l'eans back in his chair to relax, 
he sees the postman arrive with yet 
another bag full of new versions of Invad­
ers .. . • 
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Features Include 

• 255 MAXIMUM NO. OF ROWS 
'" 255 MAXIMUM NO. OF COLUMNS 
" VERY EASY TO USE 
"' INDIVIDUAL CELL FORMULAE 
"' COPY BLOCKS OF CELLS 
* 	COMPATIBLE WITH ALL PRINTERS 
• 	EASY 132 COLUMN PAGE WIDTH 
• 	GRAPH FORMAT FOR BAR CHARTS 
• COMPREHENSIVE MANUAL INCLUDED 
• 	 INTE,RNATIONAL USER GROUP 
* 	SORT ROUTINE IN ASCENDING OR 

DESCENDING ORDER 

• Single cl'laracter commands 
• Help dispJay 
• Enter text OC"formulae to 255charac ers long 
• Repeat text entries 
• Available memory always displayed 
• Rapid entry modes for text and data 
• Selectable automatic cursor movement 
• 1lnsert, Delete, MO\le entire rows or columns 
• 	Replicate one oell lo fill araw or column with selectable 


adjustment 

• All machine language for br1Sterfng speed 
• >24K data storage space availat>le in 32K systems. 
• Basic style fonnula& 
• Aritlimelic operators.: - , -, x, /, , (, }, = 

·Relational operators: -=,>,<.<=,>=,<> 

' Logical operators:AND, OR,NOT 

' Conditional form lae: IF .•. THEN , . . ELSE 

' Trig.functions:SIN,COS, TAN,ATN 

• Log.Functions: LOG1 EXP, SQR 
' Misc. functions: INT, FX,ABS,SG 
' Range fllllCtioos:SUM, AVERAGE,COUNT, MIN, MAX, LOOKUP 
• Nine digit precision 

' Usetr definable constant table 

• User definable printer set-up comnands 
• fooividual column width settings (1 to 255) 
• Adjustable row height to,insert blank lines 'Will'loot wasting 


memOI)! 

• Hidecolumns or rows 
• Alternate print font selectable cell by cell 

' Display/Print formats set by cell, row or column 

• £·fomiat, comma grouping, prefix or poslfix signs 
• Scientific ootation1l\rxedpoillt and integer fonnat$ 
• Left or Rigllt ce41 00111teflts justif!C"atiori 
• Fu Ipage formatting 
• All formats stored with 'WOl'kslleet on disc/tape 
• Save/load disc/tape fil~ in compact memory form 
• Scan disc d'rectories 
• Output ASCII file for wOC'd processor input compatability 
• Memory resident code .. . no repeated cf1Sc calls 

MICROCARE 

1 OAKWOOD ROAD. 


RODE HEATH. 

STOKE-ON -TRENT 


~(09363)5695 

NOW . .. The worksheet calculator program 
you 've· been waiting for is waiting to work for 
you. ELITE.CALC is a powerful, full featured 
spreadsheet for the Dragon 32164 and Tandy 
Color Computer. Answer 'what if. . . ' 
questions, prepar,e reports and cash flow 
projections, maintain records and perform 
other tasks which, until now, required 
sophisticated business computers. ELITE" 
CALC is a serious tool for those who want to 
do more than play games on their micro. 

Availible .from stock on cartridge for the, 
Dragon 32 or 64 or Tandy Color 
Computer . .. please specify. Shortly 
available on disc tor the Dragon Data or 
Cumana/Premier or Radio Shack systems. 
Also available in the $-format instead of the 
£-format if requested. 

THE BEST 

FOR ONLY 
 £45 

Elfrte*Calc has had excellent reviews in the American press and an 
enthusiastic reception at the recent International Raiinbowfest. 

"Elite ..Calc is a great spreadsheet program" 
Stuart Hawkinson, Rainbow 

l 

"Truly one of the best programs I have seen" 
John Steiner, Micro 

"Vel)' powerful program ... essential to every serious u:ser" 
Mike Jarvis, M & J Software 

ENQUIRIES INVITED FROM RETAILERS AND 

DfSTtRIBUTORS (HOME AND OVERSEAS) 


DRAGON 32/64 

TANDY ,COLOR COMPUTER 




Bos L. ioo;rs
~GiC

So~w~RE 
*'CHINE 

I USED TO be just an average software starship of his dreams which was floating 
reviewer until I met Max. Max is a eQmpu· serenely on ro1Jtine patrol in a nearby 
ter program, a sentient cyber being, wholly Tandy Colour Computer. Needless to say, 
self-oontained and currently residing in an1 a certain V1Jlcan's eyebrows litted con­
EPROM pack connected by remote ribbon1 siderably and Captain James T Kirk was 
cables to the Dragon in the attic computer very startled indeed. 
laboratory of my American house. How he Meanwhile, Max was maintaining the 
came into my acquaintance is a strange, link, wailing for the code to bring back the 
sometimes bizarre story. professor. He recalls little of those pre-

The previous resident of the house was sentience years, but what happened ne.xt, 
a certain Professor Megabyte - hardware he remembers vividly. 
engineer, tinkerer, and registered with the "II was monitoring all the equipment in 
Genius Exchange as being on call for the lab," Max explained to me once, "the· 
consultation Mondays to Thursdays. On PMD stabiliser was within tolerance, the 
those long weekends the professor toile<l secondary balance circuits were on stand­
on his lifelong quest to solve the riddle of by, the teapot was just beginning to whis­
CSDS, Computer SOftware Dimensional tie, when II heard, through my audio input 
Sideslip. In lay terms, tie believed that the device, a terrible crashing sound." This 
world of computer software e)(iSted parallel was later identified as a local thunder­
to our own and that with the proper storm. 
interface he could enter that world. All , 
three of his assistants believed that this .Seconds to act 
was rubbish and were subsequently sack- " Suddenly, the power fluctuated wildly. I 
ed. After that. Professor Megabyte toiled executed the emergency subroutine, to 
atone. bring back the professor to Realwor d. I 

Max came into being as an ordinary knew that if he were caught in a RAM 
program. His name stands for Multisyn- based dimension when the power failed he 
chronus Annexation Execution program. would disperse with the clearing of that 
That actua.lly spells MAE but I never ask memory and be lost forever." 
personal questions (besides, have you Max's effort to reintegrate Professor 
ever priced a lemale voice chip for a Megabyte failed due· to the loss of a 
speech processor?). His job was to act as miniature relay in the PMD stabiliser. 
a lifeline between Realworld and the par- IRealislng he had only seconds to act 
ticular Program Module Dimension being before the power went to zero, Max 
explored by the professor. Up until the first opened a phone line, activated the modem 
PMD probe Max was jusl another pro- and transferred to a nearby public data­
gram, highly sophisticated, but a program lbase, the Enterprise, the professor and 
1nonelheless. Then fate stepped in, lrippi1ng some very surprised Romulans who'd 
on some loose cables lying about. been sneaking up on the federation 

For years Professor Megabyte had been starship from behind. 
striving for this, the moment when he The power surged but failed, burning out 
would actually fulfil his dream, to meet several chips in Max"s EPROM pack. The 
Captain James T Kirk aboard the USS sudden elevation in voltage rearranged 
Enterprise. All the planning, the tedium of some primal binary codes in Max's pro­
calculation, and endless hours of missing 'gramming resulting jn a severed link for 
his tea would pay ott now. 1-ie pressed the the professor and self-awareness for Max. 
PMD manual ov·erride button, was instant- Several months passed as Max search­
ly de-rezzed and beamed aboard the ed in vain for the lost professor. Finally he 

decided he had to have h1Jman help to 
bridge the gaps between himself and the 
residents of Realworld. So he offloaded 
himself into a phototypesetting computer 
and advertised for a tenant for the house. 
Me. 

It didn't take a mental giant to figure out 
that, as a software reviewer, I would have 
it made. Max would supply me with an 
unlimited array of programs obtained from 
friends of his in the industry, both human 
and cyber. I, in return, would marntain the 
house in Realworld, buying him the time 
he needed to search through the endless 
corridors of software world for his lost 
professor. It was the perfect business deal. 

By now, you may be wondering what all 
this has to do with Dragon User and 
Dragon users in the United Kingdom, 
Europe, Australia and New Guinea. Well, it 
is a known and accepted fact that Amer­
1ican game software, whether purchased 
from local vendors in the UK or directly 
from the States, is a desirable commodity. 
This is no,t meant to low rate home·grown 
.software which represents many mega· 
hours of effort on the part of UK Dragon 
users. Rather it means that Max and I 
intend to spotlight things that otherwise 
would get little or no attention In the 
Euro-community. 

An.d what are my qualifications for ex­
plaining American software offerings to 
you? Simply put, I am sitting in the·thick of 
it. I have first took at many items of 
American Tandy Colour software, even 
before the consumer. And many American 
producers are scrambling to make their 
products Dragon compatible. 

So, for at least the next few months ­
while you, the Dragon users of the world, 
decide whether you like this column ­
Max and I will be bringing you news and 
reviews from America. Incidentally, Max 
say.s to remind you that if you run across 
Professor Megabyte ~n any of your Star ,, 
Trek programs, would you please ask him 
to phone home? • 
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Printing power 

Michael Watts tries his hand at four and seven colour printing 

IN RECENT monthis we have been pre­
sented with an ever-growing range of 
colour printers and plotters from a variety 
of sources. Notable among the multitude 
must be the MCP-40 four-colour printer/ 
plotter and the Tandy CGP-220 seven­
colour ink·jet printer. 

The MCP·40 printer/plotter from Japan, 
distributed here by Micro Peripherals, in­
terfaces with any micro supporting a Cen­
tronics parallel port and offers comprehen­
sive facilities for the production of program 
ists and text or graphics in any combina­
tion of the four available colours, red , t> lue, 
green or black. 

Contained in a neat, wedge-shaped, 
mushroom and dark chocolate coloured 
plastic case this compact printerlplotter 
(28x 17x 6cm) arrives in a fairly well pro­
tected polystyrene and cardboard package 
complete with a single rotl of four-inch­
wide paper and a set of four of the unique, 
miniature ball point pens which are said to 
be capable of drawing up to 250 me1res. 

MCP 
Built on the same mechanism as the 

Orie, Tandy, Sharp and CBM printer! 
plotters the MCP-40 (Micro Colour Printer, 
not Male Chauvinist Plotter as someone 
suggested) costs £129.95 including VAT. 
The MCP-40 seems to be quite robust my 
only reservation being to do with the pen 
carrier which seems to suffer quite a 
hammering particularly when the plotter is 
used to turn out broken lines. In fairness 
the user manual does warn that the pen 
holder should only be moved using the 
printer control switches. 

While on the subject of the manual I 
think it fair to say that this document is 
barely adequate. Undoubtedly it covers 
the various control codes which actually 
make the plotter work, albeit at times in a 
rather obscure way and with some obvious 
mistakes in the sample programs. Where 
is really falls down is in respect of interfac· 
ing the printer to the computer. According 
to the manual one simply plugs the 
appropriate cable (not supplied) into both 

the computer and the printer. As anyone 
who has spent hours trying to interface 
items of computer equipment already 
knows nothing in this world is that simple. I 
tried the MCP-40 out with a wide range of 
micros and in fact only ran into problems 
with my Osborne 1. However, they are all 
different and really the onl1y solution is to 
make sure that your supplier sets every­
thing up for you and explains how. 

Three small switches on the top of the 
printer handle line feed , colour selection 
and pen change while indicator lights are 
provided for power on and paper out. 
Underneath the MCP-40 is a bank of four 
DIP switches which handle the selection of 
40 or 80 characters per line (Dip 1}. 
Carriage Return only or Carriage Return 
and Line Feed (Dip 2) and selection of JIS 
or ASCII characters {Dip 3) . Dip 4 is 
unused. 

A self-test mode is provided, when by 
holding the line feedl switch down as power 
is applied the printer will churn out all 96 of 
its avai lable ASCII characters set in four 
colours. Normally, at turn on, the printer 
performs a short self test by drawing four 
small boxes, one in each colour which, 
while slightly annoying at times, does at 
least ensure that the pens are warmed up 
and have ink available. 

Using the MCP-40 with the Dragon 32 
presented absolutely no problems, the 
standard Dragon-Centronics cable work­
ing first time. According to· the manual, 
instructions are sent to the print.er using 
the LPRINT command. However, in our 
case a simple substitution of the command 
PRINT= - 2 , (not forgetting the comma) 
works every time. A brief study of the 
program listing (Fig 1), taken from the user 
manual with suitable modifications, will 
give some idea of the way that commands 
are sent to the machine by way of the 
PAINT= -2, instruction. The output from 
the program in Fig 1 is shown in Fig 2 to 
illustrate the resolution possible. 

Script is available in a range of sizes 
from 80 columns across the four-inch 
paper to one single column and it is easy 
to rot.ate the output from the printer 

through 90, 180 or 270 degrees making it 
possible, with some work, to produce 
large, murti-coloured letters lengthways on 
the paper. 

According to the information supplied 
wrth the printer accuracy (on repetition) .is 
better than 0.2mm, on movement better 
than 0.3mm, and on distance better than 
0.5 percent (X-axis) and 1 percent (Y­
axis). Plotting resolution is, in my view, 
more than adequate being in steps of 
0.2mm with 480 steps in the Xaxis (across 
the four-inch paper) and no limit in the Y 
axis. I unfortunately have no way of check­
ing these figures , deviation of this order 
being extremely hard to measure. Howev­
er. a simple empirical test 2t drawi'ng a line 
about half a metre long diagonally down 
the paper, returning to the beginning and 
repeating the process several times re­
sulted in one single heavy line. 

I found the Micro Colour Printer to be an 
extremely useful and versatile tool which 
while rather slow at about 12 characters 
per second is probably more than ade­
quate for the home micro user wanting to 
produce occasional hard copy of prog­
rams. The ability to produce high quality, 
four-colour graphs, pie charts and so on 
must make it attractive to many, and the 
facility for producing four-colour screen 
dumps from the Dragon using a graphics 
dump routine like the one from Oeltasolt 
must make it even more attractive. 

At around £130.00 including VAT Lhe 
MCP-40 is extremely good value for 
money. The pens cost about £3.00 per set 
and the paper about £1.00 per roll ­
making this four-colour printerl plotter a 
most attractive proposition. 

Tandy 
The Tandy TRS-80 CGP-220 Colour tnk 

Jet printer takes another novel approach to 
the problem of multi-colour printing by 
making use of an "on demand" ink jet 
system drawing tiny quantities of ink from 
its four resel'\loirs and applying them to the 
paper with a piezoelectric-type head. 

Supplied in a solid cardboard box ~ 
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PLEASE SEND ME ••• 

IJ/I /IERllCO/IE 

BEYOND HOTLIN~E. 
' ~~~M CMllD34.S07 · @ 
U<o.~~Lo ... 

•.. How!Huch l0nger can wa 
hold this-foWJtt..•? . 

Tnjand 
pickoN 
'lour 
Ene111y
h'r:JIH 
he/ow
tlte 
wayes/ 

I enclose a Post·ol Order Cheque payable o 
BEYOND. OR charge my reditcord. 

CardNumbet ___________ 

Viso 1Access (Delete os necessary) 

_ ________Poslcode 

DU3 

BEYOND Competition House . Forndon 1Road. MARKET HARBOROUGH Leicestershire LE19 9NR. 
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NtMH"S ilYONISHINO NIW TOOUClf FOtl lHE 0..GON l2 PlllK>llMI lMI fOUOWINca AMAZIN8 FUNCllONS:­

• FULL screen editor ollc;>wtng copying, conooten­
ollng of lines etc . Fully lln-IKI lo lhe ORAGON'S 

• llr>e edi10f . 

• Eight POOGRAMMA.8LE KE\'S - Oii eo•ll)' 
OCCl!SSe<:I or C l\ecked. 

• 25 lull coiou• low•resolut1on 11rophlcs screens 
ovo ltoble wllh commands tor i n1lonlly wrillng lo 
onv of tllem or swopp1n11Jmovlng. MAKES 
COLOUR ANIMATION Al MACHINE CODE SPEEO 
o s!mple IOU . 

• full range oc ERROR HANDLING commands with 
several RESUMEopllons. 

e OVER SIXTY NEW WORDS lully linked lo your 
DRAGON &A.SIC - your n- commends 

·become bulll.ln os soon as vou plug ir\ the 
rOOLKIT corlt idge. 

• llAl!IA&LE GOTOJG0SU8 commands.. al lowing• 
rounnes lo be coiled bv nome. Eg GOSIJB lllLE 
or GOIO FINISH. 

• Superb TRACE command which u- top rlghl 01 
sc rettn only, thus leaving graphlcsJlexl intacl 

• SEARCH ond REPLACE commands 101 easier 
program modltlcolion. 

• Comes complete wrttl COMPRfHfNSIVE 40+ 
poge MANUAL 

; Avolloble In CARTRIOGE °'DELTA ent>anoemen1 
format .t29.95inc. 

e DRAGON Fig FORTH ON DISK FOR DELTA • becutes up to 10 tlme.s fo ster th a n BASIC • Languo~ extendable by 
user defined words • Words con even~ defi ned using the FORTH a ssembler lor maximum speed • BASIC a n d 
DELTA commands still available from FORTH • Source code stored and c a n be comp iled from dl$k • FORTH con 
be saved to disk. Including any new definiiqons ONLY E29,9$ including MANIJAl + Fig FORTH g1ossorv + Model. rnc . VAi 

SCRIBE FOR THE DRAGON 32 
• FULL UPPER onCI LOWER CASE direct tram the keyboard 
• An enlarged 42 I 2• sc•een d isplay which g ives 

a supe1b READABLE le•t. 
• Full leld d i.splay on 111-1es screen. 
• Aulomollc undetllne ond •·evene Image. 
• Up to 255 uiif:deflned graphics. 
• Precision cllarocter position command giving 

supe1rsut>scr pis. 
• 8tock or\ while te•1 dlsptoy optlor\. 
• A new Prln1 (jJ eommonCI ~nt·end lng to 1008 thus 

o I most Cloubllng scrtten oreo 
• tamidge.O.sk t17 96 T~pe £14 95 

MICResvsTEMS 

ENCODER 09 FOR THE DRAGON 32 
ENCODER 09 - Is o lull S)'mbollc onemDler using 
standoro mnemonics and pseudo op-codes. source 
code eon be lncorporoled inlO·&ASIC programs. 
lhe monitor secl on contains commanCll 1o allow 
mem()fV dlSploy. modmcollon and extteutlon. 
Memory btoct move. brtt0kpolnl handling, full 
dlsanembly and o full editor ore only o few Oi 11$ 
monv features. ltltt moat powenul casemblerl· 
d lscssemblerfedltor ovailobte !or the DllAGON 32. 
Avalloble os either or\ Integral DELTA lltmenl or In 
cmtrldge, 
Conridge £29.95. Dist - see obove. 

PRE'-IER Ml~Y$TEMS 
20I c1oy0oo Rood. Anerley. London SE20 7VX 
Tel'ephone 01-650 7131 OI 779 f10C. 
Deatet onct elll)Of1 orders welcomed. 

HIPIHNf FOR THE DRAGON 32 
HIPRINI - scrtten dumper. 

- wilt dump the enHre conlenll or your DRAGON J2 
high-res screen io o high rMQl\ltion printe•. Con be 
ui.ed lOI design, dlsplQy etc . Available al 
IOf E.PSON. MICROllNE and SHINWA printers. 
Other modules lo IOllOW shonlv. 
Tope £7.95. [)EUA dist to.95. 

POSTAGE ond PACICING 
Tapest - 295p,h £1 .25 
Cartridges £2.00 
Drives or 0151< packages £4.50 
ALL PRICES INClUOE VAT. 
Sl!nd SAE lex lull calologue. 
ALLOW 2~ DAYS ,FOR DEt.IVERY. 

V/5;4 
.... , • j •U I • 
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440 REM PLOTTING 50~ NEXTI Figure 1 

.450 PRINT#-2';PfHNiti - 2, ''PLOTTING f\BlLITY 610 PRIN T#-2,. " M" ;;AC0, 1 ) ; '', '' ;AC0, 2) 
•• 620 C=2 

I 460 : PRINT#-2, CHRSC l 8); "L0" 630 FOR 1=0 TO 4 
470 PRJNT-11-2, '' 1'1250,-180'' :PRINT#-2, "l '' 640 K=0 
480 FOR 1=0 TO 350 STEP10 650 C=CiJ;JFC>3 THEN C=0 
490 S=J/180*3. 14159 660 PR ! NTl* - 2, 1' C1

' ; C 
500 X=SJNCSl*200.S;Y =COSCSl*200.5 670 FOR J =0 TOJ "3 
510 X= INTCXJ:Y=INTCYl 680 K=Kd.,..l 
520 PRINT::i-2, " O" ;><; '' , ' ' ;Y:PRINni - 2, " H'' 680 JFK>10 THEN K=K - 11 !GOTO 690 
530 NEXTI 700 PRINT~-2, "O'' ; ACK, 1 ) ; " , ' ';AO<, 2) 
540 PRJNU - 2, " M0, -450" 710 NEX TJ 
550 PRJNT*l - 2, " I " 720 NEXTJ 
560 S =2*3.141S92625/ l l 730 PRINT ~- 2, " 0 '' ;ACK, 1l; " , " ;ACK,2 ) 
570 FORJ =0 TO 10 .740 PR!NT#- 2, ''M0, -200 " : PRINT#- 2, "C0 '' 
580 AC l ,l l =JNT CS I NCl*Sl*200.5J 750 PRINT#-2, CHR$ Cl 7 l 
59J AC I ,2J=JNTCCOS Cl*Sl*200.5J 760 ENO 

· 

Figure 2 
PLOTTING 

ABI L ITY
 

._ which has adequate polystyrene re· 
inforcement, the CGP-220 is complete 
with power supply cord, a small supply of 
test paper and owner's manual. The ink 
packs, which should already have been 
installed, are said by Tandy to be capable 
of printing 4 million characters in black and 
3 million in colour. Tandy's late.st cata· 
logue and price list shows the price of the 
black ink pack at £6.95 and1 the tri-colour 
in·k pack at £9.95. Paper rons cost £9.95 
tor a pack of three. While little emphasis is 
placed by the manual on the installation 
and removal of ink . packs. it is worth 
pointing out the ipossible dangers of 
removing· them before they are exhausted. 
At leas1 one person has tried this and 
suffered the consequences of an ink bath 
for his pains. 

The mushroom-coloured plastic case 
measuring about 3&::m by 30cm by 9cm is 

· very solidly made with none of the flexibil· 
ity evident on some, low-cost printers. I 
had no incentive to inlerlere with the 
internal mechanism of the printer but am 
sure that if its external finislh and fit is any 
indication the quality of construction is 
high. Supplied! with both serial (RS232 not 

AS232C) and Cenfronics ports, the CGP­
220 is compatible with all the Tandy range 
of computers as well as the Dragon 32 and 
quite a wide range of others. As ever, my 
advice would be to insist on seeing the 
printer connected and working with your 
own computer or one identical to it before 
shelling out hard-earned brass. 

The CGP·220 uses the subtractive sys­
tem of colour reproduction, similar to your 
colour negative (print} films, where the 
,co'lours yellow, magenta and cyan are 
mixed in different proportions to produce 
all other colours. It is able to print both 
characters and graphics in seven colours 
- black, red,. green, yel low, blue, magenta 
and violet. It offers standard or elongated 
characters. bit addressable graphics on a 
resolution of 640 dots per line printing on 
plain cut sheet or roll paper. No provision 
is made, as far as I oould see, for the 
pre-setting of either "top of form" or form 
length - important to some word pr·oces· 
sor programs. 

The documentation supplied with the 
CGP-220 is quite poor compared with the 
normal high and informative Tandy stan· 
dards. In view of the novelty of this 

" hi-tech" approach to colour printing I was 
surprised to find that the manual had little 
to say ~bout how the sy,stem works. It 
seems, in fact. that the ink is transferred 1in 
tiny quantities from the print head to the 
paper by means ot a super fast high­
density spark. Each dot of the matrix is 
formed by a separate operation and ap· 
plied one dot line (640 dots) at a time . 
Seven Pa.sses of the head are therefore 
needed to build up a complete text line. 

Used with the Tandy 16K Colour Com­
puter.a screen dump program ls available. 
I would imagine that it can only be a matter 
of time before a similar utility becomes 
available for the Dragon 32. While quite ' 
slow, the screen dump is said to take 
between six and 20 minutes - the exam­
ples that I have seen have been most 
impressive. 

Print speed is rather silow even in t!3Xt 
mode at 37 characters.per second (nomin· 
al). Even using the character dump built 
into the printer as a test mode I was unable 
to better 30 CPS (1 O line ~ BO col 
character dump in about 27 seconds). In 
fairness most of ttie printer manufacturers 
seem to base · 'quoted speeds on con· ~ 
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BASIL 
GOES 

BALLOONING 

BOMBS 
AWAY 
BASIL 

Th first of a series ofadv ntures enjoyed by the indomitable Sir Basil 
Spice, the eccentric yet heroic star of these games. an you help Sir 
Basil to rid Brighton of the birds who are pecking away the towns only 
defences against the enemyl Armed with only a blunderbuss. and 
three hot air balloons, youi must guide our hero into the sky. All action 
m<ichine code game, fiend ish ly designed to get more difficult as you 
get better at it. £7.95 . 

Th next game in the series ha Sir Basil trying to defuse the bombs 
before he is attacked byhisonjyknownfear, SPIDE RS!! Yes, the truth 
is finally out and, the cunning natives p lace spiders near the bombs 
th y plant The first lot are pretty thick- and blind! But don't be 
fooled, they get very clever indeed. Also all machine code with som 
of the fastest graphics you have seen yet on the Dragon. £7.95. 

MXT 1/0 CONTROLLER 
Specially developed for the Dragon User (Club) 


To control your Central Healing. Alann Systems, Train Set, Robot or 

anything which requires accurate timed control of eictemal devices. 

•simple-to-u e Plug-in Cartridge with support. ·up to4 devices can 

be controlled at once. •On-screen rei!l-t imeClockin Hrs. Mins. S cs. 

•Easy to program in BASIC, with 7 New BASIC commands: LOCK. 

CLOCK SET. CLOCK CH KSWITCHI • SW ITC HO . SWITCHOFF & 

MONITOR. ·useful MIC. Monitor for your MIC programs. 

'Comprehensive User Manual with cxampl s. 

MXT2 - With 2 Relays & 2 TIL/CMOS l'ines £39.95. 

MXT4 - With 4 Relay Switches£45.95. Plus 90p p. & p. 


FROM JCB MICROSYSTEMS 
SPEECH SYNTHESIS MODULE 
Has already sold in large numbers throughout the U.K. and Europe, 
this cartridge module has unlimited vocabulary. Approximately 250 
words are predefined. Can easily be incorporated into exi ting BASIC 
programs. Up to40 words can be spoken from one command. 
Manual supplied. £37.95. 

SOUND EXTENSION MODULE 
This cartridge module allows your Dragon to create Musicand Sound 
using five octaves. Has new built- in sound effects for games, etc. Easy 
to use via BASIC. Two 1/0 ports. Manual with examples. £34.95. 

BASIC ENHANCER/MERGER 
This brand new utility, written by Johrl Botibol, can sav up to JO°k of 
memory in a normi!lly presented BASI program. It strips out REMs 
and unnecessary Spaces, re-organ is GOSUBs and GOTOs and ' 
creates multi- statement lines, which can be longer that 255 
characters, and will improve RUN Time. Concealed character facility. 
Only £7.95. 

DEALERS &OVERSEAS 
ENQUIRIES WELCOME 

THE DRAGON USERS CLUB 
(Previously run by Game & Com put rs) 

As from 14th M<1rch 1983, the Club will be run by Computerhou1se 
(Uk) Ltd. Due to the rapid growth and succe olthe Club (Now over 
2,000 members worldwide). it is nece sary, in the best interests of all 
its members, for a larger organisation to hand le its admiinistration. All 
members will receive full details from us shortly. Meanwhile, if you 
hav <my queries, p lease write direct to us at the address below. 

rorder-;;,;- - - - - ,
I AM I; 

ADDRESS: ~~~~~~~~~~~~~~~~-, ITEL. No. 

PLEASE SUPPLY:
1 

I QlY. TITLE TOTAL I 

I 
BASIL GOES BALLOON ING £ 7 .95 t----1 

BOMBS AWAY BASIL £ 7. 95 t----1 

MXT 1/0 CONTROLLER (2 IRELAY) £39.95 I 
MXT 1/0 CONTROLLER (4 RHAY) £45.95 t----1 

I 
SPEEC H SYNTHESIS MODULE £37.95 f-----1 
SOUND EXTENSION MODULE £34.95 I 
BASIC EN HAN ER/ME RGER £ 7.95 .----1 

OTAL ENC OSED £ --~I I
NO CHARGE FOR POST & PACKING. 

PLEASE SEND M FU RiH ER DETAILS ABOUT JOI NINC THE 


I CLUBD I 
CLUB MEMBERS MAY DEDUCT 10% BUT MUST ADD sop 
PER ITEM P. & P. 

I AC E I/BARCLAYCARD/AMERICAN EXPRESS WELCOME 

Please state wh ich type and give: 


I No: Expiry Date: I 
COMPUTERHOUSE (U K) LTD. 


_ 9 Norwkh Road, Bournemouth, Dorset, BH2 SQZ
...._ _______ _J

I Telephone: 0202 25418. 
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.,.. tinuous repetition of the same charac· 
ter. By way of compensation for its slow 
speed the CGP-220 is extremely quiet 

Loading of either the roll paper or singl.e 
cut sheets is straightforward. Care is 
needed, however, to ensur·e that the roll 
paper is correctly aligned to prevent hang­
ups. 

As with rnost modern printers the CGP­
220 is sent Instructions in th.e form of 
control codes. Fig 3 is a sample program 
listing showing the way in which the 
various codes are 'Used and Fig 4 is a 
sample of the results. Physical controls are 
in the form of a bank ol three touch 
sensitive switches to handle ON/OFF line, 
FEED and RESTART (after replacing ex­
hausted paper or jam) and three LEDs on 
the front. of the machine for READY, 

. ALERT and POWER. A lever is provided 
on the right-hand end of the carriage which 
locks and unlocks the carriage and caps 
the ink nozzles and permits " pumping" of 
the ink supply to increase the print density. 
On the back of the machine is a switch 
which allows a choice of 600 or 1200 baud 
when used with the serial l/F (also located 

on the back together with the parallel llF 
and the power supply socket).. 

