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WINDOW ON ANOTHER WORLD

NEW RELEASES
S TA R J A M M E R -  W v i n g  the  s weat fr om  my  br ow. I s ear c hed the mky blackness , ahead for  s igns
ol enem y  l ighter s . Th o u g h  S ta r  J am m er  w a s  th e  bes t s h i p  i n  th e  galax y . tr ly  dw ind l ing  ener gy
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requir ing one joys tick)
SUPER S K ILL  HA NGM A N -  Hangm an as  you ve neve-  played it befor e'  A vocabulary  of over 1 O W
words, thr ee levels  ot diffi culty  and an optional timer  make this  c lass ic  word game a challenge For k ids
ot all ages
N IGH TTL IGH T — A n ac c ur ate s im u la ton  of fl y ing a smote engine l ight air c raft. Nightfl ighl allows  for
take-oll a n d  ne a n d  aena
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S A LA M A NDE R GR A P H IC S  S Y S TE M  -  A  c om pr ehens iv e pic tur e dr awing s y s tem  for  th e  hunts-

computer  enthus ias t P ic tur es  in  any  m ode or  c olour  s et, tex t on the  le- res  sc reens . a n d  s tor age a t
pic tures  on tape. R e g u
,
r e s  o n e  
j o y s t i c k

ORIC TRE K  A  v er s on o t  a t  classic Dr agon T r *  Ic r  the  Onc -1
, T e n  l e v e l s  o f  
c a l l e u t y .  t h r e e  
W e !
,

01 galax y  and m or e featur es  than y ou c an s hak e a K tingon at. A  m us t for  all Onc  owner s t
ORIC GA M E S  C OM P E N D IU M  -  F o u r  em oting  g a m e s  fo r  t h e  w h o l e  fam i l y  D o n k e y  De r by
K ingdom, V iper  and SpaceStallic in•

Price Lis t Dragon Trek E9 95. Wizard War E7.95, Goff E7.95. Grand Prix
E7.95 Vulcan Noughts & Crosses E7.95 Games  Compendium D1 E7 95
Salamander Graphics System 0 . 95 .  Super Ski!' Hangman £7.95. Star
,l a r n m e r  i '
s
7  9 5  
N i g h
t f fi g
h t  
.
C 7  
9
5
.

NOW AVAILABLE AT MAJOR BRANCHES

spectrum
Send SAE for lull catalogue with details ol new releases.

Cheques or postal orders payable to: SALAMANDER SOFT-
WARE, Dept. D, 27 Ditchling Rise, Brighton, East Sussex

BN1 40L,  Tel: 0273 771942.



July 1983

Editor
GRAHAM CUNNINGHAM
(01-839 2449)
Software Ed ito r
GRAHAM TAYLOR (01-839 2504)

Editorial Secre ta ry
CAROLINE OWEN i  01-930 3266)

Advertisement Manager
DAVID LAKE

Advertisement Execu t ive
SIMON LANGSTON (01-930 3840)

Admin istra t ion
THERESA LACY (01-930 3266)

Managing E d ito r
DUNCAN SCOT

Publishing Dire cto r
JENNY IRELAND

Dragon User.  Hobhouse Court ,  1 9  Whit -
comb Street, London WC2
Published by  Sunshine Books, Scot Press
Ltd
Typesetting by  Chesham Press, Chesham,
Bucks. Printed by Eden Fisher (Southend)
Ltd. Southendon-Sea,  Essex.
Distributed b y  S M .  Distribut ion,  London
SW9. 01-274 8611.  Telex:  261643

'
S
u
n
s
h
i
n
e 
B
o
o
k
s  
1
9
8
3

Subscriptions
UK E8 for 12 issues
Overseas E14 for 12 issues

How to submit articles
The quality of the material we can publish in
Dragon User each month will, to a very great
extent, depend on  t he quality  o f  t he dis -
coveries that you can make with your Dra-
gon. The Dragon 32 computer was launched
on to the market with a•powerful version of
Basic, but with very poor documentation.

Every one of us who uses a Dragon will be
able to discover new tricks and quirks almost
every day. To help other Dragon users keep
up with the speed of the development each
of u s  mus t  as s ume t hat  w e  ma d e  t he
discovery first — that means writ ing it down
and passing it on to Others.

Articles which are submit ted t o Dragon
User for publication should not be more than
3000 words long. All submissions should by
typed. Pleas e leave wide margins  and a
double space between each line, Programs
should, whenev er possible.  b e  computer
printed on plain white paper and be accom-
panied by a tape of the program.

We c annot  guarantee t o  return ev ery
submitted article or program, so please keep
a copy. If you want  to have your program
returned y o u  mus t  inc lude a  s tamped,
addressed envelope.

We pay for articles according to the length
and the quality —  it  is  worth mak ing that
extra bit of effort.

Contents Ae&
Letters 5
Adv ice on the Dragon s casset te operat ing
system. graphics and generating
characters, plus our blunders corrected

News 7
All the latest hardware and software
developments. including Dragon price cuts
and US moves

Clubs 1 0
A croupier at an Edinburgh casino is the
driving force behind the Scottish Dragon
Club

Software showdown 1 2
Our man at the tv tests his mental powers
on some brain-teasing games. He's
recovering now

Pick a printer 1 7
This review looks at six printers compatible
with the Dragon, ranging in price from
under E100 to over £400

Editorial

Cover feature 2 2
Dragon Data s managing director Tony
Clarke interviewed

Dragon Blitz 2 5
Destroy the skyscrapers, clearing a space
to land

Play golf 2 9
All the joy of the golf course without ever
getting wet — detailed instructions on how
to program this new game from Philip
Brooks

Setting Forth 3 5
Fed up with Bas ic  -  try Forth,  if you can
cope with the stacking system. Keith and
Steven Brain look at the language and the
packages

Input/output 3 8
Ian Nic hols on guides  you t hrough the
Dragon's  input  output  memory  — among
the most  important  on the map

Open File 4 1
We publish your programs: this month
Brick Out. a score routine, label printing.
Space Race, Nail and Thread and
Reaction

Dragon answers 4 9
Bugs. graphics, saving with hex. memory
maps C a t h y  Hyde solves your problems

Competition Corner 5 0
Solve the puzzle to win a robot

DRAGON DATA'S PLANS TO move upmarket this year. launching two bigger machines,
will bring it into an even stronger position to attack the educational market. This is one
area in which the Conservatives are particularly proud of their achievements, through the
micros-in-schools scheme. But how justified is their pride? And, more  importantly for
Dragon Data, how free and open to attack is this market?

In fact, the Conservative record is less bright than they are willing to acknowledge, and
their achievements are tarnished rather than burnished, Many school children are still
never getting near a computer, o r are finding that their interests are not being matched
by the Conservative policies. So far most secondary schools have no more than one
micro, and half the UK's primary schools are still left without a machine. The scheme's
declared aim is to provide schoolchildren with the instruction and hardware to prepare
them for the future. Obviously the Conservatives have a low expectation of schoolchil-
dren's survival — and high hopes of a fall in the birthrate,

The shortage o f  machines is  compounded by divided government responsibilities.
The micros-in-schools scheme is sponsored by the Department of Industry but the actual
use o f the machines is  more  the responsibility o f  the Department o f Education and
Science. The junior Education Minister acknowledged this spring that it was no good
having the computers without the right software and admitted that a great deal more was
still needed. He  also admitted that not all local education authorities had been able to
benefit in equal measure. The Industry Department's response was to add small-scale
robots to the list of hardware that  it is  will ing to subsidise.