A simple test routine, pressing the FEED 
button after unlocking the carriage, prfnts 
out a .single, four-coloured, horizontal bar 
ahd allows a check to be made on the print 
density and ink supply. The normal routine 
of turning the power ON with the FEED 
switch held down outputs a multi-coloured 
"barber's pole" character dump. Print den­
sity is, at best, poor. In·the TEXT mode the 
individual dots of the matrix stand out very 
elearly and even in the bit image mode I 
was i"IOt impressed by either the resolutiion 
of the print or the density of colour. Certain 
types of paper, th0$8 with any sort of 
glazed finish or those which are very 
absort)ent, seem to be incompatible with 
the type of ink used as smudged print or 
runs were detected on occasions. 

Direct comparisoo of these two printers 
may be said by some to be unrealistic, 
bearing in mind the wide difference in 
costs and facilities. However, ~ am con­
vinced that comparisons of this sort are 
valid. The MCP-40 and its cousins repre­
sent a very cheap, high-quality if some­

what slow solution to the problem of 
providing hard copy. As a worthwhile 
added bonus the good resolution and 
density of the colour ouput offers the small 
business the facility ot providing multi­
ooloured graphs, pie charts and so on. On 
the other hand the CGP-.220 is, by com­
parison, far more expensive and possibly 
1tess versatile . Certainly tor the home com­
puter enthusiast the Tandy is, in my view. 
much too expensive. II may be more 
suitable for the small or medium size 
business but, if I were in the market for a 
new printer, I would certainly want to ask 
myself whetMr I really needed a colour 
facility when for considerably less money I 
would be able to get a mac!hiine like the 
Epson RX80FT. II colour was a prere­
quisite then I would atso look closely at the 
new Seikosha GP700A with its multi­
coloured ribbon. 

I have, in fact, as a result of the work for 
this article, purchased an MCP-40 for 
production of business graphics. The 
CGP~220, while extremely well built and 
robust, is unlikely to find its way into my 
stock of equiprTI'ent. • 

Marcti 1984 Dragon User 25 



Time 
true~ 
Simon Rundell extends a 

THIS GAME SETS you up in a truck (the 
yellow dot) . The object is to get as far as 
you can, without running out of fuel or 
falling to pieces. Scattered along the high· 
way are obstructions and fuel tanks. When 
you hit an obstruction your damage tally is 
increased. The obstructions are the blacl: 
dots. The fuel . indicated by a white do~ 
increases by a random amount. 

Tfle scrolling is done with a machine 
code subroutine loaded in at location 
32051 (decimal). It is called using the 
EXEC command. Using the EXEC com· 
mand when a machine code program is 
not present causes the machine to crash. 
The assembler listing is given below (in 
DASM assembler shorthand): 

LOX #$SEO 
LOY #$600 

i l PO•l4!0•5:F-~OO:ST•2 

2 CLS:PRINTe12e,~ truck 
CC) RUNDELLSOFT 1783• 


3 roRN~lTO!OOO:NC~T 


'I OOSU&Je 

5 POKE1024+288+P0,14Jt16:POKE1024+320+P0,14Jtl12 

6 roR N•lTO~OOGTEPG:NCXT 
, ron P?•lTOST:POKE1024+RNDCJll,120:NEXT 
0 I F RND<JO)rl THEN POKE1024+RNDt311 1 1~3•6~ 
9 EXE:C320!51 

10 IF D>2!5 AND DC50 THEN 09•09+1 

11 Ir D9~16 THEN PRINTeo,·oAMAGC WARN.•t:D9•0 

12 IF · D>!50 A~D D<lOO ntEN DB•DB+l 

13 Ir DB•5 THEN PRINTeo,•dan~erldama9e•1:D9•0 


1~ If ri>100 THEN CLS~:OOSUB45 

15 X•JOYSTKCO J:IF XC10 THEN POKE1024+288+P0 1 143•112:POKE102~+320+P0 1 143t112:POwP 
0 -1 

16 IF ~>~O THEN POK~ 1024+289+P0,14Jt112:POKE1024+320•P0,143t112:PO•P0•1 

1~ IF PEEK<652S0}"1~6 OR PEEK<65ZB01~z~4 THEN GOSUD31 

18 IHST•DISTl>lO 
17 Ir I•~·1• THEN G•l 

~o ff I••" 'Z • THC::l'I 0 .. 2 


=i rr- IS•"3• THEN 0•3 

Ir- THEM 0•'4
I•- .. '4 II __,...... IF r• .. ·~· THEN G•~ 
IF .DISTHOOO THEN PRINT<!128,"YOU Hl'WE COMPLETl!D STl\OE •I ST -1: PLAY- T"101CEOECCCE 


DEGEC":ST•CT+1:DIST•O:rwr+RND<2001•50 

25 r="'r - 2:IF F>2~ AND F<~O THEN P•P+1:Ir- p ... s Tl-iEN PRINTeo,•FUEL YARNINo•nPOIO:E:102 

~+RND<311 1 143+64::P•O 

126 IF F<2'!5 l'\ND F>O TH£NP1..,P1t-1:IF Pl,..~ THEN P'RINTl!O,•FUEL DANOER•1: POl<E1024+RNDC 

31l,1'13+64:P1•0 

27 IF FCO THEN PRINTeO,•fuel cut":PLAY"TSCEOECCCEDEO~c·:oOTO ~3 


:o IF P£EK1102~1260tP0>~12e THEN PL~Y·T12CEGECCCtDEGEc•:PRINT,O,.~b•truction"J:D 
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to try 

rides 

truck riding invitation 

@LOOP 	 LDD ,- - X 

STD ,- - Y 

CMPX # $400 

BGT@LOOP 

LOX #$7000 


@LOOP2 	 LOO I - - x 

STD , - - Y 

CMPY # $400 

BGT @LOOP2 

RTS 

All blocks are POKEcf direct on to the text 
screen (1024 decimal or 400 hex) . The 
warning information is PRINTed at position 
0 and tl'le scrol ler takes it neatly off the 
page. On running the program the text 
screen develops extra characters on 
screen. This is due to the scrol'ler and is 
different every time the program is loaded, 
one cannot control this factor. • 

.,.D+RND<5> 
Z9 IF PEEKl1024+280+P01•143t64 THEN PLAv·r12cEOECCCEDEOEC":PRINTeo,•fu~l!!•1:F•F 
+RND<ZO) 
30 GOTO 5 
Zl CLS:PRINTmo,· r•port• 
32 PRINT"distanc~•1DIOT 
33 PRINT "distanc• left•11000-DIST 
34 PRINT"da~agr"ID 
~~ PRINT•f-l.lel•1r­
36 FOR N• 1T05000:NEXT:CLS8:R£TURN 
J:" REM-I* l·***~UHI· l ·«·it·il·-1·«· H · I· ••il·it·* J( 

38 REM·JH•·Hll-·l*f*·lU*·lf ·H*·•l ·..·l·H 
39 DATA SE,o~,Eo,10,eE,06,00,EC,83,ED,A3,BC,04,00,2E,F7 , 8E,7D,OO,EC,e3,ED,A3,10 , 

ec,o4,00,2E,F6,39,·END· . 
410 P--P+l: READ A•: IF A•••ENJ;>• TliEN RETURN 
"1 F'Ol<EF' I 3:i!050' VAL {. LH. +A•, 
42 GOTO 40 
~3 PRINT~O,"THIS GAME IS OVER 
GE"IST 
44 FOR N•1T01000:NEXT:RUN 
45 F"OR N6... 1T03Z 
"46 RN•RNDC5> 
.q :' IF RN•O THEN PRINTeo,•cRASH·1 
49 IF" RN•1 TH£N PRJNTl!0 1 "BANG" J 
49 IF RN•2 TliEN PRJNTe0, 1 WALLOP•1 
'50 IF RN•J THEN PRINTeo,•e!e e~** ! !e! e 1 •1 
51 Ir- RN•4 TSiEN PRINTeo,•eLAM!•1 
sz IF RN•!5 THEN PRI:NT<!O, "0!0!fftt ! !0!e!0! ! tt !' ! "I 
53 EXEC320:51 
5q FOR N•1T0100:NEXT!NEXTN6 
55 PAINTe12e,·vou HAVE CRASHED!!•• 
56 FORN~1T05000:NEXTN 
S::" RUN 
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Solve the cube
. . ~ ' . . 	 ·. ' ~· 

' . 

Play Jonatl'l.an Strauss 1s RubictJ_~e 

10 D=l:E'"2 tF•l : G=4 : H=S :l-b;,J•7: ~e : L='I 
:20 DIM Z-H !>C•) 

30 CLS : f'·F'<J.NT " ****•* CUSH; lilUI ZES*****"" 

M Cl•O 

6 0 PRINT : R"!NT : Pfi JNT " WOULD YDl.J Lll--E A SAVED 
70 Ht= INKE'Y.to '1F 11:1cE"" Tl-IEN 70 

BO IF 1'1'1'"' '"N" TKEN l 3 0 

9 0 IF tU•" V" Tl-IEN 110 

LOO GOTO 7 () 

I I 0 GOSUB 2000 
12( • GOTO I 7 0 
130 F~R N= I TO 9 
140 PMOOE 3 : PCL5: SCR'EE"4 1 , 0 
15(• A <N) =o , & <N >.~ , CHI) =3 : [I IN ) • 'I 
160 E ( N~ •S : F CN )= b : NE~ T 
170 aosue 1150 
I.BO 1'1J;= I NKE \"$ : I 11 ~=" " THEN I BO 
190 IF H.J• " " THEl>I GOSUB I USO 4..SE 
2 00 I M;t;="P" THEN GOl·O 1920 
:? I<) IF M$=" • •• n r N GOSUB 2 1S•l 
Z:N GOSUEI 24 0 

2 :>0 Garo t BQ 

2 4 <;o IF M$= " A'" THEl>I 130SU[I 440 

2 51} RESTOl\'E 

~60 IF MJ;= " O" THEN GOSUB 520 

2 7 ( 1 IF Mf• "S"' THEN GOSUB !\.1!10 

28 0 JF l1$= " W" Tf,IEN GOSUEJ 5 9 0 

2: 9 0 I F M.l'="D'" TH!::N IJ05 UB 630 

300 I F ru·• "I>: '' Tl-IEN GOSUB ~6•) 


' 	 3 10 J F' l"U • '"F" THE N GOSUEI 7 :;:<,> 
~.:::o l F Mf m"fl"' Tl-IEN GOSU!l 7~1) 
'.;~.o I F M•t= "G " THEN GOSUB BOO 
;-4•) I F Mf m"l " TH N GOSUB B2 u 
:;s o I M.r·- " 1-l " THEN GOSui:. B~O 
, (>•;• I F t1ot= " Y" TMEN !:iOSUEI 9 10 
~? O JF Mt = "2 " H~N 605UB 950 
;: s··· J F tt~• " l" n~e;t>I GOSUB "?Bo 
:S.90 ff Mf • " 4 " THEN 1305UB I Q::n 
4(10 I 11t • "3" THEN GOSUB 1•) 4v 
41 0 I F Mt= " 6 " TH N C>OSUi'I 1080 
4 :? IF Ml' = "~ · · TH N GOSUB 1 11 0 
43~1 RETURN 
44 0 

GOS'U B 2')'M 

CUBE? " 

4 5(• Pl =AtO I : l"'~ •A IGJ : p3'.,,A ( J J : A IDl • P(!;>! : A I G) =D ! 6) : A!Jl • C'(J ) 

460 O C O l=F ( 0)o~ (ijl=F f 6) :D I JJ - IJ ) 

470 F O >• Ir l Dl 0F<G)=!H 61 : F'C.,l) • Jil <J ) 

490 B<P l =P l:B(G )•P=: e<J l =P3 

4 9Q F'J=E I F l : l"2 El l :E I F)=EW l :E < l •E<Gl :E IDl=ECJ J , CCH=E(K):E(J)gE(LJ:E< ">=E CD 
51}(1 E ! U • f' I : ( I I =P2 
::d O f\'E TURN 
520 F OR N= 1 H J :; 

' 5 :;0 GOSUB 4'·!G> 
540 t>1 XT 
5SfJ F: TURN 

5 6 0 f' I =·A cE I : F-2 • A ! ~ J 'P3=A < ) : A I EJ • DCEI 'A CH)=D t i-1) .: Ao :1 ti CIO •DCEl=FI C:): 0 Hil .oF HO : 0( 
P,\ =F ( !<'I 
570 F t E) • B < El:F I H l =BCH l : F(~l•BIVl:81El=Pl:81~)•P2•B<Kl=P3 
seo RETURN 

590 FOR" N • I TD ;;); 

600 GOSUB 560 

0.1 0 NIE)(T 
620 RETURN 
6 30 P l=A! Fl : P:?"A(I>: P3 =A (U' A<F >• DCF> 1A <I >=O (II : A<U • l)CL.! 1DIF) =Fff) : 0 <ll•F <11 sDC 

THE OBJECT OF the project is to simulate 
the famous Rubie cube on the Dragon, I 

with a subroutine to remember the moves 
that one has made. Using this facility, one I 

can back-track, undoing and redoing pre· 
vious.moves. 

1 

Because solving the cube may take , 
much time, a facility to save one's position 
in a data file on tape is also incorporated. , 
Likewise, there i~ a choice at the beginning 
of the program between starting a new 
cube and using one already saved on 
tape. Th~ algorithm by which the upda1ed 
version of the cube is determined is 1he 
major part of the program. 

The cube has six sides, each with nine 
different squares. There are six possible 
colours ttiat each square may have. Within 
the program, there are thus six different 
arrays correspondirig1to each side: A (9}, B 
(9}, C (9), D (9), E (9) and F (9) . nie arrays 
have a code number contained within 
them that corresponds to the pattern (col­
our)· that the computer should draw lor the 
individual square later on in the program. 
Depending on th~ move that the user has 
made, different combinations of the ele­
ments in the array will be swapped over. 

Sides 
On running the program only three sides 

of the cube are visible at any one time, A, 
B and C. All the moves that are possibl·e 
can be made by revolving one of the 
columns, whether to one side or another. 
There are six vertical columns, V1 , V2, V3, 
V4, VS and V6; and three horizontal 
columns. H1. H2, H3. From left to right: 

V1 = 8(1 ), 8(4), 8(7), A(1 ), A(4).. A(7) 

V2 = 8(2), 8(5), 8(8), A(2), A{5) , A(B) 

V3 = 8(3), 6(6), 8(9), A(3), A(6), A(9) 

V4 = C(7), C(4), C(1), Al3). A(2), A(1) 

V~ = C{B), C(S), C(2), A(6), A(S), A{4) 

V6 = C(9) , C(6), C(3). A(9), A(8), A(7) 


f rom top to bottom: 

H1 = 8(7) , 8(8), 8 (9) , C(1}, C(2), C(3) 

H2 = 8(4) , 8(5), 8(6), C(4), C(5}, C(6) 
H3 = S( 1), 8(2), 8(3), C(7), C(B), C(9) 

If, for example, the user wishes to 
revolve V3 downwards, then the codes 
contained in the arrays are changed to the 
new code of the square that has " moved 
to that posit.ion" . Thus, in movlng V(3) 
downwards: 

First moves 
8(3) becomes A(3) 
8(6) becomes A{6) 
8(9) bec-omes A{9) 
A(3) becomes C(3) 
A(6) becomes O(q) 
A(9) becomes 0 (9) 
0(3) becomes F{9) 
0(6) becomes F(6) 
0(9) becomes F(3) 
F(9) becomes 8 (3) 
F{6) becomes 8(6) 
F{3) becomes 8(9) 

Second moves 
C(1} becomes C(3) 
C(2} becomes C(6) 
C(3} becomes C(9) 
C(6) becomes C(S) 
C(9) becom~s C(7) 
C(8) becomes C(4) 
C(7) t:iecomes C( 1) 
C(4) becomes C(2) 

However, if this is done, the old " codes" 
ot 8(3), 8(6) and 8(9); C(1) and C(2) are 
best so it is necessary to have some 
pointer of these values. Before the first 
moves: 
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L.> FI U 
640 F IF >•B(F l :F <I >•B i ll1F <L.l • B(L l :B IFl •P l:B<I > P2 :B(L l•P~ 


6~0 Pl •CI D>:P2=C< E> 

660 C (Dl•CI F> •C<E> •C< l>1C(F l •C<L>: C<Il•CI >:C(Ll•C<J>1 C<Kl•C <G>1 C (J '>•P11C1Gl•P2 

670 RETURN 
680 FOR N•l TO 3 
b 9 (J GOSUB 6 "lO 
71;10 NEXT 
7 10 RETURN 
720 Pl•A < D>1 P2•AIE l :P~•A<Fl :AIDl •E< L l :A(EJ•Eill•AIFl •E <F l :E( L l•F<Ll 
730 E<l >sF I l : EIFl•F(J l: F<L.>•C <D>:FI J • C<G>;FIJl •C (J ) :C<D >•P l:C <G> P 21C (J)sp3 
740 Pl • B<Ll :P2•B I >1B(Ll • B<J >1BI K>-B <G>1BIJ l •BID l 1B <Gl=B <E>1B <Dl •B(F l 18IE)•B l ll1 
8C F> • Pl 1BII> • P2 
7" 0 RETURN 
76•:> FOR N=l TCI 3 
770 GOSUB 720 
780 NE XT 
790 RETURN 
BOO Pl • AIG) :P2=AIH > 1P:3=A ( I I I A ! GI =Eno 1AIH >=E<H > 1A<I ) =E (El I E (IO =F (I) 1E IH) =F ( HI 1£ ( 
E>•FI Gl:F l l l•C< El ;F CH >•C(Hl :F(Gl • C< l:C <E> •P l:C IHl •P2t C IKl•P 
BI O RETURN 
820 FOF! N• I TO 3 
8 :5.1'.1 GOSUB 800 
1!"10 NE XT 
850 RETURN 
:860 f> l • A<JI :P2 Al l :P3=AIL> 1AIJ ) =E<Jl : A!Kl=EI G> 1A<L);f: (Dl•E IJ l •F<F> 1E CGl •Fl!P 1EI 
DI FI Dl 
870 F f Fl •CCF l :FIE l•C< l>:F IDl•C<Ll:C (F l•Pl1 C(ll =P2 : CI Ll•P3 
eeo Pl =DIE)1P2=D<F>:O IF l= D<D>:D <E l • OlG) :D CD> D<J l : DIG l•DI ) :D I J l•DILl :D< K>• DI I)a 
Dill =P2 : DI I l • P l 
890 I V< I THEN V• l 
900 RETURN 
91 0 FDR N•I TO 3 
920 GOSUB 6 60 
930 NH 
9 40 RE:T'UAN 
951) P l:C (0 11 PZ• C <E >: P3•C IF ) : C CD >• B IJ I : C \El • l.l < l : C (Fl •BI LI: B (J ) =E ID l 181 ) • E !El: B ( 
L.l • EIFl : E ID) • DIFl :E (E l • OI E l:E l F l•DIDl :D(F)•Pl 1D IE! =P2 :0 CD>• P3 
960 P l =A\J ) : P:Z A!I ) :A CJ) • A ILi : AllO•A< I ) :A IU • ll< Fl : A< I ) =Al El :A CF) • AIO I : A(El • AIGI: 
ACD l • Pl i AIG)=P 2 
970 RETURN 
9 80 FOR 11&=1 TO 3 
99 0 GOSU& 9 ;:i0 
1000 NEXT 
10 10 RET URN 
I O:ZO l=C CGl 1P- =ClHl : P3•C<I> : C< G>•B1Gl : CCH> mB(Hl :Cl l >• Bl l ) tBIGl=E <Gl 1BI HlcE (Hl 18 
( I > •E <ll :1E (G l •Ol 1 1 : E IHl • D<Hl :E ( l l•OIGl : D< I ) ~P t: D!H> PZ: D <Gl • P "l: 
1030 RE TURN 

-10 "1 " FOR' N• I TO 3 
1•}50 GOSUB I 0 40 
10 <'>•) NEXT 
10 70 RETU N 
1080 P l =C < J l: P2= ~ 1 >tP3 =CI L l tC IJ l =B <D>1 CI Kl =B IEl 1Cc L ) =B<Fl :B (Ol=EIJ l: BIE >• ECK l:B 
\ Fl =E l li 1E IJ I =0 CL I, EI l =0 O' l : E I L. l=D CJ l 1 D IL i =P l ' D 0 , l •P2 : D C.J l • P3 
1090 P l=F<Dl 1 2~F c E ): 10 1£F(F l : FI >=F<Il 1F <Fl =F CL >1F t! l =F <t'l1 !Ll=F CJ I : < >=F<G I 
: F IJ) P l: f(Gl=P2 

I 101' RETURN 

1110 FOR N• l TO> 

11 20 GOSU& 1•)80 

11;;<) NE)( T 

11 40 F>:ETURN 

1 150 RESTORE 
1160 DATA 62 , 9 4, 78 , 102 , 9 4 , ll 0 , 6 :;: , 76 ,78 , 6 4 ,94, 9 2 ,62 , 58 , 76 , 66 , 9 4 1 7 4 

1 170 FOR c ~ t TO 

1 16 0 O=E« C> 

1190 READ X , V 

1200 GOSUB 135•) 

1211) lllE XT C 

1220 FOR C=I TO 9 


.!_:;: 0 UA TA 110 , B2 , 126 , 7 4,142 ,66 ,11 0 ,l•) IJ , 1:!6 , 92 , 14 ,1l4, l11) ,J l8 ,l :Z6 ,1 10 ,142 , 102 
1240 O=C IC I 
l :'::'i(i READ X, I' 
t 260 GOSUB 153fJ 
127•) NEXT C 
1280 DATA 64.S4, 9 D,6 :Z , 9 6 , 70 , B ,46 , 96 , 54 1 1 1 3 , 62 , 96 , ~B .11 = ,"lb , 1 29,54 
1 ::~u FC C= l TO 9 

130•) O=.:I ( C > 

t:: t 1) READ X, Y 

1':>2(• GOSUB 1680 

I 0 NE XT C 

1J 4Q R!;; Tl,JRN 


1350 · ········••***••···· ·····~· 
13 6•'.I l F Q• PF"CINT ( IX +21 , IY+4 l) TMEN RETU N 

I J70 P-RINT Clh 4 l 1 Cl' .. 6 ll , l ,l 

1390 L INE U , Vl• I CX • l ::? l , <V +6! I , PSET 

1390 L INE -((X + l2) ' CV+lto)) , P5 r 

14 00 LI NE - <X, I Y+l 2 1 l ,P5ET 

1"1 10 ~ I N - cx, cv• :: i1 , PS T 

1420 I F- 0=0 OR 0=1 OR Q Z OR Q• OR Q•"I THEN 1500 

1430 PAI NT (( X+2>, t V+4 11,l ,1 

1440 L INE 10'•4 >,IVT'lll - t< X+81, (Y+6 )) ,F'SET 

1450 L !NE -(( X+.8 ) , CV+ 14 l l , PSET 

1"160 LI E -(( X-.4 1 , <Y+l:Z I> , P5E l 

1470 L INE • ( IX+ 4 l , IV+4 > I , PSET 

l"l60 IF 0•5 T~E Z• b ELSE Z• 7 

1490 PAI NT 111+6 J , <Y+B >>, Z,8 

1500 G<lSlJB 19!50 

15!0 RETURN 


15 20 '*******•••··············· I :5 3 I F O• PP01! NT ( ( X+ 2l , (V...'Z) ) TMEN ~TUF!N 


15 4•) PAI NT I IX•bl , YI , l, l:Y=V-2 :LINEO , l'l • <X• 12 , Y-6 l , PSET 

1550 LI NE - (1( +1 ': , V"-bl 1 PSET 

! !560 LINE - IX , Y+1 21 , PSET 

t S7•) LI NE -<X , Vl , f"SET 

1580 IF Q=O OR Q• I OR 0• 2 OR Q•~ OR 0 ="1 THEN 1650 

1:590 LI NE (( X+4 1 , CY+2) ) - (0•Bl , <V- 2l l, PSET 

p = 8(3) 
P1 =- 8(6) 
P2 "" 8(9) 

instead of the last three of the first moves: 

F(9) = P 

F(6) = P1 

F(3) = P2 


after these 

p "" C(1) 
P1 "" C(2) 

at the end of the second set of moves 

C(7) = P 

C(4) = P1 


By doing the above none of the codes of 
colours in the arrays are lost when swap­
ped. 

Each of the 18 possible sets of array 
changes are calculated and made into 
subrou1ines of the program. 

It is necessary to precode the arrays 
(sides) with their correct colour at the 
beginning of the program (1if the user is not 
continuing with a position saved in a data 
file on tape) . This can be done in two ways, 
either random~ly or with one co'lour (code) 
for each side (as with the finished cube) . 

Disadvantages 
Both ways have their disadvantages. If 

the second is used, the user must ''mud­
dle" the cube up himself before starting. If 
the first choice is taken, the program would 
have to be somewhat overcomplicated 
because a truly random starting point may 
result in a cube that is impossible to j 

complete. 
For this reason I have decided to code · 

each side with its own code number 
(colour) unique to itself. 

It is important to be able to make moves 
quickly so it is necessary to choose care­
fully the keys which determine the moves. 
As I have said, the displayed cube has six 
vertical columns (from left to right V1. V2, 
V3, V4, V5 and V6) and three horizontal! 
ones (H1 , H2 and H3 - from top to 
bottom). 

Pressing Q moves V1 up, A moves it 
down; W moves V2 up, 5 down; E moves 
V3 up, D down: R moves V4 up, F down; T 
moves V5 up., G down; Y moves V6 up, H 
down. So the QWERTY keys move the 
vertical columns up, ASDFGH move them 
down. Pressing 1 moves H1 left, 2 moves 
it right; 3 moves H2 left, 4 right; 5 moves 
H3 left, 6 right. So the 135 keys move the 
horizontal columns left, 246 move them 
right. 

To muddle up the cube, press any of 
these keys randomly., then press the space 
bar and the cube to be solved will be 
drawn. 

In the program. the INKEY$ function is 
used to return the key pressed to a string 
variable. 

Drawing the cube takes longer than the 
actual swapping of the contents of the 
arrays. Because of this I have decided that 
instead of the updated version being ~ 
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Jn BC oag• reoh•nonce tt.lr'tu.Jl dHCribt'5 A, E, the ilrtMteict u,.e c t t h• "C6809 
Ct'O~USc r .tnlj I•-; POlo'f'lflll .t :ff1riening nl)des . n1• PtC6809's 78 b.u.tc. .A sse11bl)' 
1 . ilDl)U•g'!' nn~i~s. art" •lsc Mscrihtd In canrdde,.able­ du.ai l . 

!!'II! (DITOI C'iH'I •••• Insert l inf C!), .ci.d, f l1ne-(:;) , ovt rl•y ai l1M, re-pl~ ce .!I 
•inP, c~«"nd t e><'t to~ l1fl f , no11r ti/dawn onp line at ai t \ rie, find• string, 
r .~ f'l :t '§l trhg 1 t ") si: ri nq 2,, l Oild .:1 f1lf' fro11 iJflf" H vt a Hl• co t•P•, 
tl'"i nt Uht) li,..e& , call tht JISSOtBLUt or the fltONllOR al'\d r~turr. to BA$ 1C. 

t tif ASSDU311.ER t.a ., . ••• " S"Srnb't " ilhau I listing lO chtO tor e-rr.ors, 
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c._.ar.ac:t•r tnto i.I ril"l9" cf neiroor y .., s; ift the conttnts. of l'lf111ory fr o11 one 
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rea-kooi l'I , ..th.PL•~ t he H.ackf"d '"@-(iist, r s ,, Junp to a un,. pra~r.1111 ind 
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l'lll{f' '5 lMTt'R / ~'!i4i:( MBl,,fR"/"'4JtlflTCR,, OR'lf10N 1 s 8lStC - a BASIC p r o9.r•n, an As·u·nblr 
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R (~IE W S 
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IJH th.e DRAGON to lrairn 6309 H5fl'ltlb l11n!J'l,llge 
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' ''hh pack~ge hes a 'tl•r'I proi•a.s.IORll f•fl 
•bout t t t 

BUG ZAPPER 

P<IOFfSSI Ol<A~ OllAllH 

MULTI - PROGRAMMER 

£79.95 
DRAGON 32 CARTRIDGE 

R fOR fHE DRAGON-lZ 

Bi.i iU·in RO" prov•du ft.J U r • ngie- of nu d l"iv~n (Pl?(:Jlle Crogr••••ngi 1.acilitits 
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F.:PAONI, \1(1U,.'I' F' l"PM # P~l"J ~~IUll l;t:lll # su.cn fSTQP CASSC tft "Or OR, SAVt DA.U. TO 
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D-BUG by Stewart 

TRACER 
MONITOR 

DISASSEMBLER 
£29.95 
DRAGON 32 CARTRIDGE 

D~ h ;. COf\Pld e sooft w~ 4"e C!'l'l" lil1Qn af tht 11'6&09. U1h f>n11blu P-SUG t ·O 
'ftiintaln c r,,.,.,. ~ i:ire tontrol of tht t'fill MC68D9 w'tle i ll•gal i~stru,tions. or 
.•rrgrclft ""·ro n •'"" ,.. ... ... .,u,,t itre.J. Propf'rly t.ii!"d Do-8L"$ 1i1ill ftiJke working 't! hh 
eur-l'.'lbly l.i1.r~•1 •9~ Gi!. <:'c:Slf ;is l;IA'SlC but • lot 1nGre r• ti1 •rd·t ng! 

r - pLJlj, i' IPOWIEttFUL Lt l"!i a prog111 "1 .a elyii s tool t hit ccftbtne-s o1 single 
ftr.i tr~cfr, Po ds.HS.Scrrh l er,. ~nd a 5)'Ste nanit or illl in on•. It e-ven h.s. Sts 
c 11r R•" !C'I it ~OoH "liO t P"fl'•d to str.. l (In f "St ngle­ ·byn ot4 ti'•• lbH.-Gc>H't .321( ~ 

n-riur. h FRIENOlY u "' it l6 c: o11...ind! 11n· i nst.a"t ly •"ti labll 
r r:: si1:1pliiff .1st and ,. l biNJ t~ syst•n C"li~hes i;~ustd by r-rt.ors. 