The micros-in-schools scheme is also put forward as a  prime example of what the
Conservatives call enlightened public purchasing, o r what others call buying British.
Doubtless Clive  Sincla ir has some  unprintable opinions about how enlightened the
scheme was when it excluded his machines, And Dragon Data, by most counts the third
most successful British home computer manufacturer, is still excluded. For a party which
professes to believe in the virtues of the free market, the Conservatives are remarkably
keen to indulge in high publicity persuasion from above, while ignoring surges in popular
interest from below.
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a dragon,
but this is
the Rings'.
series o f
aimed a t
£5.95

find the stolen apples, then de-
feat the warlock. £5.95
buy your cargo, and l i ft you r4
10ship. The hard part is delivery. e
0

•£5.95

spells, a  magic r i n g .?
not another 'Lord of t
?
E8.45

five graphic ma ze s.,"
children under 5 . "

HAMBY SOFTWARE, Leverborgh, Isle of Harris
PA83 3TX

Telephone 085 982239Please send me:
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L I  Apples L J  Trader   Su r p r is e  E l  Amazing
I enclose a  chequepos tal order  for  E
payable to Bamby Software
Name
Address  S i g n e d

MICRO)

SHOP

(  310 STREATHAM HIGH ROAD. LONDON SW16 6HGTel: 01-769 2887

Open Tues—Sal 10.30 am to 5.30 pm IClosed Mondays)

SOFTWARE FROM ALL THE BEST SUPPLIERS
— OVER THE COUNTER —

PLUS GROWING RANGE OF PERIPHERALS.
SEE IT BEFORE YOU BUY IT.

SAE appreciated for catalogue — but please specify
for which computer.

ZX81  ZX SPECTRUMoglItGa
l DRAGON'S LAIR

New DRAGON SOFTWARE COUNTER just opened
Software demonstrations every day

: o
s
s f
s
E
s
N
i x
t

NEW! - BUFFER CLUB for regular customers.
Special Offers -  Lectures -  Foreign Trips -
Software Promotions. Ask for details of mem-
bership on your next visit.
MEMBER OF  THE COMPUTER TRADE ASSOCIATION —  YOUR FAIR DEAL

GUARANTEE

2

viSA —  ACCESS —  AMERiCAN EXPR ESS —  DINERS CLUB
ALL CARDS WELCOME

BLABY COMPUTER GAMES
Announce a New Game for the

DRAGON
PLANET

CONQUEST
DRAGON 32

---, ;Now

- , t 3 L
,
g 1 ; r
6 0 1 1
4 ,
3
4 . .
-
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•,  80113Y COMPUTER GAN Esc

PLANET CONQUEST
Land your Freighter Ship safely and
then you may proceed to your next

solar system. (Skill levels etc.)
16K E 6 _ 9 5

RAM' COMPUTER AND VIDEO GAMES
Crossways House. Lutterworth Road

Blaby, Leicestershire
Dealer enoutrres welcome

DON'T MISS THIS
INCREDIBLE OFFER!

50  GAMES
E9 0

Y E S , 5 0  G A M E S !  r
;
;
I  c c  
f o r  : t 1

FOR YOUR MI CRO DRAGON

SUPPLY CASSETTE 50  FOR
I enclose cheque/Ea
DU 7 83
Name
Address

S O F T W A R E
CASCADES NDO SELueo•Des LANE
LLANDOGO
GWENT
EWAL ES
NPSEEE

Miul order on •

4

i r i c i j r
-S P E L T

-
R E M
Z X B I  L Y N X

ATARI V *  f.11)

0 0 0 A / B

t

COMPUTER



This is the chance to air your views — send your tips, compliments and complaints to Letters
Page, Dragon User, Hobhouse Court, 19 Whitcomb Street. London WC2 7HF

Hex
blunders
I WOULD like to congratulate you
on the May issue of Dragon User,
My only complaint is  the poor
standard of the program listings,
particularly Hex. Whilst this was
only a slight annoyance for me. I
would imagine i t  could cause
some headaches for an inexperi-
enced programmer.

The major faults in that prog•
ram were as follows:
Line 410 should read STEP-1
Line 430 should read FORI –  0
TO N
Lines 540, 900 950. 1060 and
1110 should read PAINT
Line 550 should read PSET
(14,1.5)
Line 980 should read PSET
(196.169+1,8)

May I also give a small tip to
Mr Owen (or any other of your
readers who dislike typing): the
end of line 210 (after the colon)
and the whole of line 340 are
unnecessary, also lines 1200 to
1300 may be replaced by:
1200 IF AS<"A" OR AS,>"K"

THEN 1200
1210 A =  ASC(ASS) –64

A lot of the repetitive typing of
co-ordinates may be saved by the
inclusion of a few FOR N E X T
loops.

P F Grubb,
Oldham.

Useful
advice
MAY I reply to two of the letters in
your May Issue and pass on some
more useful advice? S J Beal is
correct in thinking that the Dra-
gon has a delay built in to the
cassette operating system. This is
part o f  the PRINT# –1 com-
mand

When a PRINT* - 1 command
is found. the computer stores this
information in the cassette buffer
and then continues with the next
Basic statement. When the cas-
sette buffer has been completely
filled the cassette recorder is
turned on and, after a short delay.
the data is written to tape. The
program then continues with the
next Basic statement. If the cas-
sette buffer is partially filled with
data it is flushed on reaching a
CLOSE# –1 statement.

If some difficulty is  experi-
enced in recording and recovering
data it is possible to increase the

delay time between the MOTOR-
ON and the SAVE routine. The
two locations which control the
delay time are 149 and 150.
Therefore if you POKE these loca-
tions with 255 it  will delay the
saving procedure.

Anthony Edwards explains how
to reduce the amount of memory
reserved for  graphics page 1.
What he omits to mention is that
the default value for PCLEAR is 4.
le, on power-up the Dragon auto-
matically reserves 6K of RAM for
4 graphics pages whether you
need them or not.

Check this by switching off the
m c. switching on  again and
?MEM. This will show you that
there are only 24,871 bytes free
for Basic. I f  you PCLEAR1 and
then ?MEM again you will see that
you now have 29,479 bytes free,
an immediate gain of 4.5K. This
is useful to remember for those
large text programs not requiring
any hi-res graphics.

I must say that I  liked the
Character Generator program.
seeing lots of potential in this. By
using David Lawrence's tip on
memory saving I reduced the size
of array necessary to store an 8x8
pixel square from A(8,8) to A(2).
This allowed me to construct 26
graphic characters (instead o f
five) and store them in arrays
A(2) to 2(2). I PUT these into the
third quarter of the screen (page
3) so that I could save them onto
tape w ith  CSAVEM"name".
4608, 6144, 1536. I  could then
load those back from tape with
CLOADM'•name
-
. G E T  
t h e m

from their locations on page 3,
and store them back into the
arrays A(2) to 7(2) for use in my
graphics programs. An extremely
useful facility, available on other
micros, but not originally avail-
able on the Dragon.

Just one tip to others wishing
to use these ideas. Occasionally
the program will crash with an
OM error message. Ignore this
and re-enter the orogram with

G0T09030, the program will be
reinstated, complete with graphic
characters and you can carry on
where you left off. The reason for
this is that the complicated mix-
ture of  GOTOs. GOSUBs. RE-
TURNs and jumping out of nested
loops results in the build up of
stack pointers.

If you have the patience to sort
Out the logic you can simplify the
procedure so that this does not
happen. Remember every GOSUB
should terminate with a RETURN.
Good luck!

Keys for
Pacman

Colin Mackie,
Harlech,

Gwynedd.