O-DL'G i ~ IHCR'OUC.H D rrin9 progl"" fl!n 
rtl"tr r er fC'df' 8T"' ;n11; t r\Jtt 'iort ii' a 
; .,.o:;p•11t't ion is i',;"cuted th e- contents; o 
al;in;i with a 1iS.Sdi!H!·flbly o t th" 

t,.u• it 1o~ ( s th• ta,cut1on of 
t i11eo t..tndt!'r your full c:ontrol . At e-•c.h 

theo 68.09 r•g1st•rlii .ii"~ d is..olired' 
in5tl'-vCt ion •bout to h. •Af'Cuted. 

b•BUG •!i (.0,.Pl..ETE [..,iPrytM ...9 tov r.e ieid to .an~lyze and "t-bugii • lhl<hin• 
codi: or~rJn: "' e>S':f~ot •n)'wttere in thf Olfl!.CiON:; 1ZK ftf'l'tO,.y i !li prov•d!-d ir.. OM! 
l?Of'1JA•" c.air1 r;:,:h;1c-.. D-OIJCi doi:"r. not u !.P thf' $ VJ t"s truc tiOI" for i ts ~eradon 
so f t is (o10~Mf' 11 f ~orkfr•g .,.;t~ ~ rO(ltin codt in R~ ... lid s UNIQUE ffature­
Cf\U~'f'it ;.:.L' ~ t f~c f' throuqli th• 9A$1C litOfti cod• •nd !lee wh•t " &kH H t ricH 

() - cur, ·~ I "POSSIBLE , 0 des,rit>t r u l ly in tl"l11 lirtittd S!'IU' so we wH L jus,t 
"J~Y" 't<'U 9 !.a.in'"1&,.'t q f rtlf av.11 :; I ;:tb ll" ~tlea1ndJ : S• nc1h 5t•p tf"llce; •Y1o-t,.&.ce; 
C'llP'f"•. t~ u .. rrrn ~'' roo t;n~ ; d i snn"t:ite; !i lt't t-,-H~po1nt; st1; s.ubro...it int ntS:l 
l, 1. ip! "nur~~,.; •'tf' r tAr9•t •cc•, 1 A1 

_. •o•" ·~P', 'J",, •y•" •u•, ' SP• or 'P'(:' 
r~ai "t f'r; CIHpby t ~rl'}f't rc-g-i Ufr-5; r.ie-nory 0.£11¥1h1t'(ch•ngt; byl.f find•r ; fill 
t1.1Pi.1on; 11ii:iw ..eMnry i n HEX 4•1d A$Clt; t:a lc u lau r•lative bril ch offset; &1'i1 l 
blc« kS c 1 ·nttor)' C1t-lf!'y 11'1:.)' C\'tl!'f'l.?-?>) ; ),~ta subrout rie·; vriu tnl-tlno-t•·s; to 
:-r i f• t (l r~ T~r'"g l,.. ( r;. ... /<'.' 10 funct t"'f'! i '" clude: •tho outp,,{ to prinUr; t•rcut• 
l).ASJC !\~Pl " 0.J. '<rae s ott 1u t l :.:i rru:t:"'i ~f'. I" ~Pt'f'~; t r 1t:tl'!f. i H5Hftbl@'i d\.JrlP l'tg h te-,.s 
;,f t .,,. l!lcli C nf"lf'it~<' ; <1hni lai)' rrJhttrs ..!Hll'.r .,., h ifl! truct i~ ¥hen il'I iluto 
nu•; ,..e-l~y t"<" tlil~f' r1 ; n~ tr"vrttans wh•n fr1 •ut o-t"ri' (;• • 

6809 FLEX(TM)
SOFTWARE / HARDWARE 

P!..,/Q l'-y (. . T1 0H 

"ACf " 
A m 
~1-euG .. 
•e • ~' .1 . ri : ...n 
r.- -oofi t. ~ . flu~h 

fNTfi t)L 1 C" 

t.'fG' nst. IL 
O~CG• A·• Ll I 
L!JC UlA TA .1'"6~3 

$[AEOJTO~ 11 1 
D'!' tllirlt( 
CPUJA" HE•••s 
CDf l GR 
ASS F~lf~ 
Q[llut 

l'Tllll lCS 
011.':i f~(ISTitS 

P•:>t•L 
l6AS C( 
XB.A'!il t -11( 
5C::\QT 1~tlt"Gt 
J<P 
FLO rr. rt • IT 
FLO' if>'ll.k[T 
El4';T': TM-LIC J l 

EOllORICOllP!LE All RACER ••••••• •••••••• • • ••••••••••• 
~OllOV•SS £f6tEq w/K"A(E £DITlllll6e00JJ U$H•BL£R •• 
(D!MOJ680S (qoss A$$ lMBLEA ....................... . 
!.1$09 S YS TEJll PllOfiU J('Jfi' Cw • lh :;ou r ( fl' t 1st tn9) a ••• .,. •• ,... 

llN[) •!l COMPAHDLE ... ffLOATS & ODUBLES ....... . 

6f.f."I T~ACEP l,.SASSE1'!81.U ...... , •••••••••• ·-····-··•. 
!NlROL ' C' COl'IP!UA •••••••••••••••••••••••••••••••• 
CMEGASOFI PASCAL COMPILER •••••••• •••• ••• •• • , ••••••• 
O•EGASDFI AROCH ING •SS(•BL£~ / LlNl<E• .. .. .. , ....... . 
LUCJ~ATA PASCAL •• •••• ••••• • , ••• , •••• •• • , ......... .. 
E~ ITllO'lllOAD PROtfSSOA •••••.•• • ••••••••••••••••••••• 
EllCI RONl t ~POEOb SHHT ... .. ...................... . 
DJS•SS( "BLER, •••••• • ,.., ........ .. ......... . .... , •• 
OA. l il. Boll,S.E fl!llllNA(j(R . ... ~a ••••••••••••••• ~ ......... 4 ..... . 

'SC rFn EPHOR c~~-(IZJ .• . ..•••••• ••• • •••• •••• ••• 
TSC b8ll9 ASSlllBLEA ISP09-05l. ... .. ................. . 
Tsr PEBuG PACKAGE (SP09•0)l. •••••• - - - ...... ...... - • 
T~< UTI LITIES PA tK •GE ('SPD9-11>, .. ... . ...... .... .. . 
T!C M•GW&STlCS PAf,OGE <SPO~H) •••••••••••••••••• 

SC t1•TIVE COO[ PASCAL <Si'C9-15l ........ .. ........ . 
JS( [)![Noe~ D•SIC 11/17 DIGIT ""'"$ <$"*-06>,. .. .. 
lie 01£NDU e•stc PRE•(OMPILeR (SP09-0U ......... . 
TS( so•rI" E~Cr PACKAGE {SP09-10J •••• • - - - ••••••••• • ­
J~ tOW IR\lt. P~OGR~ll CAN ~NHillUD 'EU(' IACHITO •• 
fLH Ol!K •CPJIQ PACUGE HAI HO~G) •• , ••••••••••• 
EU.RA flCJ UTll.. ITIES. HR-AO: llOGG) ....... n .. •••••••••• 

ED J1 /0H OKPILEJCR0S5 -REfE~{NCt OAS[( If.RANK HOGG) •• 

!YSTE•$ AV,llA8LE IN DE&K-JOP, SS-50. ANO lU C-Ollf!GutllllQllS 

n tx i; a tr•d,.. .,., .. 0 1' Tr c.tin h .•l SyS1UlS C()(ISu ltit-f'IS 
('t" -9 ;,. ai tf'rdenar It: 1)1 "h: ra1.Mrf hstt1M (argorit 1on 
DR...~(1 t: i;. ii t rAc!'t"n:..rirk •>• Dt lt ljOn DiHa Lh·H~~ 

11,.00 
S7.00 
57.00 
:I0.00 

191.00 
S? .oo 

547 .oo 
375.00 
10Ul0 
145.00 
145.00 
175.QO 
175.00 
206.00 

61.00 
61.00 
B4.00 
84.00 
84.00 

191.00' 
107.DO 
61.00 

107.00 
73 . 00 
74 .00 
74.00 
74.00 

PRICES INCLUDE 
POSTAGE 6 VAT. 

VISA /ACCESS 
PHONE 

ORDERS ACCEPTED 

WORSTEAD LABORATORIES, 
NORTH WALSHAM, NORFOLK, 
ENGLAND. NR28 9SA. 
TEL: (0692) 405600 
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160 •) LIN - I U+8> , ( Y+6H , PSET 
161 0 LIN - ICX+4l,(V+8Jl , PSET 
1620 LINE - (( X+4l, 1Vll , PSET 
16 0 1,F 0=5 THEN Z•b ELSE'. l=7 
1640 P AINT ((X ..6), (V+2 )) ,z,e 
1650 GOSUB 1850 
166 RETURN 
1670 • ••••••••••••••••••••••••••• 
1680 IF O• Pl"OINTC(K+2 ) ,v> THEN RETURN 
1690 PA INT CIX +6),V l ,l,l 
1700 LINEU 1 V >-< (l(+l :Z l, IY+6) I ,PSET 
17 10 L INE - CX• 2 4 ,V>,PSET 
l 720 LINE - C1C+l 2 . V - 6>, PSET 
1730 L I NE - <X , Yl,PSET 
I 74 0 I O=O OR D= I OR 0.•2 OR 0= 3 OR 0• 4 THEN I S I•) 
175Q INE« X+b) ,Yl -( 11(+121 , IY+"3)) ,PSET 
1760 LINE - <I X+IS l ,<V>> , PS T 
1770 L IN -c tX +1 2) , (V- > >,PSET 
17 80 LINE -( IX+6> , t V)) , PSET 
1790 I F Q=5 THEN l 6 ELSE Z•7 
181)') PAINT I l X+8), (VI l , Z ,tJ 

!BIO GOSUB 1840 
1820 SCREEN 1 , 0 
1830 R TUflN 
1840 X=X+4 
1850 IF '1•1 OR Q=O THEN FA I NT l!X+2),(Y+">l l, l , B 
186•) IF Q=2 THEN PA INT! Cl( + :?l , IY+2Jl , 2 ,8 
1870 lF Q= 3 THEN PA!NT CIX•2 ) , (Y+ :? l>, 3 , B 
1880 I Q=4 TEN PA I N Tll X+2 > , CV + 2)1 ,~,4 

189•) GOSUB 2'!;80 
1900 RETURN 
1q1 0 . •••••••••••••••••• • •••••• • 

1920 Cl.S 1PR INT"ENT ER CASSE T TE , PRESS RECOAC" 
!9 '30 !NPUT" Ni\11E OF CATA Fl E" 1Mf 
1940 OPEN"0" , ( - 1 , 11* 
1950 FOR N• i TO 9 
196 0 PRIN T - 1, A<N > ,E<( N ) , CI NI ,C I N I ,E (NI ,F I NI 
19 70 NEX T N 
1980 CLOSE£-l:ENO 
19-90 .. .............................. :. .. 

2(1QO CLS : PRlNT " ENTER CASS TTE lN I!. PRESS PLAY " 
;;:1) 11) INF'UT " NAM OF DATA F!LE" : Ht 
;;:o:w OPEN"l " ,(- 1,M:t 

030 FOR Nz l TO 9 
;::0 4 0 I F EOF ( - l l TH N ::: /0 
2 1} 50 I NPUTC- l ,A (f'H . I< ! N > , C( N ) , 0 00 ,E CNl , F CN> 
2060 l'<IE:XT N 

CLOSE C- l • RE f URN 
~oao ··•••••••••••••••••••••*••• 
~o?O I 11$= " , " THEN RETURN 
2 10 IF 11$•" , " THEN R TURN 
21 10 IF Mt•"/" TH N RETURN 
:' 12-0 AC=AC-+I 
- 1:;0 Z~ I AC)=M<Ji 

21 41) R TUR"N 
~ 150 Vs AC1V• v ..-1 
2 160 I F \I< = I THEN SOUN[) 2(•0 , 8 t GOTO ~ 2t) 
~ 1 70 V• V- 1 
2 180 H•• U <V> 
:' 190 G05U9 ::::BO 
:::::uo GOSUB I 150 
~~ 1 (1 ORAW " B11180 ,,6B1 5 6 ; U 10 : R7 : 04• L.6 ; b " 
2220 '11 .f • I Nf EV:t: IF 11it z" •• HEN 2220 
22:. J IF 11:1'= " /'" TH N AC=l/ - 1 : PCL S : GOSUC< 1 150 
:'24() I F M<Ji="/ " TH N RETURN 
;;::z:;o I F r•ff=" ,.. TH N ::: 16•) 
22b•l IF Ht •" . " THEN GOSUB 2320 
2~7(1 GOTO ~z-1:i 

2:::00 OR N2=1 TO , 
2::'90 GOSLIB :::40 

:::.:,(,1 ( 1 NEX T 

:;'. 10 R TURN 


233(• IF \I AC 1HEN SOUNo-0:1 ,e 

:?:540 M ·~=Z t (\/) 

::'3 0 G05UB 2 4(1 

2360 G05UB l l ~O 


:'~70 \/=V+I ; R TURN 

~ 80 I Q=O THEN i;>=O ·~ 

';: 9 SOUND ( tC>•40) - 5) , I 

2 40 •) R£TURN 

:::41 0 RETURN 


""" drawn after each move, the newer 
version should only be drawn if the space 
bar is pressed. 

The cube requires 27 different squares 
(only three sides) to be drawn on the 
screen, each with the correct colour or 
pattern contained within them. 

The top left hand co-ordinate on the 
graphics grid of the square to be drawn is 
read from a data statement, the computer 
then draws the square (given the CO· 
ordinate to start from). The contents of the 
array corresponding to that square are 
examined and depending on the code 
number, the correct colour is painted in the 
square. 

Unfortunately, in the graphics mode that 
I have chosen only four colours can be 
used : green, yellow, blue and red (code 
numbers 1, 2. 3 and 4 respectively) . If the 
code in the array is 5 or 6 a smal l square is 
drawn within the or,iginal square. This is 
painted blue or red respectively. 

After the first nine squares have been 
drawn, the computer reads a different 
array and draws the appropriate shaped 
square. The same thing occurs after the 
next nine have been drawn, always paint· 
ing the correct colour in the square, corres· 
ponding to the colour code. 

Saving time 
To save time repainting a square that is 

already painted the same colour, the com­
puter tests a point within the square. If it is 
the correct colour to that which the code 
suggests, the computer will return to the 
main routine and go on to the next square. 

To add interest to the game, a different 
sound is made each time a square is 
painted a different colour. 

If the P key is pressed, the subroutine 
for sav.ing one 's position on tape is called. 
It simp1ly asks the user to enter a tape and 
press record. After the user has told the 
computer the name of the data file, it 
automatically records t1he current contents 
of the arrays on to the tape. 

At the beginning of the game, the user is 
asked if he wishes to continue with a 
saved cube. If he does he enters the tape 
and gives the name of the file . The arrays 
are then read off the tape in the same 
order as they were written. Once the 
space-bar is pressed, the cube is seen as 
it was and one can continue with it as 
before. 

If you wish to retrace your previous 
moves, press the < key. Press the > key if 
you wish to move back towards the posi­
tion when you entered the retracing mode. 
Press the ? key if you wish to leave this 
mode and continue your way towards 
solving the cube. 

Memorising moves for retracing is very 
simple. At the commencement of the game 
a string array is dimensioned to an 
appropriate size so it can memorise 
enough moves. After each key is pressed, 
other than the P and space bar (which are 
not actually moves) , the letter is put into 
the next block of the$ array. The computer 
then returns to the main part of the 
program and swaps the olher array's 
elements for e.ach side over depending on 
the user's move. • 
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The family favourites 

for your Dragon 32 


NEW RELEASES 

MYSTERY O F 'I HE JAVA ~TAR: Four 
1~ a rt (o\'cr IOOK ) <"1 lu n :1tio11al a d vt·ntun~ for 

th e oltlC'r' C' h ild. :~ IP\'f' I~ of' 41iffi<'u lty . 
Pae kPrl with t• h a ll e n ~t·s, pnzz l<" aml 
in fo rmatio n. £7.95 

SHAPER: Comprrh t> nsi n -- sound effect 
util ity. Creatt', . ton• and modify maehinr 
CO(k sou ml pff d ~ , for use in your own 
prngram. . Come · with a tore of I00 eff ct 
and a cou1prclwnsi\'e ma nu al. £9 .9S 

NORTH SEA OIL: S imulation game. , un 
)'Olli' JWH uil rig andl ee hm..,, fa t you can 
make ·ioo mill io n dolla rs . £~.75 

Pl·:Tl'H:HEU·~ n lAltY: Epi1· <JO " ,,.l-.·11tun· fur llw 

"1,.,i, . fo111il' . l\1d...t1 "ilh fru1t11·r,;, , . .. ... .... . ti .% 

t: ~U'IHE : ni ;::l 1I~ pn 1i.•r d >' lntt•· i:~ ;::trn11·. . ..•.. , . t(• .95 
Pl'ZZl.EI{ : .lil!'a" 1•11z1.I.• ;::u mr . ~ ln r l,- . • , • •.• , , t:<• .95 
HOOKED: En11· rtai11i11~ fi ,l1i111! ~um•" II :! p lmo•r,.. . C5.75 
1-'l'I'\ T U LEAltN: \1•·1111 lo a·•···I •··h1,•a1ion fut' .(1-12 
' "ar o l•h" . ... . ..... .. ..... .. ... . . ... . 1:6.95 
~10'1~TER ~IATH~ : \10·1111 1,.._....i 1·• lue<il io11 for 
tt- 11 ~ ,,.... ul 1I ~.. .. .. .. .•• . •• ..• • . . . . .... f;() ,95 

FA:\flLY PROGRA .\I~: C am,,_/,.,1,,, .,i 1 tio~1 /11tiliti 1· · ..• t:l>.95 
Fl i ~ & GAME~: (;;rn1t·, 1·11111 p .-11oli11111 for a ll a;!"f'" · £6.95 
U\'E & LEARi\: Erl11('tilit111al t'ot11pc·u1li11 r11 fo r olltllt•r 
1·hiloln•11 . . , . , , .. , . . . .. . .. .. . . , .. , .. , . , £6.95 
Ql llZ rACK: T\'" •1uiz ;:i111w~ . :>oo \rnrols.. . . - . . . £:\ .95 
l ~fA~T PACK: l'n·-~ c·ho ul •··1l11n1tim1. t :oun1ini.t 
and a lph uhi·t. .. . . .. .. . - . ............. . 1:3. 95 
JtlN IOR PACK: l-'rim11r~ ~1·111"1 11 t>•lu<'ation . . . ... . c:J.95 

DEALERS~ Phone us now 

on 01-514 4871 for our 

t• tm1prehe11sh·e catalo!lt.U' 

va ila hl r fro111 ;;e l1 •1 ·h•c l hra1whrs uf Hoots anrl all i;,.ood ; tm·kist. , or hy telepl10nin!! Acl'C' -/Barclaycard 
ordns 1u 01 -:i l ~ .rn- 1 m· hy senc-liniuheque/ PO to: 189 ETO:'<I ROAD , ILFORD , RSSR IGl 2UQ. 
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I 

OM doesn't 

live here 

any more 

Pam D'Arcy introduces the Basic shuffle 

point to a locat1ion in the Basic program (eg 
A$ = " FIELD NAME" then Basic doesn't 
waste space by copying "FIELD NAME" to 
a location in the string stack but instead 
points the variable directly to its occur­
rence in the program area, generally refer­
red to a "preset" data). Or it will point to a 
location in the string stack (eg INPUT # 
-1 ,A$ sets the data r,ead off the fi le in the 
string stack and the simple variable stor­
age points to this location). 

Array pointer table storage is arranged 
per namedl array as seven bytes overhead 
plus per subscript item (including 0) five 
bytes, eg DIMAA$(4) takes up 7 + (5 x 5) 
= 32 bytes. The five bytes per item are laid 
out as bytes two to six of the simple 
variable storage shown in Diagram 3. 

If Basic encounters a subscripted vari­
able that has not been the subject of a 
previously encountered DIM statement, 1it 
automatically sets up an array pointer 
tab le assuming 11 entries (ie DIM 
varname(10)) . 

Shuff1ler 
Basic is a better shuffler than any card 

sharp could be. As mentioned above, the 
simple variable and array pointer table 
storage area is used contiguously from the 
lowest address, simple variables preced­
ing arrays. 

Thus if an array is defined with simple 
variables not appearing in earlier DIM 
statements, every time that Basic encoun­
ters a new simple variable, the array 
pointer tables are shuffled along to 
accommodate the new simple variable. 
For example : 

100 DIMA$(1000) 

" 1300 FOR V = 1 TO 1500:NET V:REM 
TIME DELAY 

1320 FOR D = 1 TO 6 
1340 A$(D) = AS(D 1} 
1360 NEXTD 
then the pointer table for the only array 
(A$) would be set up at the lowest avail­
able address. When the variable V is 
encountered for the fi rst time during ex­
ecution, the array pointer table is moved 
along seven bytes to accommodate the 
new simple variable. When the variab'le D 
is encountered for the first time, the arrays 

CLEAR statemenl issued. When first Diagram 2. The address of the string will 

.I. ~> :3(::. -·- 76 i 9 

fj 

Dragram 1: Jhe map ol areas A to J when first switched on 

nu.1.1 
b y tes 

(
... 
..1 H-·- I 

nil 

F 

D 

are moved on a further seven bytes etc. • 

~2(t) · (ZJ 

b vtes 

E 

1 
byte 
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THIS ARTICLE represents an in-store 
investigation to help you improve your own 
programming techniques, banish the OM 
error syndrome, and make the best use of 
available store. Out of a desperate need to 
make the most of the available memory in 
programs such as Dragon Data's Data· 
base, I offer you the fruits of my research 
which takes the guesswork out of allocat­
ing your data storage areas. 

D• "d' 
IVI mg 
I'll begin by dividing the Dragon's mem­

ory layout into five areas, A to E. A is the 
1536 bytes reserved for running any Basic 
program. B is an oplional area between 
zero and 12288 bytes which is reserved for 
up to eight graphics pages. When newly 
switched on, four pages (6144) bytes are 
reserved by default. Typing in PCLEAR1 
will reduce this area to one page (1536 
bytes). P0KE25,,6:NEW removes this fast 
page (actually leaves one byte). 

C is the actual Basic program - its size 
is dependent on program and user require­
ments (August's issue gave an insight into 
how Basic statements are held in store 
and the memory taken up) . D, the memory 
avai lable for data storage, is the subject of 
th i1s article, while E is the nominal 1 byte 
reserved by Basic unless user written 
machine code subroutines are used. 

In fact , Basic further subdivides area D 
between simple variab'le and array table 
pointer storage (whiclh I wi ll cal l area F) 
and string storage (G) . 

The size of area G is that of the last valid 

switched on, 200 bytes are reserved by 
default. RESET abides by the last valid 
CLEAR statement issued. CLEARO is 
valid. As its name suggests, this area is 
dedicated for use of string ($) variables. 

Area F itself is further subdivided. Any 
used space commences at the lowest 
address (= end of program address + 2) 
and is used contiguously upwards, result­
ing in this arrangement: simple· variables 
(H), array pointer tables (I) , unused space 
(J). The size of area J is, except for a few 
further bytes reserved by Basic, what is 
returned as the MEM value at any one 
time. 

Thus when first switched on, the map of 
areas A to J is as shown in Diagram 1, with 
MEM (= available J area) giving you 
24871 bytes. CLEARO reduces G to nil. 
POKE25,6:NEW reduces B to 1; sets start 
value of C to 1537. MEM wil l now give you 
31215 bytes. 

To go back to area F. Simple variab1les 
are any variables lhat are referred lo 
without a subscript. Arrays are any vari· 
ables referenced with subscripts. 

Thus if a program refers to a variable AS 
and a variable A$(0) , two quite separate 
' locations would be used by Basic when 
storing information in those fields, a simple 

. variable location and the other referenced 
. via the array pointer table. Tlhe simple 
variable and array table pointer areas are 
extended as each new variable Is encoun­
tered during program execution . 

Each item has a specific layout as 
touched upon in the August issue - see 



EDIT+ 


* EDIT+ is a Full Screen Editor and 
Programmer's Tool Kit It's an excellent 
aid for writing programs in BASIC and is 
easy to use for the novice as well as the 
experienced programmer. EDIT+ includes 
all the tacilitles of HI-RES. Up to 23 lines 
of your program are displayed on the 
screen and can be changed by 
overtypmg, inserting, or deleting 
characters_Functions include: Find String, 
Change String, Copy Text, Goto Specified 
Lme, Scroll Up Down, Append From Tape 
and Enter Basic Command_ No Dragon is 
complete without an EDIT+. £34.50 

DASM 


s: ' 
)> 
(")
:r: z,..,, 
8 
0 
rry 

DASM 1s a versatile assembler, designed 
especially for ease of use on the DRAGON 
and allows you to assemble machine code 
while sti ll retaining the full use of BASIC. 
Supports au 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 ycur 
DRAGON and ycu will immediately see 
the improvement. The screen displays 24 
rows of 51 characters with proper lower 
case and BASIC works as normal but 
~ith 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 

A powe:ful machine code monitor which 
allows you to delve into the internals of 
your DRAGON as well as helping you to 
debug your machine code programs (and 
BASIC programs iusing 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 

SOURCE 

TAPES 

The following programs contain both 
source and object code. They can be used 
in conjunction with 'DASM' or on their own 
as individual programmes. It's a great way 
to build up Your software library. Each tape 
represents excellent value at only £5.99 
each. 
1. DISASSEMBLER 
2. GAME OF LIFE 
3. Hl·RES SCREEN DUMP FOR EPSON 

4. Hl·RES SCREEN DUMP FOR SEIKOSHA 

DASM/DEMON 


I 

J 

* 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 programs without the bother of 
reloading. It is ex.tenslvely featured in the 
new book by Ian Sinclair on Dragon 
Machine Code. It is the ideal combination 
for the machine code user.£30.45 

VISIT YOUR NEAREST STOCKIST OR FOR FAST MAIL ORDER SERVICE 
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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. 
Introductory offer of £14.95 if purchased 
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 tihe 6809 Zaks £12.50 
6809 Assembly Language Prog. £12.50 

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

EXTRAS 


DUST COVER 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 DRIVE 
complete inc 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, Mailer/ 
Address Book. 

· Also available: Home Accounts, MST 
ca1c. £19.95 

SEOfORO 
Software Centre, 52a Bromham Road 10234144733 
BIRMINGHAM 
The Gamekeeper. Grandfare Supefstore. 1st Floor. 224 H h 
Street. Erdington (021) 3846108 

BRISTO 
Srensal Computers ltd.. 24 Park Row (0272) 294188 

DERBYSHIRE 
Dragon Dungeon. Milton House. St. Jolin's Street. Asllbo me 
(03351 42529 . 
F11·st Byte Computers, 10 Main Cerotre. London Road. Derby 
(03321 365280 
DORSET 
Games & Computers. 31 OlrthStreet, Wareham (092951 
51383 
ESSEX 
The Serious ~~ Soltwa;e Centre. At Bo11ngbro e & 
Wenley. High Street. Chelmsford (94) 58771 

HAMPSHIRE 
Commemal & General Typewriter Co.. 165 Lynchford Rood. 
Farnborougti (02521 540125 

HERTfOOOSHIRE • 
D.J, Comwt:ers. 11 Town Square. Stevenage (0438) 65501 
IRELAND 
Data Bank, Nagor House. Dund um Road. Oubhn 
(00011 988284 

KENT 
Medway ComputerS, 141 ew Road.Chatham (0634) 
826080 
Modata Computer Lid. 30 St. Jolln's Road. Turibndge Welts 
(0892) 41555 
LANCASHIRE 
Elkan Electronics. 11 Bury New Road. Prestwich. Manc.hes1e1 
(0611 7987613 
Home Computers. 234 Church Street, Blackpool 
(0253] 22340 
LOtmoo 
Bulfer Micro Shop, 310 Streatham H1gh Road. SW.16 
(01) 76928B7 
Stirling Micro Systems ltd.. 241 Ba er Street, N.WJ 
{01) 486 7671 

MIDDLESEX. 
Enfield CommumcatJOOs, 135 High Street, Ponders End 
(OU 805 7434 
NORTHERN lllELAND 
M.llM. Electromcs L d. 25 Antrim Street. Lis.bum, 
Co. An um (084 6213184 
NOTI GliAM 
Cornp1.1ter Market, 27 Goosegate, Hockley 
(06021 586454 
SCOTLAND 
L111in~ton Computer Centre, l 7 The Mall, Livingston, Wes 
Lothian (05061 36978 

SURRE'il 
Computasolve L d. 8 Central Parade. S Marks Hill, Surb1ton 
(01] 390 5135 
Statacom ltd.. 234 High Street. Sutton (01) 6612266 
SUSSEX 
Gamer. 24 Gloucester Road. Brighton [0273) 698424 
WALES 
AberData Ltd.. (at Gallowaysl 23 f'1er StfeeL Aberystwyth. 
Dyfed (0970) 615522 

W'EST MfDLANDS 
Progressive Computers. Marsh Street. Walsa II 
(09221 640593 
YORKSHIRE 
Comprite Ltd.. Thonte HotJSe, laisterdyke. Btadtord 
(02741 668890 
INTERNATIO AL 
CANADA 
DragQfl Data (Canada) Ltd_130 Adelaide Sti~t West. Sui 
820. TORONTO (416) 947 9052 

ISRAEL 
Th!! Compute1INachmani Comfort) L d. 5 Halpern S reel. 
Tel Aviv (03, 230648 
NORWAY 
lnformas11011ssytemer ?.S. Sk1ppergt. Boks 342. Osklw 
102) 501080 
o-Ava1lable at s.elecred branches ,of Boots. 

CJ 

COMPUSENSE LIMITED

El Box 169, 1860 Green Lanes, Palmers Green.CONTACT COMPUSENSE (Please add 50p p&p per order) z London Nl3 4HT 01·882 0681/6936 24hr. 
Tele)(: 8813271 GECOMS G 
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NEW FROM 


MICIODIAL 

TELE-FORTH 


A Step up from Basic 

TELE-FO,RTH FOR THE DRAGON 32 a new 

high level language for the DRAGON 32 
~ le-forth a figForth Compiler has an execution as much as 10 to 20 times faster than Basic 

which makes for faster programming, highly modular for easy testing and de-bugging 
TELE-FORTH has been especially customised for the THE DRAGO 32, and is a full figForth 
implementation with added words to give the ease and use of a full screen editor with extra 
structuring statements (case etc.), Auto keyboard repeat together with full cassette and printer 
handling. Microdeal Tele-fonh comes complete 
with its 30 page tutorial to g111de yo11 rhro11gh 
the basics of the Forth language. ~ m 
AVAILABLE FROM DRAGON 32 DEALERS ~ 
NATIONWIDE or direct from ' 

M~CRODIALLTD. ~ 
41 Truro Road, St.Austell,Comwall P L.25 5JE. :P. 
24 hour orderline: 0726 3456 ~ 

Send 1st Class stamp for our 
new catalogue for the 
Dragon 32 

MICROPEA 
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bvt E1S ill 1 

·-JStr-in(lS ,._ c ri.ar. 
name , 
2nd. 
r.: h ar + ,J:B~ 

( = $ see 
, ..l t. l Q SJ 

Num~r ics .... char. 
n•11me 

Diagram 2; each item has a specific layout 

-
(/.') J. 
,., 
...::.. ....:_, 

~2 r.: h GI.I.- , Total 
name l en , o-f 

this 
c,\r.. r· av 

<:lS above 

Diagram 3: simple variable storage 

-4111 The string stack is used in the opposite 
direction, ie from the highest address 
down. Any time that a string variabl~e is 
adjusted , a new string stack location is set 
up (again, see August's issue). Although if 
it was previously a string contained in lhe 
stack, the old content rema1ins there. 
However, when Basic encounters insuffi· 
cient space in the stack for further new 
values. it "cleans up" the string stack, 
discarding redundant data and " shuffling 
together" currentty active data in order to 
reuse the formerty redundant area. 