IN THE May issue of Dragon User
Pacman is a very good game. but
the ' M ' .  l ‘f  and 'K• keys are
hard to use. So I use the cursor
keys. To do this change lines
280. 290. 300 and 310 to read:
280 If OS = CHRS(94) THEN

M = M – 32
290 If OS = CHRS(10) THEN

M=M+32
300 If OS = CHRS(8) THEN

M =M – 1
310 If OS = CI-IRS(9) THEN

M=M +1
Even now it is still hard to keep

on pressing the keys for each
move of Pacman. So add these
lines:
271 I f  OS 43= CHRS(94) OR OS

= CHRS(10) OR DS =
CHRS(9) OR OS = CHRS(8)
THEN 273

272 OS – CS
273 CS = OS

Now just push the arrow that
you want and Pacman will move
until you turn i t  in a different
direction or  it  comes across a
wall

Richard Holt,
Walsall,
Staffs

Software Top 10
1 (1) The King   M i c r o d e a l
2 (4) Space War  M i c r o d e a l
3 (—) Defence  M i c r o d e a l
4 (6) Alcatraz II   M i c r o d e a l
5 (2) Katerpillar Attack  M i c r o c l e a l
6 (—) Space Monopoly  M i c r o d e a l
7 (—) Mansion Adventure  M i c r o d e a l
8 (9)  Chess  D r a g o n  Data
9 (—) Typing Tutor  D r a g o n  Data

10 (5)  Dragon Trek  S a l a m a n d e r
Chart compiled by Boots

Letters
Storing
data sets
WITH REFERENCE to David Law-
rence's article on file procedures
in your May issue, I woulo sug-
gest that listings 2 and 3 should
be modified as follows:
a) Lines 1050 and 1100 be mod-
ified:
1050 OPEN •'O", t  –1. U S
1100 OPEN " I " ,  E- 1.  ZYS
b) Two additional lines should be
inserted:
1045 INPUT " INPUT  FILE
NAME": ZZS
1099 INPUT " INPUT  FILE
NAME": ZYS
c) as a result of b), Line 1020
requires modification at its end to
read
1020     :  ON G O
TO 1040, 1099

The result of this modification
is that more than one set of data
can be stored and loaded for the
same program, each set being
easily identified by its individual
file name.

Seville 13 Holt,
Chorley
.

The right
commands
AFTER HEADING through the
Missile Command program pub.
lished in June I list below typing
errors.
1 IF MM<50 OR INT
(MM)<>MM THEN 0
30 CLS: X-128 : Y=96 : TC=4
S=0 : N=0
180 PMODE3,1 : SCREEN 1.0 :
PCLS2 COLOR3,2
220 DRAW "C4,BM118,191;
E10; F10"
Delete line 360
460-500 replace C=C-1 with
TC–TC-1
570 FOR Z=1 TOM
610 IF Y>=MY(Z)–A AND
Y<=MY(Z)+A THEN SOUND
100.1 MX(1)=RNO(255):
MY(Z)=0 : N–N+1 : 5=5+1
620 IF N<MM THEN 590
Also in the section for movement
with keys
270 MS=INKEYS : IF MS–"  •
THEN MS–NS

The POKE in line 20 (20 POKE
8,11FFD7,0) will cause some com-
puters to crash and i t  will be
necessary to POKE 8 , 1
-
I F F 0 6 . 0  
( o r

press reset) to CSAVE or CLOAD
programs.

Andrew Black.
Hereford
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Software
range

increases
SMALL S O FTWA RE  c o m -
panies continue to  make the
most of the Dragon's success.

Devon-based MS T Consul-
tants is now offering a range of
disk-based business software
— running. so far. on Premier
Microsystems drives.

At the other end of the UK
— on The Isle of Harris, off the
west co a st  o f  Sco t land  —
Bamby So f twa re  i s  add ing
more games to its range Ne xt
in line  is  Scanner 1 3  wh ich
combines t h e  e le me n ts o f
both a rca d e  a n d  adventure
games.

And a  new company. S illy
Software, is  offenng advertis-
ing spots on its software. I ts
first release is Film Producer
which "encompasses a ll the
t ria ls a n d  t r ib u la t io n s  o f
attempting to make a fi lm"

Microca re offers
to double memory

AN EXTRA 32K of memory for
about £25 is the promise Mic-
rocare is making to Dragon 32
owners.

The company is offering an
internal modification which will
upgrade users' memory a t  a
cost of about E25, including a
figlorth implementation.

The modification wi l l  o n ly
work o n  some  machines —
Microcare s a y s  mo s t .  T h e
company needs to know your

MICRO ROBOTS are arriving
for the Dragon 32, beginning
with a rms  f ro m Po we rt ra n
Electronics and Colne Robo-
tics. followed by floor-crawlers
from Come and Jessop Elec-
tronics.

Powertran's Micrograsp has
five axes and costs E199 (a ll
prices exclude V A T).  I t  i s
available now and comes with
all the necessary interfaces.

The Micrograsp has an ar-
ticulated arm jointed at shoul-
der, elbow and wrist positions.
The a rm rotates about t h e
base and has a motor-driven
gripper and position sensors.

Also available now is  Co l-
ne's A rmd ro id  robo t ic a r m
which has six axes and costs
about E400.

Both Co ln e  a n d  Dra g o n
Data h a v e  b a c k in g  f r o m
Prutech. the high technology
investment division of Pruden-
tial Insurance.

Colne's Zeaker Micro-Turtle
will be  available fo r the Dra -
gon f ro m t h e  beginn ing o f
July. This floor-crawling robot

Dragon's se ria l  n u mb e r t o
check suitability.

At a later stage other users
will be offered a different mod-
ification.

One s n a g  i s  t h a t  t h e
guarantee wi l l  b e  vo ided b y
the modification.

The service is available by
post and Microcare expects to
turn ro u n d  ma ch in e s i n  a
week. Th e  company can  b e
contacted on (09363) 5695.

- -  at E50 in kit form. E70 built
— has sensors, horns and the
ability to execute Logo.

A third company will enter
the ma rke t  la t e r t h is  y e a r
when Jessop will be offering a
Dragon-compatible version o f
its Edinburgh Turtle. The pre-
sent price of this floor-crawler
is £350.

John Jessop explained that

DRAGON O WNE RS  wait ing
to get to  grips with  the 0 S 9
operating system will have to
pay more than expected and
wait until the end of summer.

The fi rs t  d rive s ava ilab le
from Dragon Data run its own
disk operating system — 0S9
will n o t  b e  a va ila b le  u n t i l
September when the Dragon
64 is on sale

Dragon Data  had intended
to offer a  board swap fo r 32
owners g iving  th e m 6 4 K  o f
RA M.  T h e s e  u p g r a d e d
machines would then have run
0S9.

Now the  company intends
to o f f e r  a  C P U  s w a p  i n
September giving use rs 64K
of RAM and two ROMs. At the
same t ime service agents will
change the bottom half of the
Dragon's moulding. adding an
RS232 interface.

In effect, th is resu lts in  a
Dragon 64 which can run 0S9
on th e  d rives a lready ava il-
anle.

the higher cost  o f  the  Ed in-
burgh Turtle reflected its grea-
ter accu racy a n d  a b ilit y t o
handle mo re  complex d raw-
ings.

Economatics, wh ich  manu-
factures p e rh a p s t h e  mo s t
well-known h o me  robot, t h e
BBC Buggy, also has plans to
add Dragon compatib ility —
but not until next year.

News Desk
01-839 2449

Wait continues
for 0S9 system

Pricing on this upgrade has
not yet been decided. but it is
likely to  cost over M O .  The
Dragon 64 is expected to cost
less than £275.

Tony Clarke, the company's
managing d irector, sa id  that
software compatibility was be-
hind the  -
s e c o n
d  
t h o u
g h t s
-
.

He explained: "Th is will mean
that bo th  o u r o wn  so ftware
and other people's can be run
on both machines.
- In tact. the US will be getting
the Dragon 64 first. I t  will be
sold there  f ro m August in  a
joint venture with  Tano  Co r-
poration of New Orleans.

"The fi rs t  f e w  thousand
American ma ch in e s w i l l  b e
made here ,  t h e  re st  i n  t h e
US.
- 
T
o
n
y  
s
a
i
d
.

He added that the price of
the Dragon 32 was unlikely to
fall again following the recent
price cuts " We  got the cost of
producing the  machine down
so we passed it on to custom-
ers," he explained.

Micro robots link with Dragons

Robots for the Dragon 32 Co l n e  Robotics Zeaker Micro-Turtle and Powertran Electronocs• Micrograsp
First it intends to look at the

other machines in the micros-
in-schools sch e me s ,  f r o m
S i n c l a i r  a n d  R e s e a r c h
Machines, before moving o n
to the Dragon.

Powertran Electronics ca n
be reached on (0264) 64455,
Colne Ro b o t ics o n  0 1 -8 9 2
819,7, and Jessop Electronics
on 01-739 3232.
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MST CONSULTANTS
otter

SERIOUS SOFTWARE for DRAGON USERS

MST Home
Accounts
E19.95 inc

MST Database
C19.95 inc
MST Invoices
and Statements
£19.95 inc

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

MST Mailer
£19.95 inc

Buy any TWO cassettes at £19.95 EACH incaisive
and get the MST M A I L E R
-
A D D R E S S  
B O O K  
F R E E !

Gives up-to-date Debtor Creditor details and
summaries on hard copy printouts. Other reports
include Transactions List, Bank Summary. Account
Search. Y I D
A dedicated database which prints. selectively,
tormatted address and other labels by Searchkey or
Record Range, Search and Print option Browse
Records etc. A beautiful program.

Each program comes with descriptive leaflet, operator notes and sample
printouts (where appropriate) A l l  of  our programs are user-friendly with
concise screened instructions. Each customer will receive details of our
hot-Ilne link.
! eutleinse you to debit my ACCESS ACCOuill with the amount of
Card Number
OR .iou r .al lelephnee vow' A CCE
S
S
order tO 06215432h I
OR you can send your
cheque Doslal orde
, t oAm  CONSULTANTS
DEPT OUT
NEWTON ROAD
RONEY TRACEY
DE VON M13 HIS
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Don't be caught out again by that unexpected bill or
forgotten budget item. Display your household budget
estimates and actuals month by month Automatic
surplus.defictt colour plots over 12 months. Printer
copies of full financial monthly summaries. Insert
projections for months ahead and see the effect in
Dragon colour.
Essential card index fi ling system with sorts. searches.
field totals etc
Prints superb invoices and statements — in daily use.
Discount and variable VAT calculations on invoices
Customer Trader address storage. User-defi ned
messages at foot of documents etc.
Produces stock-evaluation and recorder reports, stock
lists. 200 stock items per fi le
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Utility packages
coming soon

MORE UTIL ITIES packages
are on their way for the Dra-
gon 32, including a full screen
editor from Compusense and
an EPROM programmer from
Windrush Micro Systems.

Compusense will be adding
the screen editor to its HI-Res
package in  July. and plans to
offer a word processing editor
in September.

Users who have bought the
Hi-Res package in the past six
months ca n  upgrade i f  they
pay the difference in price and
a small service fee

Within t h e  s a me  pe riod ,
Compusense is  a lso  offering
free software upgrades to us-
ers ol its packages.

For the  moment the  corn-
na nv  ha s  shP l ved i ts pl a ns  t o

Sales push
begins

on schools
BIRMINGHAM fi r m  G r i f fi n
and Ge o rg e  h a s  b e g u n  a
marketing d rive  t o  se ll Dra -
gon 3 2 s  i n t o  e d u ca t io n a l
estab lishments —  a n d  i s
looking f o r  g o o d  so f t wa re
to sell with it.

Roger Blake explained that
he expects demand for micros
to increase i n  a l l  a re a s o f
education —  p r ima ry  a n d
secondary sch o o ls  a n d  i n
higher education.

A Department o f  Industry
scheme t o  b rin g  mic ro s  t o

DRAGON 32 OWNERS want-
ing to  know more about their
machines me mo ry  wi l l  fi n d
their questions answered in a
reference booklet due Out this
summer f rom Elkan  Electro-
nics.

Called The Dragon 32 user
reference, t h e  bookle t  co n -
tains three pages mapping out

market a  d isk d rive  system,
being con ten t w i t h  t h e  d e -
mand fo r the cartridges it  i s
offering

By t h e  e n d  o f  t h e  yea r,
Windrush intends t o  add  a n
EPROM p ro g ra mme r t o  i t s
Mace package, a  co-resident
editor assembler monitor.

The company is not yet sure
whether to  go  ahead with  its
PIA system, an editorcompii-
er debugger monitor. The  de-
cision h inges o n  whether t o
include library routines.

Using cassettes o r an 0 S 9
disk system. t h is  wo u ld  i n -
volve a  l o t  o f  swa p p in g .
However, t h e  prob lem would
be solved if the Flex operating
system becomes available on
the Dragon.

schools only offers a discount
on the first purchase of speci-
fied mach ines includ ing t h e
BBC B.

Schools buying mo re  than
one micro  wi l l  have  t o  look
more carefully a t  prices. Ro -
ger commented: "The BBC B
is a  fi n e  b u t  e x p e n s i v e
machine while  the Dragon is
good value,"

Griffin a n d  George  i s  th e
largest fi rm in  Europe in  th is
market a n d  a lready handles
the Spectrum, s o  its experi-
ence is considerable

The company wil l  support
the Dragon with whatever soft-
ware mee ts it s  " h ig h  speci-
fication, a n d  i s  looking  f o r
good packages to sell. Griffin
and George is  on  (021) 236
2552.

Man answers
memory questions

the machine's memory.
For users who want to  get

more invo lved with  mach ine
code, the booklet also details
system commands. string and
numeric funct ions,  in ve rse
graphics, mathematical func-
tions a n d  keyboard  addres-
ses. The booklet has 18 pages
and will cost E2,95.
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News Desk
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SALAMANDER S OFTWA RE  i s  mo vin g  in t o  adventure a n d
role-playing games, beginning with Franklin's Tomb and following
up with Castle Baron in the autumn. However, arcade players will
not be forgotten: Laser Zone is set to fo llow Grid  Runner and
Everest on to the market. In  Vic2O form Grid Runner had a long
run in the software charts, and Laser Zone has an equally high
reputation. The adventure games have no graphics on the screen
but come  with  a  20-page ma n u a l including mo re  than  2 0
illustrations. Salamander's Pete Neal explained that putting the
graphics on paper leaves much more room in the memory for a
complex adventure, The manual also contains clues, balanced by
a sprinkling of red herrings. Castle Baron is a role-playing game
which will have add-on modules allowing users to move from one
module to another, developing the same character

Self centring
joysticks

SELF-CENTRING jo ys t icks
will b e  a va i la b le  f o r  t h e
Dragon later th is summer, o r
you can use them now if you
buy an  interface f ro m Ma n -
chester firm Mr Micro.

Flight Link Control expects
to have its semi-professional
self-centring joyst icks a va i l-
able i n  S e p t e mb e r.  T h e
mechanisms a re  ready n o w
but casings need t o  b e  d e -
signed before volume produc-
tion is begun.

The interface from Mr Micro.
called Dragon Tamer, a llows
standard Ata ri o r  Atari-type
joysticks to be used with  the
Dragon.

Both fi rms agree  tha t t h e
demand fo r professional and
semi-professional joysticks is
increasing.

But Flig h t  L in k  Co n t ro ls
Idris Francis added: " I t  hurts
to see American units inferior
to o u r o wn  se lling  a t  h ig h
prices here,
- Flight Link Control does not
usually se ll d irect to  end us-
ers. I t  is  the  source fo r the
joysticks from Microdeal• Mid-

wich and Clares reviewed in
last month's Dragon User.

Idris sa id that half-a-dozen
dealers we re  in te rested  i n
selling upmarket joysticks. I f
these plans fell through, then
Flight Link Control will consid-
er selling direct to users itself.

The joysticks will cost about
E20 each . I d ris  added th a t
they will a lso  b e  h igh in  re -
liability and  precision, st res-
sing t h e  sensit iv ity o f  t h e
po ten t iomete r me c h a n is m
they use.