The implications should now be becom· 
ing dear. OM may occur during a program 
when execut1lng a CLEAR, executing a 
DIM, or coming across a new variable 
even well in1o processing. 

Ill al/variables are presented to Basic in 
DIM statements following the CILEAA, OM 
will not occur in the middle oi a program 
run, as the maximum required data stor­
age area wm have been satisfactorily 
allocated prior to entering the main proces­
sing routines. 

If simple variables are presented before 
array variables, it avoids wasting proces­
sor time in shuffling up array pointer tables 
to accommodate, newly encountered sim­
pie variables. If array variables are DIM· 
med to their required size, space is not 
wasted on small arrays by the 10 default. 

We should now know enough about 
balaneing arrays versus string space to 
take the guesswork out of the amount to 
CLEAR, the number of records oul' pro­
grams cain accommodate , etc. 

Having switched oni the machine and 
decided whether or not to use the 
l>OKE25,6:NEW combination, CLOAD the 
program. I~ not using the POKE25,6, 
PCLEAR as appropriate (ie the same as 
the PCLEAR in your program it you are 
using one). CLEARO:?MEM to discover 
the total aimount ot space this version of 
the program has available for data stor­

1 age. Discount a certain amount for simple 
variables (if they are OIMmed, it is .a simple 
task to count them up and multiply by the 
seven byte length ,each occupies). Dis· 
count a further 150 bytes of "workspace" 

c::·2 -5 4 , J 6 

c u rr . nu l l a l:Jdrf:iss nu ll 
0-t st1·· i nql en. 

o f 1-.e content. 
s t. rino 
c: c:m ten· 

a tue.1 Ve: .l \,Ji;;! in 
E?>' con e n t i al ·t o rnnat 

4 5 6 

l'.01 hi ql"lE".:>St ·. 
subscript 
+i ( i .e. 
ac tual num 

I 
of i b:::ms j 

for the Basic interpreter. 
Knowing that each array used has an 

overhead of seven bytes plus five bytes 
per possibl1e subscript (no·t forgetting z·ero), 
the amount of planned array pointer stor­
age can now be calcu lated, leaving you 
with a valid CLEAR figure. Seeing, how 
much space you have for str'ng storage is 
where you then need, if necessary, to 
juggle between your requirements of array 
space (ie rnumber of reoords you can cope 
with in any one run) and string space (ie 
actual string data stora.ge). 

But if you have followed the reasoning of 
this article, you can see that you can now 
plan with confidence, avoiding OM errors 
and maximising the use of avai lable mem· 
ory on other than a trial and err·or basis ­
as 11had previously employed. 
Gi'lls 

Unfortunately, avoiding OM errors will 
not make tlhe program foolproof against 
OS errors if you try and fill it absolutely to 

. its gi lls or if your " average" record size has 
been exceeded on this occasion. I have 
thoughts on getting over this problem 
without losing the data - but perhaps that 
had better be discussed in another article, 
not now. 

A practical way to illustrate the points 
made here is with the Database program 
from Dragon Data - which is on the 
Dragon Special Sel'ection 2 cassette. 

I find this program quite useful for 
different things and have standardised my 
own program data file formats to i1s format 
in order to benefit from its facil ities. 
However,. following the instructions sup­
plied, I ~ind 200 records restrictive for the 
type of files that I want to hold - and if you 
follow the given advice on increasing this 
to 500, the dreaded OM occurs. 

The program contains no PCLEAR 
statement, so having switched on tine 
machine and loaded the program, MEM is 
17652. Add the 200 bytes already 
CLEARed by default so 17852 lbytes of 
storage are avai lable· tor data storage as 
the program stands. 

Three of the program lines are: 

11 0 CLEAR14000 

" 1130 M "" 200 

1180 DIM A$(M},FT$(10),AA(M + 1) 
M = the number of data items allowed in 
the database (= 200 x 1 field records: 1OD 
x 2 field records etc}. 

Roughly, there seems to be less than 
100 bytes of simple variable storage re· 
quired. The tixed size array table i(FT$(10)) 
requ ires 7 + (11 "' 5) = 62 bytes. 
There·fore 17852 - 162 leave.s just under 
17700 byt·es to balance the number of 
records versus string space. 

Following the instruct1ions regarding 
amending the M value to 500, result~ng in a 
database of 500 records x 28 characters 
("' 14000 bytes cleared - the way I would 
have approached it too, before under· 
standing the storage set up): 
A$(M) array requires 7 + (501 • 5) = 2512 
AA(M + 1) requires 7 + (502 • 5) = 2517 
Total bytes = 5029 
CILEAR14000 +A$ and AA array storage 
5029 = 19429 bytes . 

Not surprising lhat with only 17700 bytes 
at our disposal, an OM error occurs. 
PCLEAR1 before AUN would easily re­
solve this. 

Database can be tai lored to one's own 
needs. Take a requirement of two fields 
per database record: tie ld one averages 
64 characters, field two averages five, 
giving a total of 69. There are the two 
arrays per item, so 2 x 2 fields x 5 ibytes 
(per array item) = 20 characters - or 69 
characters per record. 

With PCLEAR 1, 22460 bytes are avai l­
able for data storage. Being generous by 
leaving the odd 360 by.tes for Basic, other 
variables and FT$(10}, leaves space ·for 
22100 I 89 = 248.3 records. Thus, th·e A$ 
and AA arra.y space for 250 (D to 249) 
records would require : 

bytes 
A$ 248 records • 2 items • 5 = 2480 
AA 249 records • 2 items • 5 - 2490 
Sub-total '"' 4970 
Plus array overheads 2 • 7 - 14 
Total= 4984 
Thus 221100 - 4984 = 17116 bytes are 
available for CLEAR. while 17116 bytes I 
247 usable records = average string size 
per record of 69.3 characters . This reflects 
very reasonably on the oommencing re­
quirements, not forgetting that some string 
storage space will be needed for field 
titles, keyboard input and olher bits and 
pieces. 

The possible database of 247 x 2 field 
records averaging 69 characters per re­
cord is a tar more attractive proposition 
than at first seems possible from the 
acoompanying literature. However, de­
spite the usefulness of the Database pro~ 
gram, I have in fact developed a com­
plementary program to make up for its 
deficiencies in some areas, notably record 
editing, merging of files and inserting 
records in the middle of unsortable files. It 
is available from Pamcomms Ltd, 21 
Wycombe Lane, Woobum Green, High 
Wycombe. Butk.s, price £3. • 
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What's your best source 
of infonnation on 
color computing? 

'. 

Now you can improve your color computing skills ... 
and it's easy to do. HOT CoCo gives you more practical 
information on the Dragon• than any other publica­
tion. Ne.arly 150 pages a month! 

Every issue is packed with exciting new thin~ for 
you to do. We won't waste your time with filler stories. 
You'll get instructive columm: 

•Mmer's:Arcade-enjoy old-fashioned arcade 
.style games on your computer 

•The Basic Beat- learn everything you need 
to program in Basic 

•The Educated Guest- discover how to use 
your computer as a teaching tool 

•Doctor ASCII- get .arl.\Wers to your 

technical quemo~ 


•Graphically Speaking- create eye-catching 
desigm that add appeal to your prograrm 

You also get a doz.en easy-to-understai1d articles every 
month. Games . . . utilities . .. programming tedmique; .. . 
tutorials . . . graphics .. . education . .. hardware projects. 
They'll help you expand what you can do. And complete 
program listin~ show you how to use what you learn. 

That's not all HOT CoCo saves you money too: 
•Candid reviews help you make every 

purchase a 50Ulld investment. 


•Informative ads let you comparW:tn-shop 
from home. 

•New-product announcements tell you what's 
available before it reaches the stores. 

With all this at your fingerti~, your subscription 
amid pay for itself with one wise purchase. 

And HOT CoCo is risk-free. If you don't like your 
first issue, just write ..cancel" across the invoice and 
return it to u.s. You won't owe a thing. 

Subscribe to HOT CoCo today. Twelve big mues are 
only $«.97 (US funds drawn on a US bank). Simply fill 
out the coupon below and return it right now to: HOT 
CoCo Subscription Dept. , PO Box 975, Farmingdale, 

----~-- --- ---~ ~.~::~:~~~·-0~~~~--
YES! Help me improve my computing 51dlls. Send me 
12 mues of HOT ~ for $44.97 (US) . I understand 
that with payment enclosed or credit card order I will 
receive a FREE issue, making a total of 13 ts.mes for 
$44 .97 (US). 
Get a 13th issue FREE when you encWIJe payment or 

charge it on your Masteroord, Vua, or American Expre.s.f. 


D CHECK/MO D MC 0 VISA 0 AE 

CARDl·~---------"'XP. DATE.___~-

SICNATUR--------------- ­
NAM"'------------ - ----­ADDRESS._ ________________ 

POSTCOD-....._____COUNTRY 

NY 11737, USA. HOT CoCo • 80 Pine Street • Pelaborough, NH 00458 • USA 
73DFDU 
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Figure 1- analogue/digital interface shown as a block diagram 
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Adding 

more 

scope 


A G Hanson moves on to 
explain applications for 
the interface which was 
introduced last month 

NUMEROUS applications of the analogue/ 
digital interface described last month will 
11.mdoubledly suggest themselves to the 
interested user, but one which is quite 
interesting is its use to convert the Dragon 
32 into a simple storage oscilloscope. 

Briefly the mode of operation is as 
follows. Under software control the ZN427 
ADC samples the incoming analogue sig· 
nal 256 times. The values representing 
these samples are stored in a table 256 
bytes in length starting at address 
&H7001. Then by means of suitable soft­
ware a graphical representation 01 the 
original analogue signal is drawn on the 
Dragon graphics screen, where it may be 
examined at leisure. A simple "time-base" 
effect is produced by interposing a variable 
software delay between each successive 
sample of the analogue signal (it should 
also be possible to utilise the 6522 timers 
to effect this delay). The longer the· delay 
the slower the " time-base" . Note that the 
delay is fixed in the t ase of the "fast 
time-base" to give a trace approximateily 
13 milliseconds in length. 

As a guide to how the storage soope 
may be i1mplemented, see Programs I and 
II. Program I is the main program and II 1is 
an assembly listing of its machine code 
portion. 

Trigger 
The box marked " trigger" in Figure 1 

(shown in detail in Figure ~ is used ln 
conjunction with the storage scope pro­
gram (care must be taken when handling 
the CD 40106 as it may be damaged by 
static electricrty) . By choosing the trigger 
option the ADC will not commence its 
conversion cycle until the incoming signal 
activates the trigger circuit. Thus it is 
possible to examine transient wave forms 
or non-repetitive events. A means of ad­
justing the level at which the in.coming 
signal will trigger the ADC is provided. 

Lines 60-180 in program I reserve mem­
ory, load the 6809 op codes containe-d in 
the data statements, and initialise the 6522 
VIA The I.Iser is then presented with five 
options. These are three " time-base" 
speeds, a simple trace expansion facil ity 
and output data to lhe DAC. After choosing 
a time-base speed the user is presented 
with the trigger option, together with in­
formation on preserving or clearing the 
trace before returning to the main option. 
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Action Packed 100°/o Machine Code Arcade Software for DRAGON 32 

l.MOBlllSOll • .,-.-. .• - -­

(')J(ft05 Chess 

.. 
OROIOS: stop 1he Dsords r~ma111n9 CllUSAOfR In qul!'SI Qf Ille Holy Grad 
lead shields 10 release ·1he bombs you. our ln!repid hero. hive 10 o.er­
" 'h1ch w 11 Ges t1 0y lh• \\'Orio cof!le seven mcre• smgly dilfirn 

sta~s lo rea o!J vour goal . No one llils£6.95 

'VULTURES: ~laxlan· lyp• g4me In 
which i !lock 01 Yllllures ouard llielr 
•119~ Just when yo• 1hink you·vtt 
killed 111em all . the eo11S hatch! 

£6.95 

BONKA: Climb• 1118 L111der5 ind dig 
holes 10 trap ~M "Meanies" !before 
Ihey loll you . 

£7.95 

[h.~1!S-~~ 

DRAGON 4: P!~r~itlYI. TorpellO Run 
a.nd Horllf!ts 

3 games lor £6.95 

SPRITES FOR THE DRAGON 

Merlin's Sprite Magic offers a whole host of new features for the Dragon 

Up to 128 sprites. Size up to 40 x 40 in mode 4, even larger in other modes. Sprite magic uses the 256 x 192 grid for screen 
addressing. Sprites are programmable for joystick control and/or keyboard control. Sprites may be defined as missiles fired 
from other sprites in response to fire-button or keyboard. Sprites may be programmed to rebound (like a bouncing ball) , or 
wrap round, or disappear automatically when t.hey get to the edge of the (user defined) screen . A wide range of commands 
and funct1ions offers comprehensive control of speed, direction, screen edge behaviour and collision detection. 

Animation ·is easily implemented with DRWG function which swaps the drawings being used for sprites and they needn't 
even be the same size. 1 

Some of the commands are exceptionally powerful ... MOVEn moves a single sprite, MOVEn,n moves a block of sprites, 
MOVEM moves all the sprites. All the MOVE commands observe the individual direction , screen-edge, joystick and keyboard 
instructions for the various sprites. The REPORT function reports how many have crashed. The HIT function reports crashed 
sprite numbers. 

Sprites are non-destructive i.e. they do not leave a " trail " . They're fast and they're efficient and they' re easy to use. 

The Dragon now has its very own BEEP command. This one, however, offers a range of 16 pre-programmed gunshots, 
explosions, sir·ens . laser sounds and the like. You can also program your own . . . BEEP (six parameters) lets you generate 
the kind of noises you have heard on other high quality software. 

Keyboard handling has had some attention too . .. optional auto-repeat. INKEY function returns ASCII code, KEY function 
does the same, but waits for a keypress. CLEAR key clears hi·,es screen and homes the print cursor. 

We have also included a couple of routines to provide text on the hi·res screen ... in all 5 PMODES with enhanced' cursor 
controls providing relative as well as absolute positioning, PAGE command , HOLD command (to fix headers or graphics), 
COLOUR command changes text foreground and background colours etc. The hi-res screen is used just like the Basic text 
screen, including editing. You can also re-define the character set using the friendly new command CHR(n) "' etght row values. 

Sprite Magic requires absolutely no knowledge of machine code. The comprehensive manual describes the new Basic 
commands in full , with lots of examples. As well as the documented demonstration program, the cassette includes Character 
and Sound Generators, Mate in two (yes you can!), Shootiing Gallery and Breakout. Price £17.25 all inclusive. 

MERLIN (MICRO SYSTEMS) LTD, 
93 HIGH STREET, ESTON, CLEVELAND 

Tel: (0642) 454883 

3 games for £6.95 

yel made 111 

£6.95 

MAURICE MINOR 
Out toi a quiet drive in your Mor1is Minor when. you inadverte tly wander on to a race track 
and find yourself in the middle of aGiand i'tix. To turn !Jack agamst the other cars would be 
suicide. The only thing to do is g•ril your teeth , gnp he wheel. put your root down and ma e 
for the ·finishing line and safety . If you can avoid the crasii oorriers arld oil slicks. drive lasl 
enough to avoid being run over by Mario and Nelson beh ind you. then you• can lhink a~out 
overtaking 1tie cars in lronl. Can you make it before your ca r falls to preoes7 Anotner superb 
Arcade sty e game with animated high resolution colour graphics and sound . Requires one 
1oyslrck. 
Avery last action with accelerator . damage report . tinner. six levels of s II and hall of fame. 
SUPPLIED 0 CASSETIE ... .. .. . .. .. . . .. .. ... .. .. ...... . ... ... £6.9~ 

Ali orders despatched by return 1st class post 

Callers and Trade enquiries welcome 


Available from SPECTRUM and other good software dealers 


DEPT DU384 , 2 GLENSDALE STREET, LEEDS LS9 9JJJ. Morrison (Micros) Ltd TELEPHONE (0532)480987 
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Once the ohoice of trigger options has 
been deolded, the trace length is re­
"1ested (not for fast time-base) followed 
by the amount of Y·shift required. 

Lines 870·940 calculate the trace length 
and in lines 970-980, depending upon the 
trigger option, the appropriate maohlne . 
code routine is executed. 
Unes 1400-1480} The scales are 
Lines1510-1550 drawn and the trace 
Lines 1640-1650 displayed 
Lines 1860-1870 
Pressing "R" preserves the trace and 
returns the program to the main options 
list Pressing "C" clears the trace before 
retuming to the main options list. 

This expand trace requests the start and 
end of the section to be expanded and the 


.amount of Y Shift required. Lines 1680· 

1800 expand and print the section of trace 

requested. The trace is eXPQnded only in 

the X-axis direction. By a judicious choice 

of Y-Shift values, and using the "R" option 

it as possible to display both the original 

and expanded traces on the screen at the 

same time. 

Lines 1230-1370 enables the user to 
output the data contained in the table to 
the ZN426 DAC. The rate at which the 
data is sent to the OAC is controlled by 
interposing a variable delay between each 
byte. Onee the 256 bytes stored in table 
have been sent to the DAC, the hexade­
cimal values of the bytes and their loca­
tions are listed to the soreen. 

As mentioned, program II is an assem· 
bly listing of the various machine code 
routines required to drive the OAC and 
AOC. The routines are quite straightfor­
ward and should provide a guide for further 
elaboration and improvement. 

The scope program r_nay be tested by 
applyjng a 50 KHz 2.SV RMS signal to the 
bi·polar input terminals of the ADC. 
Choosing the medium time-base with a 
trace length of 80 MS, a curve depicting 4 
cycles of AC should be displayed. 

With a simple amplifier si.Jch as that 
shown 'n Figure 3 it is possible to view the 
wave forms produced by various sounds, 
and also the voice. By connecting a 
suitable photo transistor or photo cell to 
the input of the amplifier, traces showing 
variations in light intensity can be 
obtained, eg on switching on a tungsten 
filament ramp, or a fluorescent light. The 
frequency response of the storage $0Qpe 
is limited to a few kilo-hertz. but even so. it 
should prove to be quite a useful tool. 

A list of possibl4' sources of technical 
data and literature is appended for any 
intending constructors. A courteous letter 
accompanied by a stamped, addressed 
envelope usually results in a satisfactory 
response in the case of technical data 
sheets. I obtained my Dragon 32 circuit 
diagram from Dragon Data, although 
whether this was a one-off or whether the· 
circuit diagrams are readily available I do· 
not know. 

The TRS 80 Colour Computer Technical 
Reference Manual should be available 
from any Tandy Store. It is reasonably 
priced and packed with information. much 
of which is relevant to the Dragon 32. Data 
sheets on the ZN427 ADC and ZN426 

March 1984 Dragon User 41 

http:l,,jj'.l.JI
http:f-'1_11.lo
http:1.-tl'U<:t.JU
http:Htfll.Ot.UI


...rcrEEnpLa~ 


Availabl·e by Mail Order, from SCREENPLAY, 134 St. Vincent Street, Glasgow G2 5DU. 
(Checks payable to SCREENPLAY) 

~fyou've everbeenkilledby 
...::.-..... ~goblin., flamed 
dragonorturnedtostone 

bya wizard.•. 
then you need Micro Adventurer-the new monthly 
magazine devoted to all microcomputer 
adventures, war games and simulations. 
Each Issue offers a wide range Qf $tlmulatlng features. lneludlng: 
• Helpline and Contoct columns • Reviews of the latest adventures 
• Competitions with exciting prizes • War gaming advice 
• Adventures to type in and play • Profi les of famous adventurers 
• Advice on how to write your own adventures 

11 all this sounds too good to be true then fill in the form below to make sure 
you receive your copy of Micro Adventurer. 

SUBSCRIPTION ORDER FORM 

PleO$E! send me 2 1ssue5 [o yeor ·s subscrip11on) of Mic ro Ad11enture r. Th isc rder should be acc·ompamed b y a cheque mode 
---------------­
begin 111g w 1tn the issue 	 povoble ro MicroAdventu er 

UK subscribers 
A year'ssubscrlp ion is S:1 O00 - p lease send this fo rm wilh 
pa·yment o Micro Adventure!. Subscriptions Deportment. 

Aeldress ------------------ Oakfield House. Per(ymount Rd, Haywords Heal •Svssex. 
USIConadion :Subscribers 
Ayeor'ssubscription ot a ir-speeded rates is USS33.95 -1Pleose 
send th is 01m w i h povmel"ll o Micro Adventurer. c /o eu~ina~5 

Signature________ Dore 	 Press lnternat1ono1. 205 East 42nct St . New York. NY 10017. 

l 34 St. Vincent Street. Glasgow G2 SJU. 

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. 

~EEPYOURCOOLANOYOUMAYCATCH 
A SPEEDY MOUSE FOR A DESERT! 

PRICE: 27.95 


Telephone 041-248 2481 

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 WITH 
AMAZEMENT AS THEY SPRING INTO 
LIFE IN YOUR VERY OWN USABLE 
ROUTINES. 
FROM SPREADING PALMS TO SPEEDING 
SPACECRAFT ... THE LIMIT IS YOUR 
OWN IMAGINATION! 

PRICE:£9.95 
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DAC are obtainable from Ferranti Electro­
nics, Fields New Road, Chatterton, Old­
ham, OL9 8NP. 

For the MC8809E CPU MC6883 SAM, 
MC6847 VDG and MC6821 PIA try the 
European Literature Centre, Motorola 
Semiconductors, 88 Tanners Drive, Blake­
lands, Milton Keynes. And for the 6522 
Versatile Interface Adapter try Synertek­
Honeywell, Honeywell House, Charles 
Square, Bracknell, Berkshire, RG12 1 EB; 
or Electronic Devices Division, Rockwell 
International , Heathrow House, Bath 
Road, Cranford, Middlesex. 

Three usefu I books are MC6809 
MC8809E Microprocessor Programming 
Manual which Is published by Motorola 
and is obtainable from MacroMarl<etlng, 
Burnham Lane, Slough, SL 1 6LN; and 
Micro-Processor Interlacing and Micro­
processor Jntslfacing HandbookAJD & OA 
which are by Joseph J Carr, published by 
TAB Books Inc. These should be obtain­
able from any good computer bookshop. 
Photocopies of my previous article can be 
obtained by sending a stamped, addres­
sed envel'ope to Dragon User. • 
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INVADERS 
The or1igina.I Atc;;ide g;;ime 

brnu9h1 10 life on the ORIC·1. 
All the usual fea1ures plu s a few 

:surprises. 

TASK-SHIP 

This is the ultimate in scramble 

i:6.99 
[6.99 

SPECTRUM 
D Kempston 

Joystick .Adaptor E6.99 

IF 
PROGRAM FACTORY LTD 
... are pleased to announce that they have acquired 
all rights tu market Programmer's Guild software for 
!he Dragon compu1er. to complement theirexisting range. Programmer's 
GUJild is an Amerjcan-based company producing qua lity machine-oode 
programs. We have a wide range of software, including lilies for the Oric­
1, Colour Genie, CBM 64, Spectrum, Dragon and Tl ·99l4A. and !hey all 

come in attractive dustproor video cases. Call in at your local 
software dealer to view the games or contact us al the address 

below for 24·hour delivery. Send stamped, 
addressed envelope for catalogue. 

TRADE ENQUIRIES TO YOUR USUAL 

Original Arcade game. 
Move lrom lowly white 

belt lo the ultimate 
warrior - !Ninja 
Grandmaster 

DRAGON IK-32 
O Tasllship 
O Ninja Warrim 

D Pacdroids 

VIC·20 
O Puckman 

EB.95 
EB.95 
EB.95 

£6.99 

Telephone orders accepted by credil card iol enclQ$00 
0 AOCESS 
D VISA I ! l I I I I I I I I I I I I I I 

[ 

DISTRIBUTOR 

Name (BLOCK CAPITALS PLEASE) 

Address 

Signature 
OU March 84 

... MST ... MST ... MST ... 
DRAGON DISKETTE AND CASSETTE BUSINESS SOFTW.ARE FOR 1DRAGON 32/64 . 

DISKETTE PROGRAMS FROM £24.95 llNC. VAT - CASSETTE PROGRAMS £19.95 INC. VAT 
MST OATABASE 
Cornpv1er1soo c<ird 11100• hl1ng system Chaos.. y>ou• o.vn card ea.dings - nm• tn I. Add 
cards and delete cards. Son 1 em. 5'8erch 1hem. ameoo 1nem. pnm ii.em. "'".,. lhem. Total 
11elds fle>1Mrty 8! ttte 10\JCh QI 8 bultOn 

MST INVOICE$ & STATEMENTS 
Seeing '5 oohe•·109. The po.ver of 1h•• program ,. loo great 10 t>e de5Crt tled tn detail here. IL 
$lOre"S 1.JP to SO cu-sterner addresses 11 J)f"•nts superb ln\'Ofce. and Statem~t pages. A 
sspara.l!t C11E ATOR program allows USOI dorn s m be af,)Qe<l - Bild AM ENDED. vanabte 
VAT rate calculallOriS D1scoun1 ea1cula11ons. Carnage c:o~ts. ate au1omatoea 11v anoorpora1ed 
ta produce an accuraie AMOUNT DUE All ln1; PLLJS user-del1ned looter messages. Ever> 
poor quah1y pnn let pap p rcduc:es s perb 1r'l\•O-iCCS .ano $t~temef'lts_ 

MST MAILER/AOOIFIE$S BOOK 
This 1gt>ly-acda1med O'edJC.llteo da1abase prints sele<:~ed range• o1 adcfieSS and Olher 
labels t>y SEAACHKEY or RECOAO RANGE . Se ct addresses by slresi. by tcwn . by 
r~100. Saee'1 and pr1nt•er op11ons. Browse Record; e tc . A superb ••Ille program. 1.oao 
records 1n al l on five ti les_ 

MSTCALC 
The MST-Cale Spreadsheet 1s des1~ned ta replace oen. paper and t>as"' calculaior W11tl a 
sconda•d Orag0<1 tape OCO•Clil' TV ;st and prmter Eac.ll p<o9ram comes with a 20,page 
bao<leLdeset1btn.g MST-Ca.le and ~s operal<>n 
The Spieadshil81enables wor~ Lo be cameo out on ~ t fQ W5 all!! 20 columns. 
Numbers relating to hea.<:11n.gs can ioe c11entated h~r•zontallv Of .... en~atl'.f'.. The-y can be 

auiwu . mult1p1iea. :Mwactea. oiv10e\1 . lorma1tec1 elc. scrr;><Js raws and oown cl)lumns. 
Ten l&V'tlls ·o• btackct pairs can ba usod io ostablish op0rator ptecedence on eQ..at1ons 
Row•, pan-riw.·s. oolum'11s, pan-oolumns can be s.smmed <>r averaged . Equa.ttcn> plawd m 
one 10cat1on can be repeatea ~re~11catec1 ~ across r(YwS al)(! Ol>l'«l columns to ,,..,. typmg-.m 
li•ne. RacalWlaliOil ()rOcOOufLJS a lier« pOw9'1ul W~;AT·IF? 1Jro,ect>0ns lo be carried Oul al 
the touc:h al a bu1tcn . Business data so obtained can bE!' :stored on tape or ch:sk. 

'MST STOCK CONTROL 
Cornpu1en scd stock controt. ha n umeric rs erenc&S. StoGk descnplton . u:sar -Oat1nad 
stock untls. coot sell prices. r1t<order levels, s 1er Oela115. 
1.000 ~tack 11ems oo h•e 1les on a st gle·sided disk. Ptoduces stock eva1ua11on o'•er· 
uset•SC: cled tange 01·stock, s t.oc:k lis1s re-order reports, s.aeen printer opt1on5. 

MST BUSINESS ACCO~TS 
Anolhergem of a program WM1 won 11de?1s a more suitacle <:wes11on m~n wllBt will do. 
A unique !;<!arch la.cilny enables al l dala enlry problems with a 32-ct>araciGr weeti to t>e 
OY0rco1ne. Tr11nsact100 List. Debtor crec1J1or ~sts . Searct1'Am""1d seleoted wstom.,r 
rec0<ds. Bank Summary , Year-to-dale. Mar>ual B ng Fclrw r(J Ollt•OOS make thts a •uperlJ 
progre.m. Crsdn Cas s.ues and purehase~ are a.Uneal.ly • nked with Ban~ Account opl1on to 
al10w an up·lo·oa1e sia!ement of your flnanc1a1sca~us . 

MST HOltilll: ACCOUNTS 
A loVllly program Keep Ira.ex of your household budge1 Menu options 1rlCluda Estimaled 
ancl Act>Jal t>udg,sts . up·IO·•he·mlnute Q.ank statements . cu,.en1 M lance etc. Graphic 
•·ep<esen1a1ions 01 l)ast arid pr6$8nt months. pnnt<1u1s ol ~urplus and defoc11. and much 
more. 

-

... DOWN TO EARTH DISK SOFTWARE FOR SMALL BUSINESSES ... READY NOW . . 

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

MST STOCK (PR I STANOARO •C59.95 INC. VA.T 
AJI stoe< de-1a.11s afe r1 on one-sided hoppy d s.-1.;eHa· I.() produoo screen d isplays and 
pr.nted repons on stocll Stai s. s1ock movemeol._stock sllnn\age, dea<J 5-!oo;;k. •tock sat.,s. 
sloo< purOhase . re--arc!er oost•. and much mO<" Reoor<lS may t>e reterenced b~ number ar 
part·da:scr1pl1on. and ana S•S oode s1 ...e:5 adcht1onal le:ic1b1hty. 1.000 S10Ck 11.81"1\S j:)C:i' <'J1Sk. 