But Jim Gregory of Mr Micro
argued t h a t  mo s t  po tent io -
meter joysticks have their sen-
sitivity p ro g ra mme d  o u t  o f
them. He thinks that the digital
switch system used in  Atari-
type jo ys t icks  i s  id e a l  f o r
arcade-type games.

The Dragon  Ta me r co sts
E9.95 a n d  c o me s  w i t h  a
games tape. M r  Micro  a lso
sells joysticks for use with the
interface, Th e se  co s t  f ro m
E7,50 each.

Mr Micro  is  o n  (061) 7 2 8
2282, Fligh t L ink Contro l o n
(0420) 87241.
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DRAGON D I S K  PACKAGES
BUY NOW! MST e'•• DISK BUSINESS SOFTWARE lox your standard
D r a g ° ,  32 wi th P rem ier  P ubl ic ations  Del ia 1 r  ) t- tda 2  disk  sys tem.
.1.'ritior by orolessiona's to FULL AND DETAILED BUSINESS—USER

STANDARDS
AVAILABLE NOW!
MST D I S K  I
STOCK CONTROL
(STANDARD)
C80.00 inc. VAT

MST D I S K  2
STOCK CONTROL
(ENHANCED)
egg 95 in c.
VAT AND
POSTAGE

All stock details are held on one-sded Homy diskette to prOch.....le
screen d isp lays a n d  printed reports o n  sto ck status. Stock
movement, st o ck shrinkage. dead stock st o ck sa les,  stock
purchase, re-order costs. and  much more ReCOrdS may b e
referenced b y number o r part description and analysiS Code
gives additional flexibility. 1.000 stock derns per disk.

All facilit ies a s for standard d isk but o r  twin-sided d isk Plu S
hi-res character generator p roycles upper and  lo we r ca se
characters o f  4 2  x  2 4  lin e s o r  screened text  Capacity i s
increased to 3.000 items on a separate data disk Records may
be referenced by number or by part description. Description held
is ncreased to some 25 characters

IMMEDIATE DESPATCH FOR ACCESS CARD CUSTOMERS

AVAILABLE MID-MONTH
MST D I S K  INVOICESSTATEMENTSMAILER_ WRITE FOR DETAILS.

Standard version, (DELTA 00,00 Inc.
Enhanced v ve ro n  (DELTA 2) C9945 in c.

All packages come complete with descriptive handbooks, and out hot-line link ensures
that poerator problems can be easily overcome
S T A R T E R  P A C K A G E  W h y  la y ou t  thousands o n  a  business computer

when yo u  ca n  have  a  Perfectly good system I t ir
much less?
TRY THE COST EFFECTIVE WAY TO COMPUTE-
RISE YOUR BUSINESS. WRITE NOW for details of
Our getting started hardware software deal. DON'T

' U K ONLY M I S S  OUT!

I authonse you to debit my ACCESS Account with the amount of
ACCESS CARD NUMBER
NAME .......... .......... . . . S I G N A T U R E
ADDRESS

.DATE
OR yo u  can  Phone you r Acce ss order t o  0 6 2 6
-
8 3 2 6
1
7  N O W !  2 4
-
h o u r  
a n s w e r i n g

service OR  yo u  ca n  su r d  yo u r Ca sh  Cheque Postal Orde r w it h  o rde r t o  M ST
Consultants. Dept 0U2 Newton  Road. Bovey Tracey. Devon T013 BBB.

Ettl i i  S o f t w a r e FOR THF32K
QUALITY PROGRAMS D R A G O N

E6.95
Navigate the seas to bed the enemy with MIS colour Ikati resolution simulation Engage enemy
aircraft and ships vrno will try to ram and lu p e & you Depth charges and minelieAs add to your
problems. You have torpedoes. a periscope display. radar. fuel and depth guages. ammunition
readout and scoring Rualshc explosions and sound effects alongside an identiliCation sheet
tomeooming and highscore displays with graphic reward tor beating highest score Complete this
masterpiece TRY IT'
LUNAR LANDER AND RESCUE E 6 . 9 5

Our version has ail the ustra
, N a t u r e s  
a n d  
m u c h  
m u c h  
m o r e
.  
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here
lunar erigneers must be rescued from a complex cavern. Fuel dump helps but a ll
add to the penis of becoming a hero in one of the best Dragon games available• The best version rye  seen d i fl i c u l t !

-  D R A G O N  
D U N G E O N

A WEEK AT THE RACES E 6 . 9 5
Five skill 'ayes make t h
,
s g a m e  
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g  
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representative version ever praduced Factors include jockeys form. odds we ird  lips and tiler
types Ot bet With  only live days to make a minion you can lose your cool and all your money by
backing a horse Only to see it  tall The true connoisseur version

'lilt  lust another donkey derby.• DRAGON DUNGEON
BLACKJACK E 5 . 9 5
We play casino rules and all deals are completely lair Draw as many cards as yt; a dare la react
the elusive 21 Fu ll colour graphic card display and ekcetient sound effects
JACKPOT E 5 . 9 5
this most be the best version available Coloured truds, bars, hold rankly. etc. Al l  win lines
displayed On  screen scoring Realistic sound effects A  great program
GRAPHIC TOOLIUT (UTILITY) *  NEW RELEASE* E 6 . 2 5
Once used you II wander how you ever programmed without it  Des-le . save. edit and then use
your graphics in a program Allows use ot all Dragon graphics facilities including circle. line.
save, load. mode Screen changing etc. InstruCtions accessible at any stage o r  dunng any
cornmamt A l  invaluable tool which is sophisticated Or  the kids but user friendly for even
MOS'
GEOGRAPHY OF GREAT IPITAIN E 6 . 9 5
Our latest reiease a  th is Feld Uses multiple teaching approaches and gives graphic audio
rewards there s no doubt that it  works Cozens al towns e tc and varying questons The map
is immaculate and a IlaShing cursor is moved around the screen to incliCale or *Cate andmams
Enquire about our other educational software

SUBMARINE COMMANDER •  NEW RELEASE*

DEALER—
DEALER—
DEALER

D R A GON  D U N GE ON . A s  hbOurres, Der by s h i r e
STATACOM, Sutton. Surrey

THE COMPUTER CENTRE Hu ll,  E. Yorksh ire

. D EAL ER
- D EAL ER
-D EAL ER

Cheques
, 
P O s  
t o :

Dept. DU
206 KING STREET
COTTINGHAM, HULL
Tel- 0482 446753

•  Al l  p rices fu lly Inclusive
•  Dealers welcome
* Al l  programs B I N %  compatib le
•  W e  pay  o u r  p r og r am m er s

25'., roya lt ies
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Clubs

Dragon clan
gathering

The Scottish Dragon Club now has more than 500 members — we
talk to the man in charge. Dav id Anderson.

WORKING AS A croupier in an Edinburgh
nightclub may seem a strange occupation
for the president o f  the Scottish Dragon
Club, But it gives David Anderson plenty of
time during the day fo r running the club
and exploring the Dragon — and plenty of
experience to incorporate into the roulette
and blackjack programs he is writing.

David bought h is Dragon last summer
and started t h e  c lu b  wit h  a  coup le  o f
friends in September. It began with half a
dozen people meeting in his flat — "I had
the most space.
- h e  
e x p l a i n
s ,  
B u t  
t h
e  
i d
e a

mushroomed: each  person pu t in  about
E20 and a  postal club was started, No w
there are more than 500 members, "ama-
zingly widespread". ranging from the outer
Hebrides to Denmark and " increasing at
an accelerating pace"  Ho we ve r.  Da vid
adds that " there is a kind of contradiction
— most of the members are in Eng land
-
.

Most of the money was spent on items
such as stationery, and a little on advertis-
ing. Bu t  the  organisers decided " i t  wa s
silly running the club like  a  business by
advertising". No w they rely. successfully,
on word-of-mouth with  members getting
their friends to join.

David reckons that most people who join
are more interested in playing games than
programming, preferring to  develop their
own "arcades-in-the-sitt ing-room". A n d
the club can help them do this. It costs E8

10 Dragon User July 1983

Each month we write about one particular club — if you think yours should be
featured here write to Clubs Page. Dragon User, Hobhouse Court, 19 Whitcomb

Street. London WC2 7HF

Club president David Anderson
to join and this lasts you forever, In return
you receive a  newsletter with tips. advice
and, mo s t  importantly, n e ws about t h e
clubs discount Offers.

Various software companies se ll the ir
games t o  members a t  d iscounts wh ich
range f rom 1 0  pe r cent to  20  pe r cent.
Some business packages a re  a lso  o n
offer. F irms participating in  the  scheme
include Shards.  Wiz a rd  So f twa re  a n d
DACC Da vid  added that Microdeal is not
included "but has always been very help-
ful to the club' A me rica n  magazines are
also available a t  a  discount —  through
Elkan Electronics

The Scottish Dragon Club rnay be based in Edinburgh - but most of its members live in England

There are also plans to sell joysticks to
members at less than £10 a pair. although
David said that these have to  be tested
first. O t h e r  possib ilit ies include  ch e a p
blank cassettes tapes f ro m Ho n g  Kong
and a reduction on the Amber 2400 printer.
A Dragon repair service a t a  discount is
already on  offer and is like ly to  become
more popular as Dragons come to the end
of their guarantee periods.

The aim now is to get the newsletter out
monthly. New members get a starter pack
with the latest newsletter and a list of firms
offering discounts. B u t  David  explained
that there is more  to the club than lower
prices: " Th e  a im is  to  search fo r good
software arid hardware for the Dragon —
because there  i s  s o  mu ch  b a d  stu ff ."
Everything offered is vetted first by David
or one of his co-helpers. Eight people are
now involved with running the club, helping
with typing, photocopying and answering
members' queries Bu t  the club still takes
up an "inordinate amount
- o f  D a v i d ' s  
t i m e .

He himself is a "dedicated games man"
and is  most impressed b y the quality o f
software coming out now, particularly from
Microdeal. He hopes to move into becom-
ing a  full-time games author (hence the
casino p rograms mentioned earlie r),  o r
maybe even  start ing h is  o wn  so f tware
company. Bu t  he  stressed that the  club
would remain  independent whatever h is
occupation.

David's interest in computers goes back
to school, although he dropped the subject
at university. The ZX81 revived his enthu-
siasm, b u t  h e  g o t  f e d  u p  because a
''screenfull of program meant you were Out
of memory". And so  he moved on to the
Dragon 32 "and fell in love
- —  i n  
p a r t i c u l a r
with the  Dra w commands. However, h e
added that the BBC B was now tempting
him to move up again

Whatever his next machine, the club will
continue —  its nucleus o f  e ight Dragon
enthusiasts will see to that. The  club can
be reached a t  1 Wa ike r Street in  Ed in-
burgh.



Computasolve Ltd.

Dragons from stock E175.00
Dragon loysticks E19.95
Telewriter word processor for the Dragon C49.95
STA510 matrix printer E399.00
Seikosha GP 100A matrix printer E240.00.0

8 Central Parade, St Mark's Hill
Surbiton

Telephone 01 -390  5135. O pening hours  9 . 3 0 - 6 , 3 0 .  Mon— Sal

Full selection of Microdeal software in stock such as
Donkey King, Plane t  Invas ion, Stor m,  Invaders

Revenge. Katerpillar Attack and many more.
Plus Bugbyte software.

All prices mcluding VAT

ikagontree Programs
All ot lheSe PestImes use tour colour h i
-
r e s  g r a p h i c s  
w i t h  
s o u n d  a
r i d  
m u s i c ,

REVEIRSI, A game of strategy for two -  you and a friend, you and your
Dagal or your Dragon by ;Melt I t  plays a good game_ you II need to think
BOWLING. For 1-4 players (needs loystickl• Choose your ball and bowl:
straight or curved, watch those pins  tall Fu l l  ten frame scoring.
TANGRAMS. Make a multitude of shapes with your seven pieces Fil ly
problems to solve but you needn I s lop there
Each program is well presented and comes complete with lull instructions
and cassette for only E4.95 tpost and VAT paid). cheques  with orders
please to:

COPPICE SOFTWARE ( 4
k7 March Street, Kirton in Lindsey,
Gainsborough. Lincs DN21 4PH

NEW N E W  N E W
*  RS232 C INTERFACE *

Full specification Interlace enables connection to serial
printers, modem. other micros etc:

£49.50 includes manual. sample and test programs
*  8-BIT DIGITAL TO ANALOGUE CONVERTER *

May be POKED to. (0 to 255 gives 0 to 5 volts)
£19.95 with documentation

*  STEPPER MOTOR DRIVE INTERFACE *
Provides pulse and direction lines for 4-stepper motor

drivers £19.95 with documentation
*  SUPER-TEXT *

Enables use of following on HI-RES screens:
Upper and lower case characters, all other keyboard
characters. C. p  7  signs, underlining, graph axes with

ticks, Includes Epson Screen Dump.
£9.95 cassette with documentation

*  EPSON MX 80 III HI-RES SCREEN DUMP *
Listing with comprehensive documentation and examples

£3.00
*  DRAGON DUST COVER *

Super quality, colour matching fabric with red edging tape
Looks super £3.50

*  SOFTWARE LIBRARY *
£8 annual membership, Cl per tape. Our members say we

supply good tapes, good service at a good price.
WATCH THIS SPACE

FOR FURTHER EXCITING PRODUCTS
Trade enquiries welcome

COTSWOLD COMPUTERS
PARK HILL, HOOK NORTON, BANBURY

OXON

DRAGON 52 USERS club

A DRAGON FOR YOUR FRIENDS!
NOW ONLY £175 plus £8 P&P

firlc 1 year's FREE membership)

An I n d e p e n d e n t  Clu b  ru n  by

57',( )M1)1"FERS
MAIN SERVI CE AGENTS

— - -
THIS MONTH'S

SPECIALS
(A) GAMES COMPENDIUM —  4 tapes.

each of 5 games that load in one, with
•Menu' choice A l l  4 for £10.00

(B) RS232 INTERFACE E 4 9 , 5 0
(C) SOUND EXTENSION MODULE E34.95
(D) MICROTAX — Complete Tax

System — tape or disk £ 2 4 . 9 5
(E) DISC DRIVE AND

CONTROLLER SS 40 Track — com-
plete—ready to run £ 2 9 9 9 5

(P&P please add 95p (E) 18)
(Overseas please check first)

Send 50p for our comprehensive
Software and Hardware Catalogue

JOIN NOW AND RECEIVE
*  Free 'Toolkit' Cassette
*  Star 'Tape of the Month' details
*  The widest selection of  Soft-

ware and Hardware at Discount
Prices

*  Guaranteed 48-hour Service
(subject to availability)

*  Monthly Members' Newsletter
*  Details of 'Dragonings' — our

new cassette-based magazine
*  Monthly reviews of the pick of

Software and Hardware
*  Dragon Pals Corner

ANNUAL MEMBERSHIP
NOW 1 ' 5 . 0 0
6 MONTHS TRIAL £ 3 . 0 0
OVERSEAS (1 YEAR) 1 ' 8 . 0 0

Send subscription now to receive our
Software and Hardware catalogue,
Newsletter and *Toolkit' Cassette to:
DRAGON 32 USERS CLUB, 31 North

Street. Wareham. Dorset BH20 lAD

31 NoRTh STREET, WAREhAM, DORSET, BH20 lAD, UK
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John Scriven gives his fingers a
rest from arcade games and
lets his brain take the strain.

A & F Software s Deadwood- transports you to the

AFTER LAST MONTHS spell of zapping
and h ig h  sp e e d  a lie n  destroying, t h is
month I  shall concentrate on  the sort o f
games that tend to make your brain, rather
than your fingers ache.