TICK TH~ APPAOPRIA.Tt BOX. PRICE.S lllCLUOE YAT A.NO POSTAGE . 
TAP ES t19.95 Inc . uch 
Cl) DISKS E24.95 Inc. HC~ ~ Bl1Js.ine-:s:s A.ceou n1s 
::' Mailer ::! MST·CALC 

l~•Olt!l st~lsments _· ~•m• Acc·ounts 

=S1oc~ CQnlrol :: Cutnau 

Cheq~es etc. snout~ be made p1r11n1e 1~ MST COr4SULUllllS 

MST-EX.EC jPA) S'tANDARD £59.95 INC. VAJ 
S..pe< ln•o1ces Simifmants 1e>rmauer wrtll 111 tegra1 Mailer . A working packa9e. Use rt lo 
gen..ate selectflOe Meilsho1s. cuswmer analys.s. s.ave 1yp11>g time 1or tnY01ces and 
;1atements SC>ool ooeuments to dtsk. and despaol lo pnnter 200 3CldrCSSilS c-an be saved. 

N•mt:.. ... ... .. ... .. ..... . ...... .... ... ... .. ... .. .. .. .. .. ... .. .. .. ... .. .. .. ... .. ... .. ..... .. ... .. .... ... ....... .. ...... ..... .. ... ......... ... .. ...... .. ........... ... ...... ... .. ............ .... . . 

Address: ... .. .. .... ........ ...... ... .. .. .. .. ... .. .... ... . ... . ... .. .. ..... . ... ... .. ..... .. ....... ..... .... .. ... ... .. ...... .. ... ... .. .. ............... ..... ... .. .. ... ... ... .. .. ... .. ... .. . 

Cm1Numhor: . .. . .... ..... .... ... .. . ... .. ... ... ... •. .. ....... .. .. ... . ... ••... •. ... . ... .• .. ..•. .. .Slgma1uroc ... ... .. ... .. .... .• ... .• .. 

MST &ontultenls . llewtoo Ao1d. Bo~ev Tracev. Dev-0n T013 !IH. Tetepho~e' 106261132617 

PR Serie& 

:J Slock Contf~l -S:TANDARD £59 .95 Inc. 

:J MST·EXEC - STllNOARD rsus inc . 
 MSTJ 

CONSULlANTS 

Co:st effective 
business software 
•or home computers 
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ing numbers to $FF20 as Ian suggested 
but by controlling the frequency of the 
program loop which is generating the 
sound. The value of the numbers which The latest are used to generate the analogue output 
will relate to the volume of the output. 

And Bits 0, 1 of $FF23 do not " indicate 
that a ca.rtridge is present". As stated 
earlier in this article CA1 and CB1 mayword on only be used as input lines. Bits o, 1 of the 
control register are used to configure the 
inpu1 line as required. Bit O is cleared to 
disable the interrupt input and set to 
enable it. Bit 1 is cleared to activate the 
interrupt flags on a high to !ow transition on i/oroutines 
the input line and is set to activate on a low 
to high transition. If Bit O is cleared and a John Botibol puts the record straight on input/ output 
valid signal was applied to, say, CA1 , then 

INPUT/OUTPUT ROUTINES on the Dra­ rupt inputs may be examined at the whim Bit 7 of the control register will be set to 
gon would seem an unlikely area for of the programmer, and conditional argu­ indicate that an interrupt has been re­
controversy, but the dust is only now ments may be used to determine the end ceived. If Bit 0 was set. in the above 

seWing following the publicatton of an result of the interrupt. A CPU interrupt fed situation, then not only would Bit 7 be set 

article on the subject last year. Ian Nichol- directly to the CPU chfp will not remember but the interrupt output from the PIA would 


l son's article was met by a series of letters any interrupts which may have oocurredl also go low, thus providing a hardware 

which are still being received, with claims while it was disabled. interrupt to the CPU. This is how the 

and counter-claims flying back and forth. The control lines {CA1, CA2, CB1 , CB2) cartridge initialisation works, since the 

Here I'll try to present a calmer appraisal of on a PIA may all be configured as inputs. interrupt output from the Pl'A is directly 
some of the areas of confusion. However, CA2 and CB2 may also be connected to the FIRO input on the 6809. 

Regular readers may benefit from refer­ programmed as output lines. All four lines Virtually
ring to the July issue of Dragon User which have various modes of operation for strob­

Finally (eventually!), with reference tocontained the original article - and to the ing inputs and for handshaking purposes. 
Ian's letter of defence in the November September ant.i November issues for the CB1 is not an interrupt enable but an 
issue, his short program would be verysubsequent correspondence. interrupt line which is programmed and 
confusing to a novice as it is written in 280 I'll begin by looking at inpuUoutput loca­ enabledfdisabled from the control r~ister . 
format rather than 6809! The instruction tions and then consider exactly what an The joystick routines work by outputting 
LOA ($FF21) is virtually meaningless as it interrupt is. There are 32 memory loca­ a number on to the DIA converter and 
indicates indirect addressing mode in 6809tions set aside for future expansion. The comparing the analogue voltage produced 
terminology. The entire program makesSAM chip provides an enable (low) signal with the analogue voltage being generated 
little sense as any interrupt input to a PIA for the entire block. This is used in con­ by the relevant joystick potentiometer. The 
will set flags at Bits. 6 and 7. Therefore, junction with the lower address lines to number output to the DIA converter is 
comparing the contents of $FF21 (even in decode space for up to eight PIAs or any changed until the comparator changes its 
extended addressing mode) with #$14 will other such requirements as may be output, at which point the current value 

deemed necessary. There are also 16K prove nothing except thet CA2 has been being input to the D/A converter may be 
programmed as an input line and it will bytes of memory in the cartridge space taken as the joystick value. 
respond to a low to high transition, and that into which 1/0 can be mapped. The cassette relay is in no way con· 
CA1 is disabled but will set the interrupt nected with any interrupt routines. Neither 
flag on a high to low transition on that line. Valid is there such a thing as a printer relay. The 

The correct program to switch on 1heAn interrupt itself (as usually found) is a cassette relay is operated by setting CA2 
relay is as follows: means of stopping the CPU, by an external .($FF21) manually high. This line then 

signal , in order that a service routine may operates a transistor switch which then LOA $FF21 

be carried out. When a valid interrupt drives the relay. Clearing bit 5 of the ORA #$38 

signal is received, the CPU will complete control register ($FF21 ), as suggested in STA $FF21 

its current instruction cycle and then save the original anicle, will configure CA2 as and to switch off the 1relay: 

either its set of registers or a part-set of an input line which makes little sense as 


LOA $FF21
registers before calling a routine from a the hardware requires it to be an output 

ANDA # $F7
fixed vector which i's always the same for line in order to drive the relay. 

STA $FF21 
any 6809 processor. In the Dragon the Sound is not simply generated by feed-

To test the relay state. use the following : interrupt vectors are remapped into the 

ROM area of memory by the SAM chip. LOA $FF21 

The very nature of the word "interrupt" ANDA #$38 

describes. its function well. Software inter· CMPA # $38 

rupts, although they save the registers and BNE RELOFF 

behave in a similar way to hardware SWI 

interrupts, are not directly triggered by RELOFF RTS 

external signals but by polling in software. 
 This will call the interrupt routine from SW1 

There are two major differences be­ vector when the relay is on. IROA could 
tween CPU interrupt handling and PIA not conceivably switch on a relay as it is 
interrupt handling. First, CPU interrupts connected to the Dragon's FIRQ pin. 

are enabled by setting the relevant CC flag 
 In conclusion , may I suggest that any­
low, while PIA interrupts are enabled by one interested in this subject should obtain 
setting the relevant bit of the PIA control a suitable reference book on programming
register high. Second, while a PIA interrupt the 6821 PIA, and also the manufacturer's 
output may be disabled, the input (if data sheet. These should provide the 
enabled) will still accept an interrupt input necessary information to enable users to 
and will remember it by setting bit 6 or 7 of complete their understanding of the sub­
the control register. This means that inter- Dragon 's 6821 PIA chip ject.• 
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A VERSATILE 14" COLOUR MONITOR (WITHSOUNDJ 

FOR YOUR DRAGON 

A JLC COLOUR MONITOR WILL: 

* provide vastly improved display clarity and 

* performance for clearer, crisper images 
be a neat, compact and professional product that 
represents remarkably good value for money* have adaptability with a simple input connection switch 
for your Dragon c. video input or any RGB input _* be compatible with all popular micros, video recorders, 

* viewdata adapters and cameras 
be designed and made in England ** Fully guaranteed 
Money back if not completely satisfied 

Model 3373FCSM with CV/RGB and sound inputs 

SPECIAL PROMOTION SPECIAL 

PROMOTION
ONLy £1991NCVATANDLEADS 

(P&P £8 UK Mainland) 
Collection no problem 

Available from Direct Electronic Displays, Unit 7, 551 A High Rd, London N17 Tel: 01-808 8847 

SHARDS proudly introduce for the Dragon 32 

THIS IS AN EDUCATIONAL ADVENTURE OF EPIC PROPORTIONS 

Taking up over 1 OOK of memory, including BOK of high resolution graphics, and loading in four 
parts, this adventure is designed to provide hours of family fun, filled with puzzles, challenges 
and interesting facts. Also, w'th three levels of difficulty and a score sheet at the end, this is a 
game you can play again and again, to try and beat your last score. 

You have di1scoveredl an old rnap and a ship's log book, indicating the existence of magnificent 
treasures, including a mysterious ruby, the Java Star, aboard an 18th-century sailing ship, that 
sank in the Canibbean. You must mount an expedition, gathering all the necessary 
information, then search for the shipwreck and the hidden treasure. Many skills are needed to 
solve this mystery, making it the ideal adventure for friends or family to play together. 

ALL THIS AVAILABLE NOW AT ALL GOOD STOCKISTS OR BY PHON­
ING THROUGH YOUR ACCESSIBARClAYCARD ORDER TOFOR ONILY 
01-514 4871 OR BY SENDING A CHEQUE/PO FOR £7.95 TO 
SHARDS SOFTWARE, mg ETON ROAD, ILFORD, ESSEX IG1 £7.95 2UQ 
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Patterns 

Pettem. 
Ft0m lolo ap Gwynn from Aberystwyth 
THIS SHORl PROGRAM illustrates the 
range of possibilities that the combined 

use of various PMOOEa and POOPY 
staterrients give us in tenna of entarghig 
the Image, etc. Some· .int9"t8ting things 
happen when yo_u PCOPY a graph~ 
PQ ~rated in · colour in PMODE3, 
representing a quarterof the sCre8n in that 
mode, to a~ bf8ck and White page 1n 
PMOOEO flfllng Ihawhole~· 

By randomising the Whole process. one 

gets an almost endless variation of pat· 
tems. 	 · 

Then randomise the accompanying 
sound as well and the effect becomes 
quite mesmerising. 

.The further addition of randomised CIR· 
CLE commands leads to an even more 
interesting enect, but we wfll leave you to 
elCperiment with that. 

10 • PATTERNS c I.ap GNynn, 10183 
20 • ** A program to demonstr&te so•• vari•tton• on PMODE and PCOPY 
30 PCLS RNDC~)-1 
40 PMODE RND(5)-1,l!SCREEN 1,1 
50 FOR X=2 TO 25,5 STEP RND C 10) 
60 COLOR RNDf4l,RNDC4> 
70 LINECO,Xl-<X,O>,PSET 
80 LINEf2S5,X>-C255-X,OJ,PSET 
90 NEXT 
100 FOR X•2 TO 2SS STEP RND<lO> 
110 LINECO,XJ -< X,Ol,PRESET 
120 LINE<2S~,X>-<25S-X,O>,PRESET 
130 NEXT 
140 SOUND RNDC2SS>,2 
1!50 FOR I=l TO 4 
160 PCOPY I TO RNDC4) 
170 NEXT 
180 GOTO 40 

Spelling 

From Bob Pa/mfN 1n Harrow 
LAST CHRISTMAS my neighbour came 
~ asked my advice on whether he 
stwkf buy a dedicated ~ & Spell 
machine for his son, or a home micro­
computer With a spelling tutor type pro­
gram. At that time I was not aware if there 
were any ipe41ing pr0grams available for 
micros bUt I did know that ~ pronul'lCia­
tion. of some of t!ie Speak & Spell 
rntehines, and their range Of Vucabu'8ry, 
left a lot to be desired. 

80th of these factors I considered to ~ 
very important. After air, a>rrect pronuncia­
Uciti i~ a prime requisite ot go00' spelling, 
and the .ability of the machine to progress 
with the stt.ldent is essential for it 10 be 
worthWtile. At that time I decided to write a 
~ pro_gram to demonstrate the Ora-· 
gon's capabilities. 

' . . 
I then did no mote pn this proj8Ct until 

severaJ. W88b ago. When in my loCaJ 
library, I overheard a~ askiog if thef'8 
~re, any book& to .help ner 11-year;.old 
son improve his sptlling. I thought ... Is a 
book an appropriate tool .In this ·age Of 
television., home ·v{deOs and .electronic 
machines? Surely a ~e~ program 
Chat. couf4 teach spelling would be .more 
appealing to a young Person and therefore 
more effe:ctive. · · , 

l d8cided then la dust Oft my original 
program and write 'llWhat I hope Is an· 
effective ·but enjoyable updalte. The.pro. 
gram Spell has in8trUction8 '.'bullt.;m".• 
su~ that you run the program once, 
straight tnto SpellinCJ Tutc>r. then ni-ri.an and 
go into the "speech Input mode". The 
passWC?fd Is SPELL 1. 
~.......... 

Unei 
30-90 
100-110 
120-280 . 
330-340 · 
350-380 

400-450 Page one of speech data input 
if'IStructlons. 

460-51 o Page two of speech data input 
Instructions. • 

520-700 	 Speech data input routine (line 
640 FORD .= 1TO11oo·is for 
the time allowed to input a 
word: approx. 2.5 Secs.). 

720-740 Page one of spelling instruc· 
tions. · , 

750-800 lnitfalis4ng.Arr~y SD with soore 
data. 

820~980 	 Page two of spelling instruc­
tions (line 920 FOR 0 = 1 TO 
1700 is ~Ile playback time for a .
word (the complement of line 

. 640) ). . . " 
144()-.1530 	Spelli~g check. r0utin~ (this 

routine sets FL to 1 if the 
words do not match). 

- 1020-1060 Correct answer routine. - ' 
1070-1090 Incorrect ~nswer routitje. . 
1100-1180 Page three of spelling ·instruc· 

lions · (vowel identification 
routine). . · . . 

1190-1200 Contin14ation of page three. "" 
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The Dragon Trainer 
Writ1en as a combined manual ond 
beginners course on the power of 
Dmgon Basic; . It is aimed at the beginner 
and assumes no previous experience of 
computing. ''B" O ~ .1 m 2 

Look out for the Sunshine 
range in W.H. Smith's, 
Boots, JohnMenzies. 

other leading retai l chains•
Cruismg ond through our notional 
·Quick ,h;nking network of bookshops 
ond de]l(H;trity ore and spedoli5t stores. 

required to . Dealer enquiries: 

master this high 01 -734 3454. 
speed chase game. 

COmplete 
control at your fingertips. 

The smooth control of a Voltmace 
DELTA sprung return joystick is now 

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

e Fast spring return to centre 
e Graphite wiper llinear potentiometers 

DELTA lD joystick •.•••.....• £I 0.00 eac_h 

The best books for the 
SUNSHINE Dragon 32 

avai lable to Dragon owners. Called the 
DELTA 3D it is a cut 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 of three fire buttons. 

or£ 19.501 per pair 
VoltmaceUd 
PARK DRIVE,. B.A ll..DOCK, HERTS. SG7 6E ..... 
Tel: (0462) 894410 -

The Working Dragon 32 
A library of practical s·ub-routines and 
progr·OrTls . 1s"'· oQ.: .:os o 1 1 

• ..There clearly is o need for bocks of 
this kind which provide more than ;usl 
games" - Practical Computing. 
Sept 1983. 

• Ifs a good one" - Per$om;il Compvter-
News, Moy 20 1983 

Dragon 32 Games Master 

Leom how to write your own top· level 

games. ISBN O ,J06fl 03 


•	 ''If you can't wfit.e Ill half way decent 
game after this then ii will be down fo 
your own lack of imaglnalion. I would 
recommend lhe Brains book as the best 
of thi~ selectio-n ." Which M icro - Sepf 83 

Advanced Sounds & Graphics 
for the Dragon Computer 
All the mojor Q$pec;f$ of the s.ound ond 
grophic;s copobili ties of this mochine are 
co11er·ed in extensive detail. 1 ~ N Q Q.1 .1oou6 8 

~-------------1I PIE>ose send me D Dragon 32 Comes I 
I D The Working Dragon 32 Moster at £5.95 each 

at £5. 95 each D Advanced Sound & I
I D The Dragon Trainer Graphic~ oo!!S.95 eoch 

ot£S.';JSeach ocruising·at£6.95e<ieh I 
I Id blI enclose cheque / pos1ol order for£ m o e payo e
I to: Sunshine Book5: 12/ l 3 Li1111e Newport St .. loridon WC2R 3lD 
 II Name 

Address - -----------------1 
I - --------------------.
II 	 Signo1ure~,----------'___________


l~~=;;•l!!!!~~~~=----------~We con normally deliver in 4/5dQy~ . 	 .J 
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Callan wek ome at the factory- !Monday to Friday 
Hade in England. Trade terms available. 

http:oo!!S.95


u DlM D$ ( 10l , SCS C6l 
'.·· 1) CU :i 
;".-o ·' •· h4(3E 1 cir=· r NH:;onu1_"r:r m~ ' .-. 
'l l) l·' F l N·11it -~2+6, " !'..5f-"E. L. L. l NL~ TU 1U ~·: " 

5 0 F'f d NT•~64-+6 , "Er BDEt P AL 't1Ef,: U:: J " 

bO F·F: I NT 1~1 '1 ~:, " I .1 ~I FEW MUMENT~; f lJ U l.o.ll L L HEA · HINE S " F'LEASE AD.JUST T HE VCJUJME OF 
H ·IF TEL.EV IS J.m,1 F rni C0 11FDH T' ·- (;BU: L u:;n~ f\!ll'·IG. F='L EASF F'Rt=:ss THE s 

C. ONTINIJE, 
7 0 F Cl f.: D'"' 1 1 ._ 1( II.JI): NE. l !) 

8 (1 ~:'.!OUND fl ~ •h ~:mut,m 1(_)(_! ' 4: SDUl\ID '7u" i.J. 
~J l F I NK£V $ ~) CHRS ~~ l THEN 80 
10 0 CLS : FOR D=l TO 400 :NE XT D 
11u P klNT@16 1,"lF YO U NEED ro NTEk SPEE~H DA ' A . . . ENTER YOUR 'PASSWORD" E 
L BI'.:. F• f:;ESt.) THE SP AC:H<AR TD c rn-iT I NUE lt..1lTH ~} F'El.L I Nr~; TUTOF.: 
.I. 2 tJ b l.AJ$=" ~iF'ELL.. l " 
i :.~ : ~ _1 TW~<="": CT =O: X '<t;,=1 NL E 'i'.$0 

'l.4U P1$=1NLE°'t1-: lF A!f '" " " T ~-!E I'! J.f+o 
1~0 IF A$=CHR$( 32 > THEN 300 
16•) TW$=Hol$+A$ 
170 CT=CT+l 
180 IF LEN<SW$) () CT THEN 140 
1~) IF TW$ = SW$ T HEN 31 0 
2c10 EC=EC + l 
21 0 IF EC s 3 THEN 2 70 
220 F·RINH~327 ! "INCORRECT PASSWORD" 
:;'30 F'R INTlf!::;::92~ " PLEASE TR Y AGAIN'' 
2 4C FOR D = 1 TO lOOO: NEXT D 
250 PR I NTt:!!392 ~ "" 
2 60 F'R I NT@327 ! "": GOTO 1 3(1 
2 7(1 PR INT1:!327 ~ "INCORRECT P ASSWORD'' 
2 8 0 F'R I NTli!388 , "PASSWORD ENTRY PrBANPOl\IE O" 
2 90 F OR D = 1 TO 1000 :NEXT D 
-300 F L.=2 
310 ' * CHARS STR ING ROUTI NE * 
3'..'1 0 CL. S 
330 DATA NEITHER ~FORFEI T, LEISURE ,PROTE lN , SE IZ E 

3 40 DATA SOVEREIGN~ ~URFEI T, WEI R, FORE I BN, WEIRD 
::;:5 t) DL=l O 
360 F OR 1= 1 TO DL 
3 7f'1 RE AD D$ \I> 
:~ : El J N . X T I 
~9U IF F L ~ 2 GOTO 7 ~0 

4(11.) F'R l NT 1~ :::, ~~. , " THE F' f;;0 (3F\AM I 3 SE T - IJF· H.I At~ CEY"i l 'E. N W!Jh:DS . THE SE ARE Sl O!'.i.: ED IN DA 
T A ffTATE.MEtn s . 
41 U ~R fN l @ 1 6 1 , "INSfRUC T ! ONd ~UR CHANGING TH~ TEX~ OF WORDS TO BE S PELLED • • , 

4 '.:::r:• r-· f"\ It-lfl~ ;'.::''.:.: 5.,"li 1:: 1Rsr ED lr L .LNE:S ·::. ~:. u ~' ~:Ao AND ENTEFi' THE NE W TEXT.. 

;~ _ :,[) F·f.: [ NT@:~89' "'::. ! n>r'1') £ i HE'. l\U::.w F'f~OGRi:li M' THEN C:UJA D AND ,RUN. 

•'M 0 P F\I N H!!-3El4 ,, " IF Yt:I LJ l-lfWE C WIP ETED l ?,_ 2 r.ll:!OVE PRES:'.> sF·{~CE !Ci?\R TO CDf\11' I NUEE 
U'lC: F'Rt~SS br e.:d : fcEY,, " 
450 I F INkEV$ () CHR$ C32) 1 HEN 450 
4 61) C: L. C' 

~~ / (i l~'R INH;!~:'.:l , " HECDRDirm SPEEC I OATA " 
4 s1j F·r< 1 NT•i'!97 . "1 / RE:Mr.lVE THE: ' r1 re CIR ". ,'),~J x' PLUG FROM THE CASSETTE 

RECORDER 
'~ '.I t) F'R I l\IT 11j 19 ~., " ':.:. / SET T HE FiECORDER CfJJ\lTF(CJ LS TO " RECORD' " 
:iuo PRJ NT1~~'.8S', " ~S / IF YOUR RECORDER DOES NDT HAVE A BUI LT- IN MICROPHONE: 

COl\INECT 1'1 l CF:OF'ltOl:'l~ E 

5 11J F'RINTri!417 , " F' f\E:.S S THE SPf-\CEBAR WHEN YOU ARE READY TO RECORD" 
520 IF IN~E Y $ (~ CHR$(32) THEN 520 
~;,3 c) C: L. S 
"',4 (1 CS =1 
~-',5U -·RI NT@:.::~ . " Tl ~E WORD TO P F-:ONOUl\ICE I S. , . " ; 0$ <CS ) 
::.6(1 ~·HIN T1~1 2 c-i1 , "HII !:l !!_;HtJULD BE F'R EF I XE:D WI TH THE WOFi:D ' SF'EL L ' 
570 FOR D = 1 TO 2000 :NE XT D 
580 CLS 
~.81..J F'R I NTi:!! 129. "F·LEASE bPEiil< AF CIER THE: TONE~> II 

FOR D = 1 TO D 

http:F'f\E:.SS
http:PRJNT1~~'.8S


125,4 
620 89,6 
630 ON 
640 ~ 1 TO 1700:NEXT D 

OFF 
IF C6 : DL THEN 680 
CS = CS + 1~CLS: GdTO 550 
CLS 
F'RINT@129, "NOW REWIND THE TAPE TO THE BECHNNING OF' THE PROGRAM AND 

LOAD. THIS WILL POSITION THE SPEECH PART OF THE TAPE CORRECTLY 
PRINT@321, "PLEASE REMEMBER TO REPLACE YOUR MIC/AUX F'LUG. 
GOTO 1680 
F'RINTl'.96"1, "1WELCOME TO SPELLING TUTOR" 
PRIN1'@128, "IN A FEW MOMENTS YOU 1WILl.. HEAR ASERIES OF WORDS. 

740 PRINT@224,''CAREFULLY NOTE THE PRONUNCIATIONOF EACH WORD; THEN FOLLOW THE 
ISPLAYED INSTRUCTIONS. 
750 SD$ ( 1 ) ==" YOU NEED F1 RACT I CE" 
"l 60 5 0$ C2) "'" NOT GOCID, BUT DO NOT WORRY YOU WI LL SOON l MPROVE WI TH PRACTl CE" 
770 SD$( ~> =" GOOD, KEEP PRAC ICING AND YOU WILL SOON ACHIEVE AN EXCELLENT SCO 
RE" 
7 80 80$ <4 >==" VERY GOOD! NC11' FAR FROM AN 
790 SD$<5>"'" WELL. DONE! AN EXCELLENT SCORE" 
800 SD'fi ( 6 )' = " WELL DONE~ A P,E:RFECT SCOF(E, YOU 
T . F'RIJGRAM" 
810 PRINTf.!!418 "F'LE{.\SE P'RESS HE SPACEBAR TO 
820 EP!5=" 'II·* IF '{OU MAt<E AN ER'ROR ~ TO ** ** 
830 IF lNKEY$<>CHR$C32> THEN 830 
840 CLS 850 CP=CP+1 
860 IF CP<=DL THEN GOTO 880 
870 GOTO 1540 
880 F'R I NT .!!7, "LI STEN CAREFULLY" 
890 FOR D = 1 TO 200:NEXT D 
9 00 AUDIO ON 
91 (1 MOTOR ON 
92< FOR D = 1 TO 1700:NEXT D 
111 : :0 MCJ TOR CJFF 
940 AUDIO OFF 
~750 PRI N1'1~69, "NOW TYF'E IN THE: WORU" 

EXCELL.ENT SCORE" 

ARE NOW READY TO ~O ON TO THE 

CONTINUE 
RESTART L. I NE~ PF<ESS KEY: " 

960 PRINT@ 192, "AS SOON AS YOU HAVE TYPED IN THEt:ORRECT NUMBER OF­" CHARACTERS Y 
DUR WORD WILL BE CHECKED. I F TOO FE'W CHARACTERS ARE USED THE WORD WILL REMAIN 
ON THE SCREEN. 
970 F'RINT!S352, "TH.I'.$ AL.ONE WILL HIDI C~HE TH{H 
980 PRINT1!!416,Ef'$; CHfl~t; (127);" *" 
990 L=LE N<D$C CP>> 
1000 GOSU!Ol 1 t~-40 

1010 IF FL~l THEN 1070 
10'..:.0 CL.~3:S"3C:=SC: +1 :IF CF'=DL THEN 15 40 
1 0~0 SOUND 136,4:SOUND 100.6 
11')4 <) PFI l INTI~! 196 !' "CORRECT, F'L.EASE CONT I NUE"' 
1050 FOR K=J TO l OOO:NE XT K 
1060 CLS : CT=1. :: G$=" " :GOTO 8 4(1 
1070 CL.S 
1' Of30 F'F~ INnY,8, "YOU HA'VE Mi\DJ::: Al\I ERROi::;:. 
1090 FOR D - 1 TO 900: NE XT D: CLS 
11.0!) F· RIN Tl2~$5 1 "TO HE:'.LF· Y(JlJ~ HERE ARE THE 
111c) F·RINT1!!4 :16~EF·i~; CHF~ !fi(1 27>;" * " 

THE SPELLING IS INCORRECT. 

POSITIONS OF . HE VOWELS •.. " 

j_ 1'.2() [,$ ( 1 ) = " A" : c $ ( 2) ==" E .. : C$ (:3:) =" I " : c* ( 4) =I• 0" : C:$ ( 5) ::: II u" 
11 ~0 F OR 1 ~1 TO L 
1 140 FOR C=l TO 5 
1150 I F Ml0$(D$<CP>,I ,(l =C$C C) THEN ~RlNT@104+ I ,CS4~> ~: SOUND 150 ,l : FOR D ~ l TO 20 
O~NEXT D:GOTO 1 170 

I 1160 N =· T c~ F'l::..:Il\ITC1<H·+l, " ··" ;:SOUND ..::..00, 3 : FOR D=.1 TO 2 0 : NEXT D 
1170 NEXT I 
1180 FOR D=I TO 200:NEXT D 
11 •70 PR I NTiE! 1r;17 ~ "~...iow PLE~'~:iE n-.:v Al;A 1N 1' 

1 2 ( 0 GCISUB 1440 
1 2 10 IF FL=l THEN 1 230 
:L :i!2Q' GOTCJ 1C>20 

LS : PRINT•:!! :2, "YOU HAVE l"IADE /-,NO' 'l-IEF\ ERFWR BUT DD NOT WORRY, f·lt=:RE 
COF'RECT SPELLING ••• "; 
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I 
•• 

SALE I 
•• 

••••• ••••••: Up to £3 off some cassettes 
•••: 

: (on over-the-counter sales only) : 

: : 
: RRP Cable Sale Saving : 
: (inc VAT)(inc VAT) Pric,e ££ : 
: Epson FX80 £503 .70 £14.95 £377.00 £141 .65 : There·s st i l l plenty of fight left in the confilderate 

south as eachslcleselects forces to manoeuvre on a: Epson RXBO FT £366 .85 £14.95 £298.00 £.83 .80 : f u ll ·g raphies tiatt lefle1c:C P1av against mecomputer 

: Epson IRXBO £320 .85 £14.95 £279.00 £.56.80 : or Chai 1er1ge a friend to perfect vour tacticsand 


re-write American history. 
: Microlite 80 £264.50 £14 .95 £247.00 £32.45 : send tor Johnny Reb and these omer totally

atisor1>lng strategy games tor your Dragon J2 now! 
: MCP 40 (Colour) £149.50 £14 .95 £147.00 £17.45 : r Please sendme these Dragon 32 games at H .95 each <tick bo;i I: Shlnwa CTI CP80 £297.85 £14.95 £260.00 £37.85 : I JOHNNV RE8 · J TYRANT OF ATHENS FlQht land anel I 
: Star DP10 £332.35 £14.95 £289.00 £58 .30 : ~ sea 1>att1euga1nsttne vast I 

WARLORD Challen glng game set In 1>ers11an empire 
Htn century Japan I 

SAMURAI WARRIOR•• I 
I 

ROMAN EMPIH conCluer the hostile can yousurvlveas a samurai?•• I countrlessurrount;1in9 R'Ome 

I I etlc lose cheQUE' P.O. torr - _ _____ maoepavabl~toM.C lom1or1en I 
Ple<Jseclebit rny ACCMS A CNO 

I N,1me 

••••• •••••• 
••••• I 

I 
I• Juniors Revenge (Dragon Data) • 


: Danger Ranger (Microcleat) : 
 I se"d to M1C. Loth lorlen . 0...,1 . OU 56• Par1tUn&. POVilton . Cllesll reSK121AE. I 
• Eight Ball (Microdeal) • 
: Culhbert in lhe Jungle (Microdeal) : 

I LOTHLORI~~ ·*~I: Ugh (Sottek) : L - --- -- -- ---~ 
• Leggit (Imagine) • 
: Crazy Painter (Microdeal) : 
: Skramble (Microdeal) : 
• Space Shuttle (Microdeal) • 
: Andromeda : 
: Also: DASMIDEMON, HI-RES. EDIT+. COMPOSER. ETC. : 

! NEW TITLES: i 
•• 

: NOVEX 114" Colour Monitor £230.00 : 
: RGB as well as.composite video and sound : 

: FIDELITY MTV100 14" Colour TV/Monitor £230.00 :•: MICROVITECH. SANYO. PHILIPS, PHOENIX •:
• 
••••• DRAGON Drives Controller £275.00 single , 

••••• 
: £385.00 twin :•• CUMANA Drives + Delta £299.00 single, •• 
: £425.00 twin : .. ......... ...... ............. ·. 

•·. •••.•• •.....• .•• ......• •• .•• ..•••••:
. .... ... .... .... ... . ... 

: !JI ~ j ·;:~~· I STATACOM LIMITED : 
e 234 HIGH STREfil, e 
• SUTTON, SURREY SM1 1N>C e 
: Telephone Mail Orders welcome. 01-661 2266 :•• 

MAKE lHE MOSTOF­
DRAGON32 
Two great books to help 
you tap the power o{ 
your Dra1on 32. 

.JllAKIBG THE MOST OF YOUR 
DRAGON, by, Clive Gifford. leads 
you through programming the 
Dragon from first principles, and 
includes more than 150 complete~;;~ 
programs, including major arcade i 
games. £5.95. 

DYNAMIC GAMES FOR THE DRAGON 32 - Tim 
Hartnell and Robert Young. Thirty magnificent games 
for the Dragon are lurking in this 180 page book, to 
ma.ke your computer behave just as you hoped it would 
when you bought it . Programs include MAGIC CASTLE, 
SNARK ATTACK, SPACE RESCUE, REVERSl/OTHELLO, 
CHECKERS and CUBIK'S RUBE Just £4.95. 

Pll---------~I ~ntcrl!M:Oe Publieatiom. Dept,00, 9-11 ~nsinglonHigh St.London W8 5NP. I 
I enclose £ . Please send me the books indicatedI Dynamic G"m"-s for lhe Dragon 32 I 
_ M6l<ing the most of your D~agon 

I N~e I 
1 ~- I 

L---------.J 
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12 4 0 FOR !=1 TO 7 
1250 SOUND 150, 1 
1260 PRINT@192+I," >"; 
1270 FOR D = 1 TO 200:NEXT D 

I 128 0 NEXT I 

1290 FO:R NC = 1 TO L 

1:..'>00 FOR D - 1 TO 400 : NEXT D 

131(1 SOUND 2C)0 ~ 3 

1 321) PR INT@20 1, LEFTSCO$CCPl,NC> 

1 ...:::!oo NEXT NC 

13 4 0 F'RINT@32 1,"PLEASE COPY THE WORD TO CONTINUE" 


111350 F'RINT@4 16, EP$; CHR$ ( 127> ; II *
1360 GOSUB 1440 

13 70 I F FL= l THEN 1360 

1380 GOTO 840 

139 <..l PRI NT@l94,"Y0lJ MADE AN ERROR, PLEASE TRY AGAIN" 

1400 FOR K= l TO 2000 : NEX T K 

141 0 CLS 

1420 GOTO 950 

143 0 GOTO 3 7 1) 

1 440 PRl l\IT@1~:6, II": C T""O : G$=''"; FL=C1: A$=" ": X$•,, INKEY$ 

1•150 A$ = I Nl(EY$: IF A$=" " THEN 1450 

1460 lF A$ <>CHR$ (8) THEN 1480 

14·70 GOllJ 1440 

1480 CT=CT+l 

149(1 'RI NT@l 3 6+CT ,, A$; 

151)0 G$ =G$+A$ 1510 I F CT<>L THEN 14 50 

l.520 l F GS <>D$CCP1 THEN FL=i : RETURN 

15 ::.0 F~E T Uf~N 


154 0 CL~3 : SotJl\ID 1 25 ,, 4 ~ (:)OUND fl'1, f;, 


I ~>~.14.J ON SC+ l GUTO 15 60. t 570. 1 57C . 1 5 ~0 . 157U~1580~ 1 580,1S90.1590 ,1 600, 1610 


1. ~it>O ~;~L;$ ,,,SD$ <J ) : GO TU l 62~} 
1 ~-;.'Jc_i S~.: $==SD$ C:'.) : (_,O TO l c.:~ c ) 

J. ~:08(1 ~C$zSD51 3 >:GOTO 16~u 


1 ~i7(• SCSc8D$ C4 1 : GO!O 162 u 

1 b0'.) SCS=SU$C S l~GOTO 16~0 


j 6'1. C• SCS =SD$ (6l:Goro 16~0 


1 <~) :C' U i "h: l NT(~(2'.:?4 .. ~·C:'I• 


j & ..SO f..·RI NT\!!12 '. "Y":JIJ 1-i lWE~ COl.;:REC.rLY SF'ELL£D ''. ;SC ; " OUT CJ F "H1L ; "WOFWB" 

16 :~: f., FOR D~ 1 TD 5000: NEXT D 

16..~. I SUUND 1 2~,4: 5UUND 89.6 

1640 f' I'\ I N 1'1.!f~. c; . " '(CJ LJ Hr~1 'v1 E COl"iF'LE:•ED SPEL L. I NG TUTOR" 

'I o::-iu PfdNli.!t j 29. "F' L E.{·i~~f::'. F'RE..:!!:) T HE. ::HOF' CCJN "rf,'UL OF THE CAS!'.>ErlE RECORDER " 

16~\j Fr' I ~H·~ 22:,:i ., " rF- vouF: ~~cdRE' rs; L :Ess rHM.J :: " ;. oi. 

16 ? u f'' h'[ l\l "l •E'..:'.:·;;,, "f::: E:w ~ tjD "< i:;:i:;cu.u~D ~'iNU TRY AG(.;J. N 

DU hjCJ I Mo-WE:. M(J l;:.'E_ ·: Hflthl THF~Ei::' rnTEJvlP TS {ff CJ l\IE sn;s I U l\1 /.\ND NO T MORE THAN ONE SE 

~? Si l (1 ~" A [i(~Y • H~NI< YOU! 

~ 6 ~;t(l (;Q l() 1680 

ROADRIDE IS a game where you have to tions are given in the program. The 
drive a car through a narrow stretch of machine oode is a sound routine; it is used 
road. The further you go,. the smaller the to get sound constantly throogh the ,pro­I Roadrlde road gets. gram. If the speed-up poke (POKE 65495, 

I The left and right arrow keys are used O) doesn't work on yoor computer, delete 
From Andrew Thompson in Heathfield for movement. Sound is optional. lnstruc- line 220. 

10 FORP=20000T020006 ; fl$ 
20 REAOfl$ 120 lFLEF TS CA$, l)='' Y '' THEN900 
30 POKEP , UAL C"&.H '' -t fl$) 130 IFL EF H(fl$, 1J=''N''THEN160 
40 NE>< T 140 CLSRNDC9J-1 
5 0 POl<E411,S.H4E 150 SOUNDRNDC255J, 2:GOT090 
6,0 POKE 4 12 , &H20 160 CLEAR400 
70 POKE410.&HBO 170 CLS7 
80 DATABP,BA,83,BD,8A,C5,39 180 PR1NTi J93, " DO 'YOU WANT SOUND?'' ; 
90 CL S0 190 fl$ =lNK£Y$ 
100 PR1N T@192, " '' ; 

.. ConttnLled on page 57l 10 LJNEJNPUT''OO 'YOU WANT I NSTRUCTIONS?'' 



•••••••••••••••••••••••••••••••••• 

The complete 
speech synthes.is system 

-- SPEECH SYNTHESIS MODULE - for the Dragon 32 computer 
:: 

: • Fully cased module plugs into cartr~dge port : 
: • Unlimited vocabulary, using allophone-type, ­
: dedicated speech chip : 
; • Approximately 250 words predefined; accessed • 

by entering word required 

• 	 Complete contro l using five new BASIC 

commands 


• 	 Speech can easi ly be incorporated into existing 
BASIC programs 

• 	 Up to 40 words spoken from one command; 
speech can occur simu ltaneously with graphics 

• £37.95 iinclusive 
Al'so available: SOUND EXTENSION MODULE for 
use with the Dragon computer - provides facility to 
play chords and harmonies over five octaves ­
easy to use via BASIC - built-in sound effects ­
music and graphics can occur simultaneously ­
two 	1/0 ports - user manual - ONLY £34.95 

inclusive 
ACCESS/Cheque/PO to : 

J .C.B .C Ml•CRDSVSTEMSJ 
- 29 Southbourne Road, Bournemouth, BH6 5AE 
: Tel : (0202) 423973 

Write or phone for further details 
~Ill I II l ll llll I Ill Il l Ill llUI I H llll lllH lllll lllll llllllllll II 111 Ill1 111 11111111 111111 "' 

NEW- FOR ALL DRAGON USERS 

Programming the Dragon32 
Peter Lafferty 
This new book guides 
Dragon 32 users from the 
humblest level of 
programming in BAS1IC to 
the point where they can 
write programs that make 
use of the Dragon's most 
sophisticated features. 

Tihe book covers simple 
graphics, high-resolu tion 
graphics. colour, 
animation, sounds, music, 
joysticks and lhe printer. 
Included are listings ol many programs not 
previously available for the Drag.on 32. 

Softcover 256pages 0408 01 443 1 £6.95 

Available from your nearest bookseller. 

Th e RA INBOW is the biggies! and 
best magazine available fo r the TRS· 
80~) Color. TDP-100. MC-10 and 
Dragon-32 Computers. 

And no wo nder! It' s ov·er 300 pages 
th ick. each month ... pages brimming 
with programs, product reviews, 
tutor ials, columns, hints and t ips 
about your computer. Yes . it is consi ­
de red "the" Col'or Computer maga­
zine to buy. 

Don't delay. For on ly $28 you can 
get the Rainbow every month of the 
year. Then your CoCo will be Kong of 
the Hill too! 

U.K. Subscription rates 
U.S. $65 surface ra1e 
U.S. $100 air rate 

the Rainbow 9529U S H•[lhwily'-2 

50 12'>8·449<' PO Box209 Sub~i;r1pt1ons 10 I~ RAINBOW :.rr 


Prospe<:t Ky 40059 $2'.U. Bl )•tll!!if 1f1 l t'I~ Un1ti=-d $lii1(',,; 

Cl1iHt.d1.tm ;1no Me-:lf. 1can rat
YES! Sign me u tor a year (12 issues) ot the RAINBOW. US SJ~ s.iu tac:e r.a1~ l o oll1N

Name counl11c•5 US ~ air ra1 

Ad<l rCS5 
 U S S. 00 All suosc:r1p1.ur1:!l• 

oe-g''' w ll lhe curi('nrCity 
1$$VC' lease afto-w 
u µ 10 5-fi W t ' f'lo.5 

Payment Enclosed 
Charge VISA Mast 1Ca1d American E•p•es& tor 11 rs1 copy
My- count• l n te•Oank •(M C Onl t 

Sognature Card E•pirat1on Date 


March 1984 Dragon User 53 
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Wizard !iafrwar~ 


SPECIAL OFFER ~ 
....~_,,.,-- ~.:.' 

ANY 3 GAMES £15.00 ~ 
ANY 4 GAMES £20.00 \:"A~ ); 

STRATEGY ® 
, 

£8.45 
A llig11 resotul lOn cotour graphics war g.ame lor :z players. Each p1aye1Ms contrOl o1a 
Navy, an Army and an Auforoe and IN• objoo ol tt>e game ·~ lo destroy ol the 
oppos.ing fo rces or ob1a.m a sun ender fr-om 100 oUher player. Con110 11he move ment and 
fir ing ot au yo 1.Jr @•rcr~ ft . $hips {lln{I ~~nk!; 1n t;i~n;h;· ~ wen {11$ t in~n r;:es r,in~ prQo\ltSlontng. 
lllis game is a ch lilng~ wi th ad11fcrence. its a~ivfr. yet c.r.ess·tik_e Q..alities provocle a 
.s1imuleting e:.:perience and a lo1 o f fun 1or the games. connoisseur. Comes w1'h 
1n s~r uc~ lon m @n1,J{ll. Jo)'st1c~ rec:iuirec:t 

TIME PORT1 £8.45 
The trrs1 ,., a ~ene;. o1 1We adul1 s1rategy adventure games. Dire<:! yO<Jr robo1 and 
acou11e i rre obied tr.at Iha Keeper will ask tor ancl tmng 11 back ""'" ' ~ to 1he Time Port . 

Al so- avruleb6e 
s11nr11n1 
EiiCl~r 
Al i1ns...1.. 

CS .95 
Ll .95 
£7.95 

S111ash1 
l'tblll 
lltlplot 

£6.95 
£5.95 
CS .95 

Sirius IV 
Wizard 
Galleons 

DRAGON STARTREK £8.95 
A real hme vers10n lesturl"!J 8 10 • 10 galaxy. ~h1eld controt. photon tor~oes. stal<Js 
rl(:p0r1:S. :signaJ'S reoei..,ed. g:alaciic :s@arch . scanner" con1ro l. warp dr'rVU. :star bases "'!"1~• 
doc!<ing. black holes. ptane1 and planet land1all. IJUfsars. mwas. stars. asteroids. 
me•eors. snunres allel shuttle C10ck1ng. eu1oma1Jcally oonver9ing and anacKing 
~1 1 n9ons, ~out lcwolS o d1tr1cul1y . coMes w 1tti 1ns:t1ucb0n mSl'luaJ. 

RED ALERT £7.95 
AA orig111al rnael'u r1!1 cooed Arca~e game, presen1~ 1n h"',Jh r~lutlon c()!Qu• 9rapt>1cs 
using all 9 colours simu ltaneously. lea1uring aliQO spacestups. en6fgy bolls. homing 
torpedoes and metea< sho...,ers. looud..s digitised speech One1oys1ick Qfltional. 5 s.'<il 
le>oets. 

WIZARD SOFTWARE, DEPT. DU, P.O. BOX 23 
DUNFERMLINE, FIFE KY11 4RW 

Also available from ~ltware rutail!trs world wid'e 

Send large SAE (7m • Sen) for full program catatogu& 

Roy.all i"5 pal(! for machine code DRAGON software 


RBRCLIS SDFTWl1AE·LIH·UmffED. 
21 Ul'li01\i STl\Fl-:T RAMSHOTTOM.NrBUlff I ANCS 

MATHS TUTOR. 

A SET OF 
PROGRAMS FOO11I ·-TEACHiNC MATttS 
'l'OYOUNG 

" CHl lll'AEN 
(J- 10 't'EARS). 

110 

-. , ·...b 
£5.00 

EDUCATION 
AR TIST S:S OO 
LAI .l,l f r:1cr J I=!(:; lJt- "--;mt AND r.i ·~f"' E: MN~ 
TH1\ I C. .\U AE li(i">. 1C.r1l l: D F' 4.l'CEDCn 
STOR!.IJ ~r i i-~ T01...C11()1:' "' ~L.11--m4 

M~ffi l CAL [ 5.00 
l• : 1 Jt·.~· ~ <151o t, roi.-1uc1Pt.iJ.f F8n \~ [ -Q1i::: u·~1 ·r s 

·o l E'w'EL CiiEOrJRAPHV re 50 
''lllfAT'iER M_d,fl' SYM60lS" 
;. ·1 .t.( •t i t -Ki •'I[.; I t~ ·!IC1+-- ·R(5 GR.\ PI• CS IH•\ I 
LU•.•F-A!:> TH[ 0 L. (V!:. :":l'i'l l t.AIJ5 

TEI.I,. THE TIME u; so 
l lf'~ ~NrAGH FnEt ~Cf.= G:!R'.tAN1 
DP OGA .LP.." li"5E5 ··HG.t-1.fit S GR6.l=kC:., A iD 
SO.Jt..0 10 . EACH::: LC"l!:NM:.JW ro · tu r~·t[ 
Tit IP., EHH!:t:I Ef'K".t..LSH FA! l\C•-1G~ Gfq-,.t;!i,, '~ 

MEil.SUA ING INSTRUMeNTS ~6 SO 
/J Ti"ACHll\G .i.1~ CQH a I F•JE L l"t,t'rS. ( s. ustt~n 
•oo· HIC.H-n Es GA·'IJ-l4CS. re DE\°"::, n~"' 1E 
'"''-1!;: USF Ct= '.t (:POME.Tf )-:S !/fF:NIEl"< 
SCAJ..f!; E C 

~IAST LETTl;~ •ND WOADS t~, ila 
~ PAXA•\\ • 0£5Gt.JED TO 11f_ LP Cl-+lORF ~~ 
=or.M L[Tit~ Att D l.."5E Tt-<[ / SIP/Pl F 
wo..~DS J, ~DS [t.i '"' !:N-'.: £"~ 

GAMES
SPlOSH 

JOIN THE MISSac>N AHO O~ll=IO'f 'THE EVIL 
VIC Slr.c:LAIR iBEFOREHE DOMINAU :S THE 
MICRO MlliRKET. 

WATUI Of" llF£ 
YOlJ ALONE CAN f lNO f'"M E WA Tf A OF L.IF'E AMO 
$.AliE lHIE MIGHTY EMP~£ OF ONIN f" J:IOM HE 
EVIi,. FOJ:lC1!S. « 50 

ll.tA!N ¥ MO A:E iP·ROC.l=I AM S AV All. AB-L!: 
S. 1! .tmS A E FOA OE'. ) AILS 

MUSIC TUTOR.~:7~;~~t~ : .. 
LEARN MUSIC 
WITH THIS/,:,.~1'fi~,it--­ COMPREHENSIVE 


·~·;- --;.;. -: PACKAGEmAT 

r.., ,_ J1/I., ~. -; US£S HlGH·RES, 


GAAF'HIC$ ANO All 
nlE DRAGON'S"'~.."' . ! .l,1!-:.·'-· MUSIC FACll.IT!ES.. 
THE PACKAGE 
INCLUDES DEMO. 
PROGRAMS.£9.95 

BUSINESS 
PlJJ;1CHASEi S..LES U!OGEA tn-i$ 
lo C0 t'JPI i::TE 5 .S. LE 5 At..() P~YASC LEDG!!A 
S"(Sff; M QN T"'i\'Q PROOR/llJ6 N CLlJOING 
a:IEO:fr OO'i E ANAL Y~IS S AlEl\t[NTS 
CASti OC:C.: il.GED CJEEIT A.tU.L'1'.S,:.S Fut.L 
C.US TOf'/CR uSTINCiS SUPF'llFFi RE~TS 
lti/'l/OICi LIS TIN"'....S .\ '~0 A£-." tT.MCF AD\•ICE 
r'ol)l FS ro .r.cro...rffS To:£l Hl:A 'M 1--1 200 
fC!i.~""110.\15 CMl B€ 11fLO ON !C" it_f 

S.TOC ll! CONf AOL Ct 5 IX) 
r,i:-'H) P.J.i:;c-1 S. .,..E,T( M G Vt"~L.:i MIN •..·U, M ~NO 
P/'•~l! 1UM '-\ l () f; • , 5\.1PPL1[P(l[T1\L~ ~ I UCfC 

c;\..l\Ht.t. i::i r ,,.,o ....\L1J.r. - n \i E TC: 

PAYROLL t 26.. 00 
COl'Jf C:+:iM'.-i ·oo...--s.si:-wL('S. 1-=-Fmrs Pl. 'r' 
St irs AJ..,l :J ~·m l H !)Jr.-n[ TJ.i1L ::.. Gf..i 
C,:J Ft!Fl_O Y(t'.:i 

MA.IUNG LIST t l ~ -DO 
!:. TORES i .r.r..itDUi l• (5j,M_1r.· 1~1t-.ITSD!: Tl. 1LS 
ON 1 1P-o .?~ nu s 
C ASttOOOK~VAT AC COUNTS. t1~ ..00 

TV'Q P~CIM/o ~ 't' ~ll: M PA~Wl[ll to>:::.At . 

F..!o C \ l i lES FO O ( ..o\S, tl(!QOV, At~ .) :JI IAR TEAL\i 

\ •./If HE: l LJ:~Nt.:, 


NON-IJ.ll ACCOuNf~ £15 00 

J.~) t:J t..c.t-J ·~• ,!,l.\BL[[l US.l'H:. ~S l: S PR:)::-.~ :. ti 


~o J1 !-~ !-.1lOUSt.E El'.-n"l'OC-Oto: M:l:.l:Plt-.Ki. 

PJi.OV ou~o J. Ul l Acr:c, Jt. Tlt·.G F"~C ll T1[S 


HOME FIN N.ICE t B.. 00 
CC NT A:J. \.'(Jl _l::-I F.!.•Ju · l.CCOUNh ~\1 11 ~1 • ._. S. 
till tJ( J•CCOJ t, ~ .l. t~C 'f P.!,f. K/.GE 

TA:t. CAL CULATOR f-4 .00 
ril l IN V-UUP I t.JI: F'.J>U/·~ ·.'~' TH( -'· !;[ ,\\~ () 
(.0 flOCNC( U~lt.Ci "1-ll S PRX,n .U/ 

PERSONAL ·BANI( ACCOUNT !;J .p5 
to: EEP COflA...l:iE CONTROLor Y()Jq BJ.h i( 
ACCO~T WITH Yl$FF(:>(1R.\ t 

GENEROUS DE.ALER DISCOUNTS 

1J~@d]~[h]~ ~ 

Micro Computer Software & Accessories,---- • 

lntrod1Jcing a NEW prog ram for the Trojan Light Pen. 
This new ADVANCED program includes the fol lowing 
graphics facilities : 

* Draw Box;* Draw Circle
* Draw Line
* Draw Picture* Colour Fi ll Designated Areas
* Save and load pictures to and from tape 
All in Hi-Res Screen 1in any ol lour colours . 

The following functions are for use on the TeKI Screen; 

* Data entry and processing
* Menu selection and control
* Games playing - the fascinati ng game ol NIM 

included on cassette 
This is a first-class prog ram which gives hinls and tips on 
how to write programs for the pen. Idea l for many 
educahonal uses. 
A TO,P QUALITY PEN PLUS A FIRST-CLASS PROG· 
RAM FOR ONLY £11.SO including VAT. 

THE BEST PEN PACKAGE AVAILABLE 

Dealer enquiries welcome. 

Send cheque or PO to : 

Dept. D.U.9 


Trojan Products, 166 Derlwyn 

Dunvant, Swansea 


SA2 7PF. Tel: (0792) 205491 


•'I II I HI I HI II II Ill II lllll II I llf llll 11111111111111111ltl9'11111lllUI11111111111111111:: 

--EDUCATIONAL -­
SOFTWARE ­-DESIGNED BY 

:::::EXPERIENCED ­- TEACHERS -­-- -- THE TIGER l .Q. TEST ­- £7.95 
= Tesl YOl.lr own ,1.a. Hriends 100 !) or p rac1ice 101 job, s!fleclio n tes ls. Your 

verbal. numerical and visual abilihes are tes ted to tile full in TWO formaJ 
I 0 . 1es1s timed over 30 minules Totally in high reso ution . Final l.Q . score : 
and assessmen t plus conrecl answer sheet. -
THE TIGER GRAND PRIX. £7.95 -­-A mammoth educal ion package. 'The Tige r Grand P rix ' re inlor ces learning ­
in Maths. English and G eneral Knrowredge for all ages (7-16+ ) ano abil ities ­
wh ilsl al play. Over 500 orig inal que.stioos ar.d answers. Fun Qui.z and :brain leasers l or ad ults too . Suppl ied on a C12 casselte ru ll of soflware . 
Jo yslicks 001 required . We are working on an additiona l module thal wi ll 
allow you to u_se 'The Tiger Grand Prix · as a teaching aid to r any age . 
ability and subject 

THE USER FILE GENERATOR £5.95 
For use w ilh The Tige1 Grand P rix, Co mpil!! your own sets 01 question s 
and answers for use in t e g ame , and make permanent cop ies on cassett!! 
for fulure use. Wilh this module you cao build a Iibrn ry of the queshons that 
you wanl your children 10 use Yo u contml lhe education 1n a tolally 
ve,sahle learning game lor all ages , subjecl s and abilit ies . 

* * WANTED • • We want to market your qual,ity ed ucational games for 
the Dragon and BBC machines. 

1\low available s r selecroo tlf•m~'l><is ot Boars. 

Dealer and export enquiries welccme. ­-
TIGER SOFTWARE 

Dept D8, 63 De·vonshlre Street, Monkwearmouth•• --­-Sunderland, Tyne & Wea r.·(0783) 484592 ,.­
·•1111111111111111111111111UI1111111 IHI IHlll I Ill Ill Ill II llll llllll I llll I llHI Ii 1111117 
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AT£249.00, 

THE TAIL'S NOT 


WAGGING 


.. 
·y~·· ,/ ·· 

_,,,..·--' ..........__......' 

.. .. 
,• 

.... ··... 

hm rnfllrl /H~1 - u /111 num'.fiw fl pnitl<'I" 111 i11te1fiw1· 
rrill1 .11111r I >mµw1. 

U11t ii s1•1•111:; nH~I · to lewu (I fltrrn1 wi1/1 r111 udrl-r111 
cr11ry i11!! u /J/"ln' /flµ· 1w1111·11!! ifllo llm•1• f/Jj(J/lr li1111dn·d 
/J<lll/1(/. ·. 

/:'.<;1u•cio/{1 ·rrlw11 II"' n·m/111ium11.1 ·S<'rk11sl/(/ (:/'.)()()I 
do<'s s<1 1r111clt /;w .rn lilll<'. 

Fw 1•.n;111ple. ii:.,. ,u:o1Jit!l ,!.!.m/1hics mt'" lu'fi~1 ~witIt" 
.~i11µ-/1 · 1·r11tJ1/l(lfl(/ 1•1"'h/1i1g" cu/1111111 rf!!mfl/11(· rlfllfl /u lw 
!"('/ Wfl lr'd f IS /Ill //~I ' / fl/l('S no; .ll11/ f /f'l'r/. 

l)ri111i11!! S/)('1'd ,:, 50 l'l11mwf1•1:>" .wnJ11d i11 m1 VJ 
m /1111111 r/ut ,;;utr1:1:frnmr1/ 011. ·tnndunl 11 •1dtl111u1wrw(j11s/­

11hl1' II/> lo /() i11dws. 
l11d (IJU/,·r its <'11111/Htf'f r·nwitg. J/w .'•it•1"kosl/(/ IJ<tl'ks 

<111•1•rt!tlt rf.mpl11:,1im1<•d./i'11!111rs like lfllfwnalir·1u·i111ing 
11111 rlfllu Inst rl11f' /fJ or1•1.flo1r 1• rilll'nw:niu..!,· r{umpltic. 
du11w·/1•r flwl rlo11h/1'- rt'idth du1mclcr lll(J(lr1s 011 u sinu:fe 
liiw awl1u·i11ti11µ: rfn 1·111~1 ·os ll'l'll us tlw on~,.11ul. ' 

It oil (/(Iris "I' lo" 'l""li~1 ~ n•liuli/e orlrl-011 tho/ 
hn•flllws 11<'11'.firr' i11toyo111· /J1Y1p:rm 's fJ''zfiw111r111f'1 ' : 
flr.r·111111 ls. u 1tulo!!/ ui !!.!.,'. ;,:,Is. du1rl.1" rlim!.rm11s lf11<! pm­
pw11 i/,•f>11,<r!!;ilf!!-'. rm ,'1w11· ult on11lu/;/c' )'11 ;wi111. 

.' ;,.,.the ."i1·1l.nslm (,'f';j()() l 1i1111·11(111 - 11ho1wjiw 
rldllils flml //w wldl"l'ss rf w111 ·11e<m's / df'nler. 

SEIKOSHA D G 

/)/(( ,· !Jflsi1wss .~\ ;1·f!'fl1s. I >eni1/wmls I Ji,.,:,/w1. J:l- 1-1 I~1n1· Cmwn1I. II i11ll'1:~tukl' Hr/. II1•s /1m -""!!l'r .llurC'. 

'li•/1'pliflll<': ()<n-1 -1 / 1J9 /-1. '/Nr'. I': -1+17"6/. 

http:AT�249.00


£25 A QUALITY LIGHTPEN 
incl u ive 

. For the DRAGON 32* 
Optimum program performance i achievedOr.min~ : S PERIOR PERFORMANCEPMODE I <llld PMODE.J by use of the superh features only 

fr·dmm.J. available from the Datapen Lightpen . e lnsensitiYe to amhienl li l! hting
hiJdc•n grid . 
lin.:: . l·in.:k . 
paint, .:r:.t ~~ . 

r 

e Respond to uiffcrcnt colou r ~ 

Vio.:20 ;111tl CRM fi.J: 

Datapen Microtechnology Limited 

e Progra m accc sible LED l<imp readout , 
e Switch for prngrarn cont ro l 

bo: 
X-Y pos i\iun. 
t :irl!cl rnt·nu . 
text menu ;mu 
lihr;1ry shupcs. 

SUPERIOR 
PROGRAMS 
• · Tape storage of your work 
e Good documentation 
e User routines provided on 

tape and on printout 
e Handbook and three programs 011 tape 

bt1 a"ui lahk for BBC B. 
rka'e ' ' "IC ~"-'lil' micro l\ h .;' 11 mucring. 

SL'nd rkq tu:• nr PO for (2;\ w : 

Dept DU3 

Kingsclere Road, Overton 
Hants. RG25 3JB 
O r send SAE fo r details . Now avai.l abl from g iod w mputcr shop ". 

DELTASOFT PROUDLY PRESENTS THE 

HI-RES COLOUR GRAPHICS 

FOR THE DRAGON 32DUMP 
 AND THE TANDY c~co 

You can now ropy all High Resolution graphics screens available 
from Basic on to paper with a: 
Tandy CGP 11 5 (Printer plotter) 
MCP-40 4 colour printer plotter 
Orie printer 
Sharp Printer plotter 
and the Colour Graphics Dump program. 