In general, arcade-type games need to
be written in  machine code to  approach
the speed of the onginal, but most of those
that re ly  o n  log ica l p rocesses d o  n o t
always need this speed and can be quite
successfully written in Basic

Escaping graphics
An exception to this are games that use

high quality graphics, and a fine example
of th is genre is  Escape from Microdeal.
Similar t o  Sultan's Ma ze  a n d  Phantom
Slayer (reviewed in  last mo n th s Dragon
User
.
),  
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dimensional maze. A t  the start, you find
yourself trapped o n  th e  to p  fl oo r o f  a
building. There  a re  n o  hidden monsters
waiting to  pounce on you, a ll the inhabi-
tants are friendly, and it is even compara-
tively easy finding your way to the lift (or
elevator as this US game prefers it).

The problem lie s in  the  fact  that the
elevator p ro vid e s t h e  o n ly  me a n s  o f
escape, a n d  un less the correct code is
entered, you will plummet to instant death,
"The fall is fun, but the stop at the end is a
real kille r,
- a s  
t h e  
s l e
e v e  
n o
t e
s  
s u
c c
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put it !  To  obtain the mag ic combination,
you may enter various rooms and attempt
to decode mysterious sayings. Th is is  a
pleasant combination of several ideas and
is an  Interesting program to  add to  any
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Wild West where you can win ranches or saloons and trade in gold

collection. It is not so easy to acquire the X ,  Y and Z co-ordinates on a four by four
correct code and I now know the inside of b y  four board. (Ws a shame that the origin
the lift shaft most intimately! i s  at the top left rather than the mathema-

Since the recent court case, it  appears t i c a l  convention of bottom left.)
that there is no longer any monopoly on L o n g  before the age of the micro-chip,
the name Monopoly! A program that uses t h e r e  u se d  t o  b e  a  board  g a me  ve ry
the format o f this popular board game is p o p u l a r  with children that used the same
Deadwood from A & F Software. Instead of p r in c ip le  on a  four layer perspex board,
the sa lubrious sett ings o f  London a n d  a n d  it  was easy to align your sight along
Manhattan, you  a re  transported to  Wild  co mp le t e d  rows. On the computer version
West frontierland, a n d  yo u  ca n  acquire i t  is often difficult to see these rows until it
ranches or saloons rather than Mayfair or i s  too late, as the four layers a re  shown
the Old Kent Road, II you feel Lady Luck is n e x t  to each other across the screen. This
on your side, you can gamble away your j u s t  serves to keep you on your toes. The
earnings or trade in gold. r e s p o n s e  t imes ca n  b e  ra the r long  a s

The display shows an exceptionally fine v a r i o u s  numbers are selected by the Dra-
introductory picture, but the game is con- g o n .  but in general it 's faster than playing
ducted in a lower resolution, the positions a g a in s t  a  human opponent. I t  is reason-
of the  players being shown b y  different a b l y  well written, but it appears to get into
colours. Th e  explanations are very clear a n  endless loop if you enter a co-ordinate
but the  screens fl ash b y  ra ther rapidly. t h a t  is already occupied by a piece. The
One distinct advantage is that you can set in st ru ct io n s are clear, and the game is, like
the total length o f the game at the start. a l l  Salamander's efforts, packaged super-
This i s  a n  orig ina l varia t ion o f  a n  o ld  b l y .
favourite at f6.90.

Those of you who are Startrek fans will S t a r t r e k k i n g
probably be pleased to know that there are S a l a m a n d e r  provides o n e  o f  the  two
several versions of this game available for v e rs io n s  of Startrek both confusingly cal-
Dragon owners. Before I  come to these, l e d  Dragontrek. I t s  version comes corn-
you may be interested in a game inspired p l e t e  with a  12-page 'flight manual T h e
by the TV programme. You probably re- g a m e  o rig ina lly appeared lo n g  b e fo re
member the fiendish games of 3-D chess S p a c e  In va d e rs launched  themse lves
played by Spock and company. Salaman- u p o n  o u r TV  screens Indeed, until IBM
der So f tware  h a s  p roduced a  sligh t ly t ig h t e n e d  up its internal security, it used to
easier version  f o r  u s  me re  earthlings, b e  a  ve ry  popular past ime fo r up-and-
entitled Vulcan Noughts and Crosses. The c o m i n g  executives!
positions fo r play are chosen by entering T h e  mainframe version used to include



all the usual alternatives —  short range
and long range scans, photon torpedoes.
phasers and shields — but did not usually
show on-screen movement. This was due
probably t o  the  h igh incidence o f  line -
printers rather than VDUs a s terminals.
Salamander's version a llo ws u se  o f  a
joystick t o  steer round the  ga laxy (you
select th e  size), a n d  b last  t o  kingdom
come any Klingons you discover lurking in
your sector. Th e  Wintersoft ve rsion  i s
closer to the original game.

I have to admit that I'd rather watch an
episode of Startrek on the TV to playing a
watered-down computer version, and the
Wintersoft o n e  h a s  lit t le  innovation t o
enthral me .  Th e  Sa lamander ve rsion .
although costing nearly £1000. uses fa r
more of the screen and is more interesting
to play. It also uses characters from the TV
series to  in form yo u  o f  yo u r progress.
Unfortunately Lt. Uhuru never gave me the
message to come to her cabin, as I hoped
she would!

Educational
Although t h e  p romised  Dra g o n  Da ta

educational programs have yet to make an
appearance in my review bundles, one or
two other firms supply cassettes that could
possibly be considered to be in that categ-
ory. Gem Software sells a couple of tapes.
called Eduquiz I  and II. I  a m somewhat
reticent to term these truly educational, as
they provide questions o n  a  wea lth  o f
subjects without attempting to teach any-
thing. As general knowledge quizzes they
are fun, especially as the format is similar
to the TV game, Winner Takes All. There
are u su a lly  fi v e  a lte rn a t ive  a n swe rs
offered, and you can gamble your points
on different answers. Subjects offered are
Geography. Inventions a n d  K in g s a n d
Queens on Eduquiz I. with Writers, Pain-
ters and Musicians on Eduquiz II. My only
criticism is that they are highly priced (or
text programs at E9.95.

Good educational software is  few and
far between 'fo r th e  Dragon  —  simp le
drill-type programs mere ly test  acquired
knowledge a n d  the re  mu st  b e  a  la rge
market for software that develops thinking
skills I  await Dragon Data 's efforts with
interest. With  mo re  quality programs on
the market. Dragons could find their way
into many classrooms.

There are one or two compendiums on
the market at the moment that provide you
with a selection of games. I've mentioned
before that many o f  these often contain
just one or two mediocre games that give
the appearance of being thrown together
in a  fe w evenings. Wh e n  a  collection
appears that is better value, I try to give it
an airing, as I d id with B  & H Software's
Gamestape I last month. This month I was
pleasantly surprised by Shards Software's
Fun a n d  Ga me s.  T h i s  con ta ins e ig h t
games designed apparently fo r use at a
party.

Crosses is a standard game of Noughts
and Crosses and is competent but not out
of the ordinary. Th e  graphics. however,
are large and clear The  rest of the games
improve as the tape progresses. The next'
one is a version of Mastermind (the colour-

Shards Fun 8 Games - fix Me ra o n  The oonkey to wm
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code breaking game rather than the Mag-
nus Magnusson version). Go ld  invo lves
steering a  t iny cross round a  minefield
collecting pots of gold but otters no lasting
challenge. Sn a p  shows a  sequence o f
playing cards and allows you to press the
space bar when two consecutive cards are
the same. Th e  program g ives you  less
time than the  average human and  you
have to be on the ball to beat it.