This program dumps all the graphic screen available from basic, 
bolh monochrome and colour. Extensive features include: 

* Choice of any two or four colours from a palate of 15 

* HALF HEIGHT and HALF WIDTH modes if the graphics 
mode allows 

* Special SLOW MODE lor greater accuracy and greater depth 
of colour 

* EXTRA HEIGHT mode ror dumping more th·an a fu ll screen 
and others 

Available from DELTASOFT at _________ ,_______ ...,....,_________the special low price of only £4.95 each 

Please make cheques and POs out to Deltasoft and send away 
today to : DELTASOFT, 40 Windsor Road, Doncaster, DN2 SBT. 
Tel: 0302-61016 
Trade Enquiries Welcome 

Oragon 32 .......... .... ..... .. ...... ........... ........ ...... ....... ... ...... . . 8£4.95 

Tandy Co·Co ..... ......... ........... .. .................. ........ ......... .. £4.95 
Tandy CGP 115 
MCP-40 B 

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


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


.. .. ..... ...... ....... ....... .. ....... .. ... .................... ...... ... ..... Postcode ........ .. 
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THE FILING SYSTEM 
A PROFESSIONAL PROGRAMME WITH A 


Bl,JILT-IN TEACHER 


THE 
FILING 

SYSTEM 

£20.00 

I TELL YOU 
HOW I 
WORK 

A recoro · eeping system of b\ismess stanOard Which uses lhe Dragon 's 
audio traci< to teach y·ou h-ow to use it. Pres.dent in A4 ring brnde and 
aixompanied by a comprehensive user manual and full program listing. 

THE ,FILING SYSTEM GIVES YOU: 
* Mulhple search on any of 22 llelds. 
* Four di1teren1 lypes of search 
'* Up to 300 records in memory . 

'* Fast sort on any or 22 1elds. 

'* Mathematical funcltons w1th1n ar>d ttirough re(Ords 

* Pri rit in label or column formal wilh column lotal
* Plus otl\er features normally tound 1n disc·l)asoo packages costing 

£200 - . 
Avery progressional produce .. . Well wO<th the money (PCW 3 Nov I983) 

We even give you a ·cusromer hot·l1ne "'case you have di ticu lues All t 11s 
tor [20! But don·1 send us your money! Wr.ie 10 us and we II send you a ull 
In formation sheet 

Coming shortly- Dragon disk version and Electron 1verslon 

Progressive Software 
Marsh Street, Walsall , West Midlands 

Telephone: Walsall ~40593 
* DEALER F;NOUIRIE$ WHCOME * 



2 00 1Ff\$='' '' THEN 170 

2 Hl I Ffl$:: ''N" THENP01<£20000, 5?ELS£ lFAS='' I" 
THENPOKE20000,&HBD ELSE170 
220 POKE65495,0 
230 CL50' 


250 

280 

300 
'.310 
320 

3q0 

0 
350 

350 

380 
390 

2~0 FORF,.0T0 10 

A$(PJ=STRJNG$(l/tPi239J-tSTRJNG$(16-P 

128) 

NEXT 

S=0 

L=S 


290 D=l 

I=0 

L2"'30 

"f=20 


330 POt<El40,J 

JFPEEKC343J~223THENX=X-l :JFX<0THENX~ 

lFPEEKC3<'.!4)=223THENX=Xtl: IFX>31 HIEN><: 

Y=ltD 
370 	S=S-t-5 


1FY(l7-I THENl='l'+l :O=-D 

I Y) L2 THENl=L2 :0=-0 


400 PRIN T@480+Y,A$CJJ; 
4 10 I FP EKC J 02qtX )~239fHEN4S0 
~20 POt<El024+X,175 
430 l FRNOC5J=lTHEND=-O 
440 IF T>J00THENI=h1 :POKEl40, I:tS+l :J=0:I 
~ l> 10THEN510 
450 T= Ttl 
460 PDKE1024+479tRNPC32 ), 239 
470 GOT03410 
480 CLS 
490 PR! NT'' YOU CRASHED •' 
500 PR1NT " YOLJR SCORE lS''S 
510 L = L-1 

520 IFL<=0THEN780 
530 PRlNT"'l'OUR NUllBER OF LllJES ARE''L 
540 POt<£410,5.7 
550 FORP=lT02000 

560 NEXT 
570 POKE410,B.H7E 
580 CL 0 
590 GO TD'340 
600 END 
6J0 FDR P=l 016 
6 20 PR 1NTSTRINGa ( 32,128 J ; 
630 I PEEK C102 XJ=23STHEN1 • 0:T =0:GOT04 
80 
640 PO~El024-tX,l.75 
650 	lFPEE KC343J=223THENX~X-l=IFX<0THENX= 

650 	 IFPEEKC344J =223THENX=XT 1 :JFX>3JTHENX 

~31 
570 	 I FPEEKC20000 ) <)57THENPOKE140,Pi10ELS 
EFORDL•1T010: NEXT 
680 	NEXT 

700 PRlNT'''l'OU HAVE FlNISt-tED THAT ROAD'' 

710 PRJNT''l'OLJR SCORE 1S''S 

7 20 1FU l THENPRJNT "AND YOU HAO'' L"L IVES L 


EFT '' ELSEPRINT"AND ·rou HAD A UFE LEFT'' 

730 POt<E410,57 

740 FORP=JT04000 


750 NEXT 

760 POKE410, B.H80 

770 GOT0850 

780 CLS0 

790 PRlNT''OUT OF L!iJES' ' 

800 PRINT@96,"'l'OUR SCOR£ WAS"S; 

810 PD!<E'110,57 

820 FDRP=IT03000 

8'.30 NEXT 
840 POKE410,&HBO 
8 50 CLSRNDC9J -1 
860 Ll N JNPUT"DO IOU WANT ANOTHER GAME? ' ' 
;A$ 

8.70 1FLEFT$ (A$J 1 )= " l"THEN160 
880 IFLEF T$CA$, JJ= " N"TH£NPOKE65494,0:POK 
E410,57:END 
890 GOT0850 

900 CLS 
910 PRJN H MS.5, " RDADRIDE'­
320 PR1NT@482, '' BI' ' 
'330 PR l NTIH90 , ,, ANDREW' ' 
'340 PR1NHM83, "T HOMPSON'' 
<;150 FORP= JT06 
950 PRINT 
9/0 SOUNPL 1 
g913 	 NEXT 
990 	PD<KE4 10,57 
1000 FORP= ! T0500 

1010 NEXT 

1020 POKE 410,LH8D 

1030 FORP=1T09 

1040 PRJ NT 

1050 SOUNP l , 1 

t060 NEXT 

10/0 Ci....S 

1080 PRINT''ROflDRIDE JS A GAME WHERE YOU'' 

1090 PRINT"HAUE TO DR llJE A CAR TO THE EN 

D'' 


1100 PRJNT'"OF THE ROAD . ·mu USE THE LEFT 


JJ 10 PRIN T"ANO RIGriT ARROW t<EYS TO CONTR 

OL '' 

11 70 PRINT'' OUR CAR. ,. 

t l '30 PR l NT'' AS YOU GO 01 THE ROAD GETS " 

1 J!.J0 f'R1NT''Sf1ALLER." 

115 0 PR1NT@480, "pres s the spc.·cebar to st 


0. Ti. '' j : 

!J60 POKE1 50S,32 
! J70 POKE15 13,J2 
JJ80 POKE1522,32 
11 90 POKEi525,32 
1200 l PEEKC345J•223THE N160 

690 PR INT l 210 GDHJl 200 

Mardi 1984 Oregon User 57 

http:PO~El024-tX,l.75


SLIK Software present a Great New Graphic 
Adventure Game for the DRAGON 32 

* SUNKEN CITY * 

A complete, role-playing adventure, with full high· 
res graphics and colour. 

Travel across five continents in search of the 
fabulous treasure of the Sunken City. 

Visit the pyramids and the lost tombs of the Incas, 
encountering dozens of deadly enemies ... 

Avoid pirates and other hazards on deep sea 
voyages to mystic lands. Beware of cannibals and 
head-hunters in Africa's savage jungles ... 

Free the dying wizard and discover his vital secret in 
your final search for the Sunken City. 

This absorbing, addictive game uses the full re­
sources of the Dragon 32 and is a challenge to your 
skill and ingenuity which will keep you glued to your 
screen for many, many hours! 

For fast delivery send name, full address and 
cheque or PO for £7 .95 NOW! 

To: Slik Software, 19 Sancroft Street,. 

London SE11 5UG. 


JOYSTICKS FOR THE DRAGON 32 

ONLY 

£18.95 a p·air 
Top quality, self-centring, easy to handle joy· 

sticks for the enthusiastic gan:ies player 

£1.00 OFF WHEN YOU RETURN THIS 
ADVERTISEMENT Wl'TH YOUiR ORDER 

Please add 75p p&p 

To order: send CASCOM
Cheque/PO to: 

67 ELSTOW ROAD, BEDFORD MK42 9NT 

M & J SOFTWARE 
" DRAGON ADVANCED PROGRAMMER'S PACKAGE" 

We provld tne most comprehensive FORTH impl m tabOn on the matl<e1 - just 
C0"1ll re our sp<i(:ifica1ions .,;it. 1hoo$e of oth11< FORTH package•. You get: 
1. 	The language i1seJI w~ c;ari access 6a:sic commands rom withir'I !FORTH 

programs lherefore ret ining the Dragon·,. graphics capallllilles 
2. 	A powertu teitl editor whic can be used no1 only tor preparing progtams but also as 

a limited word proc~Q<. 
3. A 6809 macroassemo1 . 
4. 	The fig-FOFITti Installation Manual which contaln.s me FORTH !j()Uloe code, 
~ssaryetc. . 

5. 	A manual containing IOts 01 ·example programs inciUdlng the 50urc9 cOde for the 
6809 macro .ssemtllflr. 

B~ llls.snot all! 
To complete the package we proviQ a copy or 1he ··oragon Companiori". This 
exoellent publicallon contains a lull 6809 disas.semble1, an e"1enSW. Dragon memory 
map, de4~ 01 Mw IO access exlra graphw;, models, llOw to merge programs nd lots 
more. OHLY [15,QO 

A~ p<ices irn:Jvsm ol ,,&p. Cheq<Jes snd POs please to: 

M & J SOFTWARE 
34 Grays Close, Scholar Green 

Stoke-on-Trent ST7 3LU. Tel : (0782) 517876 
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EDUCATIONAt SOFTWARE 

Physics (0 revelfCSE Revision) Maths (CSE Revtslon) 
Biology (0 level/CSE Revision) Sports (Quiz 9199 years) 
Computer Sludies (0 level/CSE} Tables (Practice 7/ 11 years) 
Spelling (Improver 9199 y1tars) Knowledge (Ou:l:t 9199 years) 
Malhemalics (Practice 8111 years) English (Practle$ .9111 yearS) 
Reasoning ( 11+ A vision) Arithmetic (Practice 71 oyeais) 
Science (Revision I2114 years)· Mat s (Revision 12114 years) 
E119lish (Revismn 1211 4 years) 

Unbeatable value at £4.95 each. Post free. 

'O' Level-CSE Computer Studies 
A set of four cassell.es. jam·packed with up to dale knowledge covering lhe 
·o· 1evel/CSE syllabuses. Full tutorial with revis on questions. 

Subjecl areas include: 
Data coding, Data Storage. C-OmputBf Arllhmehc, Computer logic, 
Processing Information, Society and Computers, Computer Structure. 
Backing Storage 

and much. much more. 

Afso suitable as a general introduction to the computing world (Mums and 
Dads please note) . 

FANTASTIC VALUE AT £14.50 per set 

PRO-FILE £9.95 
The cassette !based fil i119 system 

Hundreds of uses in the home. Easy-ro-understand 56-page manual. 
Design your own file fayoul. 
· ·vour computer Is actually usefur· (PCW Juty 83) 
" Prcrlile does everytl'ling it claims, and does ii well" (Wl'llch Micro 
November 1983). 
" One of the best manuals of Its type I have seen, ideal for the novice" 
(PCW Decernber 83) . · 

Cheques and PO to: 

MICRO-DE-BUG1 CONSULTANCY 

Dept.. U, 60 Sir John's Road, Selly Park 


Birmingham 829 7ER. Tel : 021-472 7610 


DRAGON/32 BBC MDDEL/B AfARI 4001800 TRS80 CIC 321< EU:CTRON 

747 FLIGHT SIMULATOR 

Sup<>rbly realistic Instrumentation and pilofs 
view In • 1 hkC simulation which mchldes 
eme•g nc1es sudl as engine ire$ and sys­
tems tailures. Th,. PJ'Q\l<am uses high <esolu· 
lion g<aph~s IQ the l uD to p<octuoe lhe mos1 
rea listic llighMl•ck display yet ,;een on a 
home computer. There are .2 1 real d ano 
2S othe< 1ndica1ors (see diagram) You• con­
110 ocie•ate lhrOUle. ailerons. elevat:Or$. 
n ps. slats. spoilers. lending gear. rev11tse 
t~rust. b' 8$, e1c. You see tho runway in true 
pers~o11e . Uses jOySticks and includes op­
llons to S1ar1 with talc.e-o D< ranclOm ncMg 
approlld'I. " A re · simulation, not jus1 another 
gam - ('Your Compufer. Apn/ 19 '83). 

CHM11e t9.95 (p$p 1nd VAT Included): 

DACC Ltd (Dept. DU) 
23 W.1verley Road, Hindley, 
Greeter ...ncllffter WN2 38N. 
(Despatch within 4' hours) 

••••••••.!1 ;;;; . 
•••1w .1"· ••••====1 
ACTUAL SCREEN PHOTOGRAPH 

In U$ S%7.t$ (plip lnc:ludttel} 
Order from sole dl•tl1butor: 
Fr1nk A1hlon (Dept. DU) 
PO kx7037 
Chula Viale CA 92012 7037 
(Cllifoml11reeld9ntl ldd 8% aeles lak) 

MOf45rt:~ 50rtWJt~t
ciua 

* Software for hire from 11 manufacturers
* Over 90 titles to choose from, and growing
* TWO YEARS membership for only £8.00

* Same-day service 

Software at 10% discow1t. Send SAE tor details and 
list of titles available to: 

MICROBYTE COMPUTER SHOP 

19a Lower Warrengate 

Wakefield Wi=1 1SA 

http:cassell.es


o. key 

PRINT' ' 

1100: GOTO 31~ 

800 PRJNT "DO 'f'OU WANT TO 
8 10 PR I NT: PRJN T" l. SEARCH FILE" 
820 PRINT' '2. LIST ALL RE CORos·· 
830 PRINT :PRJNT:PRINT '' enter number " 
840 QS=INKEY$:JF Q$= " ' THEN 840 

Continued on page 61 

NCOrd8.charadet'8 YoU may wtsti to find. 10 print out lndivlcUll" ~ ..... 
As I wanted a sin1>te (and cheap) bit Of The PR>9f'llin hae. otGM'IMt, orily ...... 

software to k8ep a recon:t Of mv photo- · fdtie8. but ii a l'WOllablie .,.... tarDalaSaYe graphic slides, I wrote the ahQt1 program expansion.1 I Datasave which utilises this command 10 Things to ....: . 
From A Bowden In Market Drayton alk>w me to find any slide on any tutJiect 1 ff ~ want to a.. a data file wt... 
THE VERSION OF Basic supplied with the limply by entering an appropriate word for 'YO" already ha'V9 one In·inematy ... 
Dragon 32 has one very useful a>fnmand · the computer to ftnd in my data l'eCOl'di. ~ to end -1ha program run and 
for the purposes of information retrieYal - Input Of data Is limited to two fields, but I start again. · · 
the INSTR command. For anyone who Is find this adequatf for most purpoaes. the 2 When you save data to tap8 the .. 
unfamiliar with Its Junction, It allows you to program will aHow you to 88V8 a data file l'8COl'der is swttdled on ao lhat you can 
search through anv string-of characters to on tape and recall It for alteration and move 10 a clear 9adion of ~ tape. DD 
find a ''talget" string (eg a word). This scrutiny. It could, of couraa, be uSEid for 11118 beb9you enter a tlaname*MI pNIS 
means that you can type in any cbaracters many purposes: names and telephone ENTER. 
~ like, and then ask the computer to oumbers. any simple cataloguing, a die- 3 1f yo1,1 lst the whole data fie. 1he up and 
search for any character or group of tion&rY. etc. You are al8o gtven the facility down 8now k8ya have auto-repe8l 

l REM*****DATASAUE***** 
2 REM**A.D.BODEN 1983** 
10 PCLEARI 
20 CLEAR 20000 
30 CLS 
40 C=l 
50 DIM fl$(200J 
60 DIM 8$(200) 
70 GOTO 1170 
80 CLS:PRINT''dato. store aod search" 
90 PRIN T :PRINT :PRINl ''TYPE IN RECORD THEN 

PRESS enter" 
100 PRIN T :PRINT''(UP TO 200 RECORDS) '' 
110 PRINT!PRINT:PRINT"PRESS ENTER TWICE 
TO END" 
120 PRINT :PRINT :PR INT :PRINT :PRINT'"pr ess 

o. key to be 9 I n '' 

130 1F INKEY$= '''' THEN 130 

140 CLS 

150 PRINTC; " ." 

160 PR•JNTF1$; "---> '' 

170 LINE INPUT A$(CJ 

180 PRJNTF2$; "--->" 

190 LINE INPU T 8$(C) 


200 IF A$ CC) ='' '' AND 8$([) "' ' ' ' ~ THEN RETURN 

210 C=C+l 
220 GOTO 150 
230 CLS 
240 PRINT :PRINT :PRINT ''ENT£R STRING FOR S 

EARCH '' 
250 L INE INPUT S$ 
260 CLS 
270 FOR A=l TO C-J 
280 I =INST RC l, A$(AJ,S$J 
290 ~~ INS TRC1,8SCAJ,S$J 

300 1F 1=0 ANO J=0 THEN 400 
3.10 PRINTA; " . " 320 PRINTF1 $ 

330 PR INTfl$CAJ 340 PRJNTF2$ 

350 PRI NTB$ ( AJ 

360 PRIN T :PRJNT :PRINT :PRINT''pre s s 


RIGHT ARROW TO END' ', ''P TO 
370 Q$=INK EY$:JF Q$ '°""' ' THEN 370 
380 CLS: IF Q$=c~fy)THEN RETURN 
390 IF Q$ "'"P" THEN GOSUB 
400 NEXT 4 10 RE TURN 

420 CLS 
430 PR I NT '' IOU CAN ENTER TWO FIELDS OF 

I NFORMATION" 
440 PRHH:INPUT ' ' TITLE OF FIELD ONE ;F lI 

$ 

450 PRINT:INPUT''TITLE OF F IELD TWO ";F2$ 
460 GOSU8 80 
470 RETURN 
480 CLS: I NPLJT ''ENTER FILENAME" ;F3$ 
490 OPEN "I'', tt-1,F3$ 
500 C=J 
510 J NPUT~-1,Fl$ 1 F2$ 

520 I F EOFl-]J THEN 560 
530 INPUT # - J,A$CCJ,8$ CCJ 

540 C=C Tl 550 GOTO 520 
560 CLOSEtt- 1 ;RETURN 
570 CLS 
580 MOTOR ON 
590 INPU T "FILENAME " ; F3$ 
600 OPEN" O' ' I tt - l 'F3$ 
610 PR I N T ~-l ~F l$,F2$ 

620 FDR 2= 1 TO C 
630 PRJNTtt - l,A$C2J 1 8$(2) 
640 NEXT 2 
650 CLOSEtt- 1 :RETURN 

660 CLS: INPUT'' TYPE NUMBER OF RE CORD YOU 
wJSH TO Cf1ANGE--''; X 
670 PR JNT:PRINT"PRESENT EN TRY FOR RECORD 

:• ;X 

680 PR IN TF ]-$ 690 PRINTAHXJ 

700 PRI TF2$ 
7 10 PR N TB$ 00 
.720 PR I NT : P l NT : PR I NT '' ENTER NEW DA A' ' 

730 PR IN T : PR INTFl~ 

740 L INE INPUT A$(X) 
750 PR INTF2$; " ---)'' 
?60 LINE JNPUT SSCXJ 770 RETURN 
780 CLS:E ND 
.790 CLS 



RACING FORECASTER 
NE~NATIONAL HU,NT EDITION 

A tried arid 1ested program. 
Simple to use - no records to update. 
Tape contains data for races at any of 42 National lrlunt 

oourses. 

High success rate. 

DRAGON 32, SPECTRUM 48K, TANDY COCO 32K, 


Only £5.50 ,inclus:ive, 
Only available from : 

RED ROM DATA 
72 LAMBERT ROAD, GRIMSBY IDN32 ONA 

,·> Ql1f10SOF; ~::i" 

' DRAGON SOFTWARE AT BETTER PRICES ONLY 

(Dept DU), PO BOK 101. Uxbridge, Middle.ex uern OAG ' 

MICRODEAL CHANNEL.8 SHARDS 
SPACE"FIGHTER EMPIR.E 
OAAGQN HAWK 

GOLDEN BATON 
ARP £6.95 

DANGER RANGER 
TIME MACHINE 

Our Pri09 £6.25ARROW OF DEATH
SPACERAIDER PETTIG REWS DIARYPULSAR 7SK RAMB LE ARP £7.95

WIZARD OF AKYRZEIGHT BAl L Our Price E6.95
FROGGER FEASIBILITY EXP 

S!V QUICKSHOTTHEKING C1RCUS JOCKSHOT 
RAP £8.00 
And al l thei r oltier titles 

ARP 5::1 2.95 
Our Price £7.75 

RRP £.9.95 
Our Prilce r11 .95Our Price £8.95 

OR SEND SAE FOR OUR CATALOGUE 

A TTENT10N DRAGON OWNERS/ 

Increase your Dragon power to 4BK with ou( Ram Packs. Please Ticlc 
SK Ram Pack .................. .. ..... .... .......... ...... .. ...... .. ............. ........ .. l'.34.95 D 

16K IRam Pack .... ... ........... ..... .. ....... .. ...... ... ........... ................... ... r44.95 D 

One Ribbon Cab e .. .......... .......................... .. .... ..... ..... .. ... .. .... .. ..... £5.95 D 

Motherooard 1 (8 edge connectors) ............. .... .. ..................... .. .£54.95 D 

Mothlerboard 2 (8 edge connec101s) ... ... ..... ...... ... ........ .. .. ........ ... £54.95 D 

and please send me more Information on increasing my Dragori to_256K 

and 32K (please enclose SAE) ............. .. ... .... .. .. .. ...... .....,.. ..... .. ........... ......0 


All ~rloes 'include VAT. 
Name .. ..... .. ......... ......... .. ......... .. ... ................ ......... ..........,..... ....... . 

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


......,.erdOSe ·ch·~~~iPO "i~r· r·. ·. ·.::~·:.·. ·. ·. ·. ··mad·e· ·paya·b·1~·t~'SOFT'S'HOP~·· ..... 
Send or·ders to (enclose El .OD p&_p): 


SOFT SHOP 

66 Catl'lerine Orl,ve Sunbury-on-Tham.es, Mlddleaex TW16 7TG. 


Please allow 28 days del ivery . All items 12 months guarantee. 


Computasolve Ltd. 
8 Central Parade, St Mark's Hill 

Surbiton 
Telephone: 01-390 51135. Opening ,hours: 9.30--6.30, Mon-Sat 

Dragons from stock.. ... .......... ..... ... .. .... £175.00 
Telewriter word processor for the 

Dragon .......... .... .... ...... ......... ......... . £49.95 
CTI CPSO dot matrix printer ... .. .. ....... . £299.00 
Seikosha GP 1OOA matrix printer. ... ... £240.00 

Plus a full selection of s.oftware for the Dragon 
including the latest Microdeal re leases 

All prices including VAT. 
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S.P. E1LECTRONICS 

DRAGON 64............. .... .....:........... .:... .. .. ........ ... .. £225"00 

DRAGON 32 ........ .. ... ... ........ ......... ......... ...... ........ £175.00 

DISK DRIVE (Single and Dual) contro ller from ... £275.00 

JOYSTICKS .. .. ..., .. .... .. .. .. ......... ... .. ........... ........... . £14.95 

TELEWRITER WORD PROCESSOR .... .... ........ £49.95 

MCP40 .+Colour Plo11er Printer ...... ......... ... ........ £149.00 

DELTA 10X Printer .. ... ... ........ .............................. £249.00 

CP80 Dot Matrix Pri rnter....... ..... ............ .. ...... ........ £249'.00 

PR\NTER CABLE (Centronics) ................. .... ...... £12.90 


l.arge selecthon ol new Dragon Data, $aqamander, Micr00eal sol twa1e 

SAE IOT free list 


All prices include VAT. carriage eJ1tra 


S.P. ELECTRONICS. 48 llmby Roa,d. Hucknall , Nohs 
... ' · (Nottingham 6~0377) · fir 
~ Official Dragon S&rv1'cer · · 

1FOR THE DRAGON 32 · 'I I~ . 
ACE HIGH (MK 2~. ·"° 7~ 
Machlr:-e .gun : warfar,e ... . . · · 

on the sky ~ 
Your machine - The Spilllr.,, eight ;; · - · . 

macllln!> gYnS. 16 O""·Secon.'J oor~l.s; . 
VQ<Jr t~rgel - slow l'i>Oving Heinke! . . 
bornber5 csooried. by IOrmidabla Mas- · • . · ' 

6Brschm· t fighters. . 
Your 1ask - take the bomlle<S 31)311 Engage 11'le M'esserschminc, only If they gel 1n 


your way. 

Ahigh soo,.., g i..,s you a second run ano a crack a1 A.CE: quaJfica1ioo - 25 raidE!ffl. 


The alel1 polot survwves. Ao:ura1e a im sce>res higlo. 
Uo to ten minutes: vt0le-11t action~ 

Fea1U1eS hi-res graphics, ca<;kpit view. re mirror, 4 leve~, <e !ls1ic sounds, ,..,..artl 
syslem and detailad scorecatd. 


A quality game using an32K. 

N~ .available in or ID liblanes or Clul> sy&1ems. 


Fast service £6.95 

TUDOR WILLIAMS 


15 Summerhill Road, Bilston, W. Midlands WV14 8RD 

~...oo--~..r.r..r..r.,..,-..r..o-"'..0--..r.x::r.r.r...r..r~~ 

WEST DEVON.ELECTRONICS I~ 
STATION ROAD, 1i0RRABRIDGE, YELVERTON 
' I DEVON (0822) 853434 

· DRAGOIN 32 £149~~0 Inc VAT I 
DRAGON 64 £199~50 

I 
Your (:heap 111olutlon to ~ •m•ll bu•lness system 

· Ask for detalla 

184K DRAGON DISC DRIVE§ CompJete wtth three 51/4 inch F.loppy Dleca 

B ' £274.00 inc.VAT 

~ Foor-colour Plotter/Printer for your Dragon. Uses plain roli paper
8 £169.00 inc VAT. Send for sample print-out. 
~OCOOG"' 

NEW GAME~ FOR THE DRAGON 
SEA BATTLE for 2 players £4.95 lno 
An absorbing board game wjlh exciting sound and graphics. Steer your 
aircraft carrier throug h your enemy's fleet. Blasl hls ships and walch H1em 
sink, but beware of the mlnell ldst 

NINETY-NINE for 1~4 players £4.95 Inc 
Tille ever-popular dice game" now available lor lhe Dragon. Use your skltl 
to manipulate lhe results of the drce. A compulsive game ror the individual 
or 'the whole family. This game can last all nigM. so a Save option is 
included. 

SPECIAL NEW YEAR OFFER!! 

BOTH GAMES·FOR ONLY £7,95 Inc 


· OETISTIA 
High ee 
Luddenden Foot 
Ha.lifa.x 
HX2 &LB 

http:9.30--6.30
http:Sunbury-on-Tham.es
http:l'.34.95
http:5::12.95
http:Middle.ex


850 Q;;>UAL( Q $ ) 

860 IF Q<l OR Q>2 THEN 780 
870 ON Q GOSUB 230,890 

1070 

1080 A=Fl+ l 

1080 GO TO 9 10 

IBreakthru I 

From Gany Saunders In Upper 8eediniJ 

10 REM :r.:t.*B~EAKOUT*** 
20 REM ***GARRY SRIJNDER'S*** 
30 P.EM **:t:30/ 41"93:r.*:t. 
40 POKE6~49~,0 ,X=251 
~0 CL$e • x1 ~9 : Yl=S :X I•2 • YI•1 
60 FORI~l TO ~l · PRIHT~32+I,CHR•<134+4S)J 
70 PRINT~448+I , CHP.•< 134+48) ; 
80 NEXTI . 
90 FORT•9~T0447'STEP32 • PRI~TiT,CHRe<134+49); •NEXTT 
100 FORT=92TD444STEP32 •PRINTl!T,CHR•Cl43+112)i •HEXTT 
110 FORT•91T0443STEP32 •PIUHTl!T, CHR•( 143+112 )1 1 NEXTT . 
120 FORT=90T0442STEF>32 •PRINTIJT , CHR8<143+11:2) ;• NEXTT ' 
130 FORTzS9T0441 STEP32 1 PRINTmT , CMR•<143+112); •NEXTT 
140 X2•X1+~~I •IF X2 >Gl THEH XI=-XI :SOUHD17'S , 1 •GOT0141!1 
1~~ IF X2<2 THE~~ GOSU82:!50 
16a I F POINT(Y.2 , Y2 )•8 THEHGOSUB310 
170 "r'2=Yl+YI ' IF Y2 >27' OR V2<4 THEN YI•-YI •SOUND1?81 1 • GOT017'0 
180 SET< X2 ' '(2 , s ) ' RESEH X1, Yl >I X1•X2 . '1"1•Y2 
1Sl0 ~S= !NKEY!Si 
200 I F' R!J..,CHRl!li( 1.0 )THEN X•X+32 
210 IFAS:CHR•<94 ) THENX• X-32 
220 PR I NT~l<'., CH R$ ( 133+64 ) ; ' PR I NTllX+32, CH~IC 133+64) i •PR I NTl!X+S4, CHRI( 129 >; •P~ lNTl!X 
- 32 , CHR•< 128); 
230 IF PDI NTCX1,Y l)•~ THEN XI=-XI :B•B+l•PRIHTl3,B ; 
240 GOT0140 
2~0 L~L+l • IFL>4THEN290 
260 PRINT~10, L; 
2~0 $0UN0 1 00 , t •X I~-XI 
290 RETURN 
290 ~PRINT.!!192+10 , "GAME O'VEP. "• 
300 FRINTl!2~6+3 ," HIT ANY KEY FO~ ANOTHER CO", • lF INKEVe•""THEN 3210 ELSERUH 
310 RESET<X2,Y2 > 
320 RESET< X2- 1,Y2 ): RESET<X2-1,V2-1) 
330 K :aK+l~ 
340 PRI HTl!20, K; 
3~0 RETURN 

880 RETURN 
890 CLS:PRJNT:PRINT:PRINT 
900 A= ! 
910 IF A<1 HE N A=! 
920 I F A>CC-J) THEN A=C- 1 
930 PR 1NT A; " . ' 
940 PR I NTF 1$ 
950 PR I NTA$ (A) 

960 PR 1Nff2$ 
9/0 PR 1NT8$( A) 
880 PRJN T :PRINT :PRINT i. TO MOUE THROUGH FI 
i....E USE UP AND DOWN ARROW KEYS . . , 

:'380 PRINT '' RIGHT ARROW TO ENO. · 

1000 PRJNT '' P TO PR I NT" 

1010 Q$"'1NK EY$ 


1020 I F PEEK(342J=223 THEN 1070 

1030 1F Q$=CHR $ (9J THEN RETURN 

1040 IF PEEK C341)=223 THEN A=A- 1 : CLS : PRJ 


NT:PR I NT : PR JNT:GOTO 910 

1050 lF Q$="P '' THEN GOSUB 111Z10:CLS : PR1N T. 

:PRINT:PR JNT:GOTO 910 


1060 GOTO 1010 


'" ~ I ',110 0 PRI N T ~-2, ' . 
1110 PR I NT tt -2,F l $ 


1120 PR 1 NT ~ - 2,A$ C A J 


1130 PR I NT ~ -2,F2 $ 


1140 PR I NTtt -2 ,8$ (AJ 


1150 PR 1 NT ~ -2:PR IN T ~ -2 


1160 RETURN 

1170 CLS:PR I NT"s Imp l e f i I if'l 9 systern' ' 


1180 PR INT : PRJ NT"OO YOIJ WANT TO -" 


11910 PRINT :PR I NT'' 1. CREA TE A F ILE " 

1200 PRJNT '"2 . LOAD DATA FROM TAPE" 


.. 210 PR INT ''3. SAUE DA TA TO TAPE " 

220 PRI NT ~ 4. SEARCH FI L E r 

i230 PRJ NT "5 . CHANGE F ILE " 

1240 PRJ NT'' 6 . ENTER RE CORDS'' 
l250 PRI NT" 7 . END" 

1'260 PRI NT=PRI NT"enter numbe r of cho ic e '' 
127 0 Q$=J NKEY$:]F Q$ = '· " THEN 1270 
1280 Q.co: VALC Q$ ) 

1290 ON Q GOSLIB 420 , 480,570 , 790, 660, 80 , 7 
80 
1300 GOTO 1170 
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OPERATION 
GREMLIN ••• 
A very different game that 
combln" the Intrigue of 
adventure with the r.al time, 
machine code 1peed of arcade 
action. The player must 
control not one. but EIGHT 
different troopers, each with 
their own charader status, In 
the search for the weapons 
that will destroy THE GREMLINS. 

DRAGON 
TREK 
Dragon Trek 11 a new 
'Implementation of a 
claHlc game, taking 
full advante19• of the 
Dragons hl-r.. 
graphic• and sound 
capabflltle1. Your 
starship'• lmpr..1lve 
armament 11 
comprlaecl of high 
energy Photon 
Torpedoes and 
PhGlen. Both long 
and short range 
scanners (In full 
graphics} enable you 
ta trac:k the Klingon• 
and your onboard 
computer wlll give 
you extra tactfcal 
facllitl... As 
commander you wlll 
have to use strategy 
and cunning to outwit 
th• enemy. 

THE RING 
o ,f DARKNESS 
BRITAIN'S No. 1 ~==:::::::~;:~~~I~~ 
ADVENTURE GAME 
FOR THE DRAGON 32 
IS NOW AVAILABLE FOR 
THE '8K SPECTRUM AND ORIC 

THE RING OF DARKNESS 11 a complete 
role playing adventure fn hl·re1 
graphics, featurtng a detailed land 
filled with tawn1, 30 dung.on1, forests 
and Mal, and populated by kln91, 
prlncesaes, evll rangers and other 
strange creatur... All versions are 
lclentfcal with reaped ta the 
adventure. The Orie v•nlon 11 
recorded In fast made only. Many 
hours of mystery and 1u1pen1e 
await you In your quest ta find 
The Ring Of Daritnus. 

OWDER WITH CONFIDENCE: 
All tltles In stodt are 
dl•patched by return of po.t. 

SEND SAE FOR OUR FREE 
CATALOGUE. 

Selected tltles a also 
avolloble from good softwo... 
outlets an from .Boots. 

Complete this order form and post It to: WINTERSOFT, 
Dept.. DU , 30 Uplands Parle Rd.. Enfield, Mldd1r.. EN2 7PT. 

DRAGON 32 
Too Ring Of Dorkro..,.; • . . . • • • • .• .• . •• •• .. _.. . .•• . . .. . . _. £9..9S 
Cl-agon Trek. . .... . . . ... . .... . . . . • • _. . .• . _. £6.95 
Pepp r' s Gome Pack . . . . ... • .. . . . .. , .... _..•. • •. . _. • . . . £6.9S 
Artisr'sOMig.- . ..... . •...•..... . . , . . . . . . . . . . . . . . . . • . . £4.95 

OlllC-1 ... 
l h.e Ring Of Darkneo.o . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . • . £9.95 
Operation Gremlin .. . . . . . , . .. _. . . ... ..... _.. .. ...... _. (6_;5 

Sl'ECfllUM 41( 

The Rir.g OI Dorlt.neu . . . . . . . . • . . • . . . . • . . . . . . . . . . • . . • . . . £9.'5 

I enclose my cheque/ l'O for £ ... . .•. . . . . . . . • . . . . . _• . . _. . . .• _. _ . _ 


N/loNE. ... . . . . . ... . ... . .... . . . . . ... .. ... ... . . .... ....... . 


AOORESS . . . . . ... . ... . .. . 


W'INTERSOn. 30, Uplands Park Road, 
Enfield, Mlddlesex ~N2 7PT. 

DEALER ENQUIRIES WELCOME OT·367 5720 
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"ADVENTURES INTO |MAGlNATlON"
AVAILABLE PROM W.l'l. SIl"l'll, JOHN IIIZIIS, BOOTS

AND ALL LEADING comruren stones
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A ac la 3-Dmaze
adwspeni'tureUfc:rthe ll
48K Spectrumand Dragon32

Fi‘llCtHiKRD SHEPHERD
SOF’TW'ARE

A spine chilling adventure enter via the dungeons navigate your
way 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.

RICH HERD
Y SOFTWARE

NEW osausns wetcoms-mm; JOHN SALTHOUSE on oozes 63531
All programs are sold 1-u0_|t-cl to the condition that they may not. by way of trade or orrien-me or lent. fired out. resold or otherwise circulated with-out the written pemiuon or R»-q mm; snqgingrq

-i— 
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Classified 

JOYSTICKS 


DRAGON 

JOYSTICKS 


FULLY PROPORTfONAL 

WITH FIRE BUTTON 


Now only £12.95 

per pair Incl. 

+ £: 1 p&p 

PERITRON 
21 WOODHOUSE ROAD 

LONDON N12 9EN 

DRAGON LISTINGS lrom cassene by 
return post , first copy £ 1, second SOp. 
K. Copeland. 23 TM Lane. Awsworth, 
Nottingham. Tel: 0602 324658. 

DRAGON HITE.XT. Place text on the 
hi-res screen with th is machine utilily. 
Features 32 x 24 display, si" d itSplay 
modes. upper and lower case. re11erse, 
field and doub le heighl characters, 224 
redelinable characlers. £4.95 lo: R. 
The>mpson, 7 B<indley Way. Southall . 
Middx UB1 3JN. Tel ; (01-sn 3610 
evenings. 

QUALITY LISTINGS £2 per t ,000 
lines. Send prngrams on cassette. 2 
Fludding Drive. Balley. WF17 SOD. 

SOFTWARE STOCK CLEARANCE, 
almost hafl·price. Tapes from lead· 
lng sottware housEts. Tel : Chesterfie!d 
2028 for information. 

fo\l 'fHE 011.11CON l~ 
SP£CIAL 
orFf-R 

lj r ~ ~~ £6.95 
YR'J !J :-.;~, ~)"~'"''' "•nw 

C4t n Y' ~ u 4-u ·f\.'1\·t ••!hl· mlu-1t• t-.t.1 ...1fti "-"" " 

w,,tii D ('ih.~lo...d ~tn~ ~nd f n.·t·r~:dr ,.;r\'\'TI ,.:.1,.,. .......... 

ll tl-l.ll!l:tr ll. tt • E0 40, n<IHIGH ST. 
STRATFORD, UlNDON E152LS 

FOR BETTER AND FASTER 
KEYBOARD control with terewriter. 
Send £2 tor M1L lis t to : T. Bik 
Uilenstede 12' 1t83 AH Amstefveen. 
Netherlands. 

TOP QUALITY EPSON LISTINGS, up 
to BK £1 .25. 251> per I< extra. Chequei 
PO and SAE to: A. Kershaw, 36 Red· 
ditch Albany Parll. Brackne·ll, Berlls. 

CENTRAL HEATING CALCULATOR 
TAPE gives radiator and boiler si.ze-s. 
Metric tape gives areas. perimeters. 
volumes and capacities ol cylinders. 
cisterns and pipes with imperial to 
metric ·cornversions. Ideal for busifless. 
college and school use, £7 each. Dra­
gon BBC (B) TRS80 Ill IV. Torwood 
Educational Tapes, 2'50 Leicester 
Road. MarktJeld. Leicester. 

SAVE TYPING. All programs pub­
lished in Dragon User in 1983 oo one 
cassette. 75 programs for only £5.95 
inclusive. Cheques, poslal orders to 
M.K. Software, 26 Barmoor Close, 
Scarborough Y013 ORZ. 

ELKON ELECTRONICS. Top-shot 
joystick , as new, £7. Tej: 01·948 3420 
after 6 pm. 

P. PERRIS EDUCATIONAL SOflWARE 
1. MATHSPACK ONE £2 .99 
2 MEASURES TESTS .. .. C1 .80 
3 AMERICAN CAPITALS" ... .rut 
4. HANGMAN· .. £4.99 
5 POKER· £U9 

•Fea1ure.s lull colour ~·· Re.s Graphr<:s 

Stlld thtqUH!PllS ta; P. PlmS , II P0plar 

Crtsc•lll , Ship.Iii¥. Wad Yods BD112HH, ar 


HPd ME tor lull Um. 


DUPllT will d1.1plic-ate ma.chine pro· 
gram. eveo aurorun. £5. Why not auto­
nun your Basic or machine program. 
£5. Send to : Tim, 179 Svtton Road. St 
Helens, Merseysfde. WA9 3DU. 

QUALITY DRAGON LISTINGS 75p 
per copy. Graphics screen oopies, 
sizes 11 ems x. S ems. 20p. 21 ems x 16 
ems. 30p. Cassettes, cheques/PO (in· 
eluding 30p postage) and reqvirements 
lo : Y. Buller. 3 Walbank Road , 
Armthorpe. Doncaster. Tel : (0302) 
833464 . 

DRAGON PRINTOUT SERVICE. 
Send £1. 75+ cassette and Sae to : 
Abercrombie House, Town Street, Sul· 
ton Cum Lound, Relford. Nolts. 

COMPUTER PROGRAMS copied 
(cassene based only). Printed inlay 
cards supplied d required. Minimum 
o<der 10 cassettes. Price from 44p, 
Tel : MG Copies (MIG Recordings) . 
Burntwood 75375 (2'4-hour r;tnswering 
service). 

DRAGON Hl·RES TEXT WRITER. lo· 
corporate it in your own programs. on 
c;issette. £3 .95 including p&p. C.M.C. 
Software. 2118 Braithwaite Road, 
Sparllbrook . Binnlngham B t 1 1LB. 

DUST COVERS 

* DRAGON 32 & 64 * 
made-to-measure 1n Q\lal y na1ura1vinyl 
with cut-0111s 1-0r 1e<minit:ls and l1tads. 
JUSl seM C2.115 (no s1a.m,p required) to : 

ALLEN ENTERPRISES 

Freepost, Luton LU2 BBR 


AND NOW ... 
ATTRACTIVE CUSTOM·MADE 

DUST COVER.$ TO FIT YOUR 


DRAGON HARDWARE 


DRAGON32 
Beige proofed labrlc with red taped 
edge, sc~een printed wiU'l Dragoo. 
ORAGONU 
Brue proofed fabric with grey taped 
edge, screen printed with Dragon. 
DISC DRIVE 
Available in either of above super 
col~our combinations. 

Only £:3..so Inc pip 

AVAILABLE NOW FROM: 

COTSWOLD COVERS, 


8 MIOOLE ROW, 

CHIPPING NORTON, OXON. 


Tel: (0606) 41232. 


DRAGON3216•SOFTWARE 
Games F>Kk One· 1PIJker 41e.!lt•rDSlull oolo<Jr 
Hi-res Graphics) 2 Hangman (grea1wme for 
all tile 1am11y lealures 1ull oolour Hi-res 
Gr;phics) . lotn on 11111 up1 , • , Price 
£4.99. lislilig seM(le pnce 2p por lir>!! . 
Minimum •h1r~e tt .00. Son~ che~ues,.PO's 
t11: P. hrm. 18 Poplu Cttscenl. Well 
YorbhlN 1011 2HH. 

~-----------------· 
1 Here's my classified ad. 1 
I (Please write your copy in capital letters I
I on the lines below.) I 
I I
I ro~ I 
I £060 ro.so I 
I I[100 i:1.20 

I I[1 40 [ 1.6() 

I i:: ur:1 c2.oo I 
I I1:2.20 c2.40 

I I£2.60 C2 80 

I D .00 £':3 .2() I 
I I£3.40 [360 

I o .ac £4 .oo I 
I IPlease e0<>1..,ue on a s parato shoot of paper 

I I 
II I make this ..... ....... words, at 20p per word so I enclose£ .. ........ ... 

II 

I Name..................................... .................................................... ... I 

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

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

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


III Telephone ........ ..... ................. .................. ....... ................ ..... ........ 


Please cut out and send thus form to : Classified Department, Dra- II gon User, 12·13 Little !Newport Street . London WC2R 3LD IL-----------------1
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A 

Abacus Software ......... ... .. . 54 

Ampalsoft ............. .. ....... .... 15 


B 

Beyond Software ... ... .,....... 21 

Brunton Software... .. .......... . 42 

Butterworths ..... .... ... .... ... .. .. 53 


c 
Cascom .................... .. .... ... 58 
Compusense 1o & 11 . 34 & 35 
Computasolve .... .... .. .... ... . 60 

Q 

DACC .. ....... ......... .... .. .. ... ... 58 

DAG Periphe;rals ... .... .. .... .. 55 

Datapen........... ........ .. ..... ... 56 

Oeltasoft ............ .......... ...... 56 


G 
Games and Computers ..... 24 

H 
Hot Co·Co .. ...... .. .. .... .... ..... 38 

I 
Interface .. ..... ....... ..... ..... .... 51 

J 
JCBMicro Systems .. .... ..... 53 
JLC Electronics ..... .. ... .. ..... 46 

L 
MC Lolhlorien .... ...... .... ... .. . 51 

M 
M &J Software ........... .. ..... 58 

MST Consultants ... ....... ..... 44 

Merlin Microsystems....... ... 40 

Microcare ............ ...... ..... ... 28 

Microdeal. ... ..... .. 2, 8 , 36 & 68 

Micro·De·Bug ...... .. ....... .. .. 58 

Monster Software .. ... ....... .. 58 

J. Morrison (Micros) .... .,..... 40 

0 

Oasis Software ....... ....... 6 & 7 

Oetistia ..... . · · · -~·- · ·· ... ..,., ... ... 60 

Oltrosoft ........................ .. ... 60 


p 

Premier........ ............. .... .... ... 2 

Program Factory..... ........... 44 

Progressive Computers ..... 56 


R 

Rainbow .......... .... ..... ....... .. 53 

Red Rom Data ......... .. ... .... . 60 


s 
Sp Eleclronics ...... ......... ... . 60 

Salamander Software .. .. .... 67 

Seconda Moore ... ..... .. .. ...... 13 

Shards Software .. .... .. 32 & 46 

R Shepherd Software... ..... 63 

Slik Software ...... ..... ....... ... SB 

Softshop ...... ........ ..... .... ... ... 60 

Statacom ....... ... ....... .... .. .... 5 1 


T 
Tiger Software ....... ... .... ..... 54 

Trojan Products ......... ... ... .. 54 

TudorWilliams.. .... ....... ..... . 60 


v 
Video Games International 5 

Voltmaoe .... .. .. ... ......... ....... 48 


w 

West Devon Electronics .... 60 

Windrush ...... ... ... ...... ......... 30 

Wintersoft .................... ..... . 62 

Wizzard Software .. ..... 54 




If you 've got a technical question or problem write to Brian 
Cadge, Dragon Answers, Dragon User, 12!13 Little Newport Dragon AnswersStreet, London WC2R 3LD. 

Ask'ing In 

confidence 

AS I use my Dragon to run 
"business type" programs for a 
voluntary organisation , and as 
some of the information con­
tained in these programs is of a 
confidential nature. to access the 
prngram the user is asked to 
input a "code" number. 

The programs themselves work 
fine. Jh,e problem is. even if the 
user does not know the access 
code, by simply typing LIST and 
viewing the program. the number 
is displayed lor a111 10 see. 

Therefore . is it possible to 
disable the UST command . pre­
ferably from within the program? 
Or is there an alternative way to 
preven t this "way round·· the 
code? 

Also . in itially I would li ke to 
keep a hard copy ol the prog · 
rams. 

C Ward. 
Accrington. 

La11cs. 
IT IS possible to disab e any ol 
the Dragon's commands, includ­
ing LIST (and HIST). The pro­
gram listed on this page will do 
this for you if added to the 
beg.inning of your own program. 
01 course, once RUN even you 
won 't be able to LIST th'e pro­
gram, so make siure that ,1,t is 
totally bug-•ree. 

The principle 11sed is q11 i1te 
simple: the programr alters the 
LIST and LllST commands to act 
like REM statements by moving 
the command pointer down inrto 
RAM and altering the relevant 
addresses. In the same way, you 
w'o11ld disable the CSAVE com· 
mand to prevent anyone pirating 
your p,ogram . 

canridge 
plnout 
I HAVE 1us! read in Dragon User 
about !he booklet " Information 
for Machine Code Users .. . I 
would appreciate some informa­
tion about this booklet 

If possi ble, I would also li ke 
information on the pinout of the 
Dragon cartridge po rt, as I wan l 
to drive my Eprom programmer. 
and also to communicate with my 
old 'KIM 1' computer, which has 
now been rele gated to controlling 
the cen tral heating . 

I have hacl the Dragon for about 
six months now , and find it 1s 

10 CLEAR200 ,32~20 
20 TS=PEEr'291 )t256+PEEK<292 ) 
30 FOR 1"'0 TO I .1;­
40 POKE :~2650 ... I , f'EE J<( l+TS ~· 

-Se t4Ei\T I 
60 ·· (JI SABLE Li ·:;T 
70 P( I E )26::;0+42 · 134 
80 POKE 32~50+43,22 
90 ' !>!SABLE LLlSi 
1B0 POKE 3265£1+58 , 134 
110 POKE 226~~+ ~ 9 ,22 
1 Z0 FOR I o= Q TO 6 ' READl'I$ , "'OKE 

:1262 1 ... I ,• VAL'; "... " +AS: ) I NE::>iT 
130 DATfl 8E , 7F,8R, 8F,01,23,39 
140 EXEC 3262 1 
1,0 ' RE ST [IF PROG Rf~t 1 .• • . 

Oisa·bllng the UST command 

There is no indication of this m 
the manual. The only mention of 
STR$ is on page 70. 

This featur'e causes problems 
when you want to combine num­
ber strings , eg: 
10 A$ = STR$ (20) :B$ 

STR$(30) 

20 C$ =A$ + B$ 

30 PRINT C$ 

This gives: 

'17 20 \7 30 and not 

2030 as expected 


Can you give some guidance? 
Chas Etchells. 

Skegness. 
lines. 

WHAT THE STRS lunction act11al­
ly does Is to put the stdng ol 

, c'haracters tltat would appear on 
the screen Into a variable. W11ten 
the Dragon prints a n11mber ii 
makes allowances for the minus 
s'ign, hence a space is left if the 
number is positive. 

Provided you don't want to 
use negative numbers in your 
strings, the sof11tlon is to 1u se: A$ 
= MID$(STRS(A),2) , instead ol 
just AS = STRS(A). This will cut 
out the leading space, but will 
also cut out any minus signs. 

Looping 

foibles 

AFTER executing the line 

FOR X = 1 TO 5 STEP 0.01 ; ?X : 

NEXTX : ?X 

the total error was almost 0.01. 


Why has suchl a large error 
occurred when the loop i's doing 
no processing except tor printing 
out the loop count? 

David Elliot. 
Rochester. 

YOll HAVEN'T driscovered 
anotlter error in the ROM, but 
you ha,ve raiised an lnleresting 
point about the P.rocessing of a 
FOR-NEXT loop . Each time a 
NEXT statement is encountered, 
the relevant variable counter (In 
this case 'X') Is Incremented er 
decremented by the given value: 

Only after this !las been done 
does tihe Basic check whether 
the value is stm within the 
bo~ndarles given to continue the 
loop. Therefore, the value DI a 
counter after a ,1oop has been 
completed is always one step 
greater or lower than the given 
finishing value. 

For example, if you try: 
FOA x· = 0 TO 500 STEP 
ilOID:NEXT X;? X 
the val'ue printed will he 600, 
and not 500 as might b11 ex· 
pecteti . 

good value for 'money. Unfortu· 
nately it all happens m drab black 
and wh ite at the moment as I am 
having technical difiiculties with 
the interlace to drive my Secam 
colour TV from the Dragon 's PAL 
monitor outpu t' 

R Hayden. 
Gonesse. 

Fra11ce. 

THE " INFORMATION for 
Mlachine Code Users" booklet is 
pro1duced by Dragon Data and is 
available free trom their Cus­
toime'r Support Oepar1ment. The 
booklet contains a much mo re 
comprehensive memory map 
than the one in the addi1iional 
information booklet as well as 
the addresses of several useful 
machine code routines . The disk 
Basic and routines are nol co­
vered. 

The Dragon's cartridge port 
comnections are exactly the 
same as the Tandy Colour Com· 
puter's. Alli of the e.xpected data, 
address and ·R/W lines are tied 
lo this connector, together wi th 
several! special purpose signals. 
It should be quite easy to con· 
nect your Eprom programmer 
with the necessary software to 
drive it. For the actual connec­
tion d'etails, I su1rgest you get a 

copy ot the Col1our Computer 
Technical Reference Man11al 
which Is only 99p from Tandy's. 

The moniito r soclket on the 
Drag on giv1es simple composite 
RGB with sound, not true RGB 
colour - thlrs may be the cause 
of some of your problems. The 
pin con,nections are as follows: 
Pin 1 - Video signal. 
Pin 2 - Ground. 
Pin 3 - Sound si1gnal. 
Pin 4 - Bla1nk (not used). 
Pin 5 ­ Blank (not used). 

Strlngiing 

spaces 

I AM havi ng a problem with one 
o~ the String functions for the 
Dragon . I am not sure whether it 
is my understand ing, the manual 

'or my computer which is at fauJt. 
I am usiny STR$(X) to put 

numbers mto strings, the number 
is made into a string eqlil ivalent 
alright but a space is included at 
the beginning of each string, eg; 
10A$ = STR$(1234) 
20 PRINT A$;A$ 
This gives: 
'V 1234 'V 1234 ( v being space 
of course) 

March 1984 Dragon User 6.S 
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Answers to Competition Corner, 
Dragon User, 12/13 Little NewportCompetition Corner Street, London WC.2R 3LD 

Bring sprites to 

your Dragon 


Gordon Lee provides the puzzle, Premier the prize 
THE RECENT disclosure that a young 
American microcomputer enthusiast per­
f~t&d a system which enabled him to win 
thousands of dollars at blackjack will have 
stirred up interest amongst micro-users 
generally. This is especially the case as 
the sys1em was devised using only a 
standard personal micro, although this 
was later supplemented by the develop-

Prize 
THIS MONTH'S prize is Uie new' sprite 
graptt;os ~ from Premier Mlcrosys.. 
tems. The boerd pr0vfd$S 256 by 192 
rasott.ition, 768 programmable graphics, 
16 colours, and 32 fully mixable screen 
display "la~rs" for building animated 30 
effects. An<! the board also gives lowei: 
case fetters along .with a clearer display,. 

·1u111 ·. 
TO WlN the sprtte board yoo nave to 
•nd tn the most elegant solution to the 
puZZle. You rilust ·show both the ~er 
to the competition arid how to solve it 
with the use of a Basic: program de­

. veloped 	on your Dragon. As a tie-Q'8ak· 
er, complete the following sentence in 15 
words or less: "I want. to add a sprite 

ment of an elaborate system of concealed 
portable radio transmitters and receivers, 
linked to a miniature computer strapped to 
the operator's body. 

Of course, for a long time anybody with 
a "winning system" has usually found i~ a 
sure fire way of losing vast sums of money. 
This leads us to enquire if it _really is 
possible to perfect a system that works, 

9"N>~ board :to mY -~~ 
..... •p_ • -~ 

Your ntry !1l\IS:t arrlVe'it ~ IJSfr 
PY·the IQt workinq day. Ill Matt.h, The: 
~ of the ~. aod th& SOJution · 
to the PUZZie, .wiU bit pQb;Mshed h't O\,lr 
June is.SU&. Y'ou may on~ enter 1h8. 
oo~ition once. Entries wm .not b8 
acknc:lwtedgechmcfwe cannOt enter imo 

.cof!'8SPOndence on tb8 result. 

·. · . Winn.er ·. 
TH\: WINN~Fl-OF. ~$ competi­
tion and ~ Of a ~on .'6.4 from. 
Dragon Data is RBootman Of B&Sing· 

·~. He .correctly s ated Uial lt\8pum· 
ber of bicycles Santa shwld hav, written 
doWJtt W;l.S 134248'6- and ~gesi;d a 
heating ~ment~ as a pta­
goo 64 appflca1!on. . 
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especrally if we have the aid of a micro­
computer? Curiously, the game that is 
most commonly linked with so-called win­
ning systems is the one in which the punter 
has the least chance of making a profit ­
namely roulette. The catch to the '9ame of 
roulette is the 37th compartment on the 
wheel - the zero - which loses all bets to 
the house. This results in odds in favouir of 
the house of 2121~ 9 percent which means 
that, in the long run, the house will gain 
(and the punters lose) 26 pence for every 
£10.00 bet. 

More usualty, the punter with a system 
attempts to manipulate the amount bet 
rather than the outcome of the spin of the 
wheel, usually betting1 a higher amount 
fo~ lowing a loss, and a smaller amount 
after a win. Unfortunately all these sys­
tems fail in practice due to the additional 
rules regarding the highest and lowest 
bets allowable, and , of courae, the zero 
bringing in relentlessly its 2 percent plus. 

There is, however, one casino game in 
which the odds, on certain occasions, 
actually favour the player. The game is 
blaclicjack, and it was tihis game that caught 
the attention of the American mentioned 
earlier. Blackjacl< is almost identical to 
pontoon , and rnquires the player to get a 
higher point count than the dealer, but 
Without the hand's value exc~eding 21 . 

Advantage 
The advantage to tihe player lies in the 

fact that the dealer has no option with 
regard to drawing further cards. If his count 
is 16 or less he must draw. If rt is 17 or over 
he must stay. The player, on the other I 
hand, has complete freedom of choice. But 
the greatest advantage to the player lies in 
the fact that at certain times, the player can 
have a higher than average chance of 
increasing his hand without exceeding a 
point value of 21. Jn practice, this means 
that every card dealt must be noted, and 
from this , by means of c.:>mplex statistical 
formulae, irt can be determined if condi· 
tions are favourable for the player at that 
point in the ~ame. , 

Here is a form of roulette that wont be 
found in any casino. To play, draw a ring of 
numbers going clockwise from two to nine 
inclusive, with nine returning to two. Then 
choose a number between 100 and 200, 
and take this many chips. Now, enter the 
circle of numbers, beginning at number 
seven. If the number of chips in your hand 
is exactly divisible by seven then you must 
pay out 11,th of your chips. If it is not 
exactly divisible, then you pick up seven 
chips. This represents one move. You then 
move clockwise on to the next number, 
eight, and repeat the procedure - though 
this time if your chips are divisible by e;ght 
you pay 1Jath, or. if not, you pick up eight 

The object of the game is to continue 
round and round until the number of chips 
in your hand is exactly 100. Can you lell 
which number (or numbers) of chips 
you should ch9ose to achieve 100 in 
the fewest possible moves? 
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two new and different adventures from Salamander Software.
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i Jn Tttf CJ?tCK.C£l1JUOD tllfimfltt, you. flrrrold Q-

/I,' Uolcstrangler ttre tttttr heir to the ltolertrarrgler fortune. find_‘\*~._\"'
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Tn WMQS O3‘ W142 you play ft. Roger tltilcoe. reluctant
hero. The time is llovernber 1942 — you mart parachute into -
occupied trance. disguised as a Qcrman Officer. infiltrate a
secret arms laboratory hidden in a chateau. steal the plans
and the prototype of a new taint, and rnatre good your |
crcape track to Hlighty. £0492 mlccot.

Star of Wings of War.

yourself bored out of your mind and looking for something to
do until ttre laundrette opens- There} nothing for it but to
leave your padded cell and search the wilds of fondon.
ltlorcoiv, ttarroi and htigan for the elusive Holy Qrail-
NOT for sheep of a sensitive disporition.

tape duplication
‘mjqvjg mqgry rt, DATACIOMZ

tlot the star of the Cricklervood Jncirlent.
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SDFTLHJFFE
“kl? llorfollr iload. Brighton. Blll 314!) Telephone; Brighton (0273) 771942

fool: for these other new releases from firlamandcr Software
DZHQUN — UQX {soptristicated database) £74.95 33¢ - £1496‘5 lvrigirral arcade actiwlt -[795

THRTEE QRQPHTCS (Educational & furl) £9.95 t5’t3'Ct£.C'ECUE'Oll — TUEBO C0l‘t'lPt£’£'l7 ll3|¢|$tC compiler) £9.95

tloiv availalrlc are versions of our best selling T3? Flight Simulator for UBC dist: and ACORH flectrorr.
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On Cassette £8 each
Selected titles of MICRODEAL games available from larger branches of Boots
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