Anagram, wh ich  follows, presents you
with jumbled wo rds wh ich  make  u p  the
names o f  UK  towns and cities. I f  you're
not feeling to o  bright, yo u  ca n  ge t  the
computer to shuffle the letters at random
until they give you more of a clue The re
are 200 towns held in data statements, so
the game could b e  used a s  a  versatile
educational training exercise. Donkey is a
good pa rty g a me  —  ve ry close  t o  the
original. A  realistic and colourful an ima l
appears on the screen, and you steer a tail
round th e  screen  with  a  joyst ick (sup -
posedly wh ile  blindfold!). The  closer you
get, the higher becomes the note from the
loudspeaker, and pressing the button fixes
the ta il. Points a re  awarded unless you
are spot-on, when you a re  declared the
outright winner. Dice is a poker-type game
with dice. and Circles re lies on memory
and estimation skills.

Artist is  a  ve ry strange program. and
should appea l t o  frustrated Miro s  a n d
Kandinskys everywhere. Up to four people
can select a  choice of colour, shape and
block preferences. and  the  Dragon p ro -
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dge arcade game
ceeds to draw an abstract random picture.
When you are happy with the result, it  is
stored on a  graphics page and the other
artists have their turn. At the end, a human
or the computer (!) can judge which is the
best effort. Th e re  i s  n o  clu e  wh a t  th e
criteria for a good picture are, but it seems
a litt le unfair fo r the  computer to  judge
what i s  actua lly i t s  o wn  efforts. I t  is ,
however, an amusing concept.

Musical i s  t h e  la s t  p rog ram o n  t h e
cassette a n d  is  essentially just  fo r lazy
musical chairs players. It uses the compu-
ter to switch on and off a  music cassette
and keeps track of who falls on the floor.
Although by no means the most exciting
tape i n  t h e  re vie w,  Sh a rd s'  F u n  a n d
Games does provide for E5.00 a selection
of eight entertaining games to liven up a
children's party.

Party closers
Now for two games that you would only

produce at a party when you wanted your
guests to leave, unless they happened to
be war-game fanatics, that is. Some time
ago I  reviewed t h e  ra the r blood-thirsty
program Samurai Warrio r,  in  wh ich  you
follow the rules of the Knights of Bushido
fairly accurately. le you can achieve quite a
good sco re  b y  ritua lly d isembowelling
yourself—just the sort of game to brighten
up a rainy evening_

M C  Lothlorien has turned t o  Ancient
Greece fo r its Tyrant o f  Athens. Without
examining the structure o f  the games IP.
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V LCAI N NO UG HTS A N D  c n a  S E S

More Fun & Games Noughts  and Crosses

• a n d  Salamander's 3-0 version
1  in  great detail, Tyrant appears to  be
similar to Samurai. although it is not quite
as gory.  Y o u  a re  attacked b y  various
armies and navies from other city states
and surrounding countries. You  have to
balance your forces to defeat them as well
as controlling the farming economy. Th is
certainly scores o ve r text-only kingdom/
adventure games, in that it uses graphics
as we ll a s  can  b e  achieved, g iven  the
slowness of Basic. There are maps show-
ing you the origins o f  your enemies and
also ra th e r stylised  a rmie s  o r  n a vie s
bumping into each Other Th e  instructions
on the sleeve insert are clear, in fact rather
detailed, a n d  th e  game  is  certa in ly no tover-priced at E6.95.

Strategic Command f rom Ro mik Soft-
ware i s  considerably mo re  complicated
than Tyrant of Athens. It can, however, be
very addictive, and  i f  you happen to  be
spirited a wa y  t o  R o y  Plomley's island
paradise, then you could add this program
to the Works of Shakespeare and the Bible
— it would certainly keep you Occupied for
hours i f  on ly working out the compli-
cated instructions.

Software reviewed this month
Escape M i c r o d e a i
E8.00 4 1  Truro Rd

St Austell
Cornwall

Deadwood A  8 F Software
E6.90 8 3 0  Hyde Rd

Gorton
Manchester

Strategic Command Romik Software
E9 95 2 4  Church St

Slough
Bucks

Golf C o m p u t e r  Rentals
£6.00 1 4 0  Whitechaeel Rd

London El
Flag D r a g o n  Data
E7.95 K e n fi g  Industrial Estate
Rail Runner M a r g a m
£19.95 P o r t  Talbot

West Glamorgan
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M C  Lottplonen's Tyrant of Athens

A map appears on the screen showing
the islands u p o n  wh ich  yo u  a n d  yo u r
opponent do battle. You move  land and
sea forces with your joysticks until they are
close to each other. At this point the forces
you have at your command are shown in
silhouette on the screen. You don't p lay
against the computer, but it does have the
final decision on the slate of play. Even-
tually (Iwo  hours later, in  my  case ') you
may reach  yo u r opponent's capita l and
become the  winner. I  found it  the  most
complicated o rig ina l co mp u te r g a me  I
have played, being something like a cross
between Diplomacy, Risk and a  true war
game.

I wo u ld  n o t  recommend th is t o  a n y-
one without a lot of patience to cope with
the pages o f  rules, bu t  i f  one day, you
find yourse lf  o n  a  dese rt  island, w h oknows . ?

Should your desert island be a reason-
able size, you could practise your bunker
shots a ll day. Th is brings me  rather de-
viously round to  the  next se t o f  games.
There a re  t wo  g o lf  p rog rams included
here (Salamander's rather fine but more

Vulcan Noughts
and Crosses
E7.95
Dragont rek
E9.95
Eduquiz I
Eduquiz  It
both E9 95
Golf
E7.95
Fun & Games
E6.00

Tyrant  of Athens
E6 95

Salamander Software
27 Ditchling Rise
Brighton
E. Sussex

Gem Software
Unit D
The Mailings
Station Rd
Bishops Stortford
Shards Software
10 Park Vale Court
Vine Way
Brentwood
Essex
M C Lothlorien
4 Granby Rd
Cheadle Hume
Cheadle
Cheshire

expensive ve rs io n  w a s  re vie we d  t w o
months ago).

Golf (C7.95) from Gem Software goes for
the more traditional game where you have
to know your woods from your irons (the
explanations a re  f e w and  fa r between).
Unkind re ma rks  a re  ma d e  wh e n  y o u
choose t h e  wro n g  o n e !  Y o u  n e e d  t o
specify the strength rating and the com-
pass direction o f  your swing. A l l  th is is
displayed on a clear bird's eye view of the
fairway.

Handicap Golf from Computer Rentals is
less expensive at 16.00 and uses a diffe-
rent procedure to hit your ball. You have to
enter strength a n d  direction t o  tee  o ff ,
Unfortunately, the  entry routine wa s not
error-trapped and accidental or deliberate
out o f  range inputs caused the excellent
map o f  th e  fa irway t o  scro ll u p  wh ich
means the ball position bears no relation to
its on-screen appearance. Th is results in
some strange games a  sort o f  tactile
version o f  g o lf  wh ich  I ' m  su re  wasn ' t
intentional! O f  the two, I  prefer the Gem
version, bu t  it's still not quite up to Sala-
mander's version in  spite o f  its pleasinggraphics.

A new game that is much easier on the
brain, although it requires fairly fast think-
ing, is Flag from Dragon Data. A  field o f
hexagons appears on your screen and you
can plan a human opponent or the compu-
ter. The object is to reach the other side of
the playing area and capture a flag. Obsta-
cles appear in your path at random, and
the winner is  the  fi rst p layer to  capture
three flags. Although an original computer
game, it is reminiscent of a board game I
played so me  t ime  ago, a n d  in  sp ite  o f
being well written, it doesn't really use the
potential of the Dragon.
Loading

All these games loaded first time I ' m
not sure  i f  manufacturers a re  improving
duplication techn iques o r  whe the r i t ' s
due to my using a new Superscope C190
cassette recorder a l t h o u g h  expensive
at nearly £40. i t s  a model I'd recommend
to anyone.

In spite of intending to restrict the theme
of th is review to  intellect-testing games,
there is a new cartridge from Dragon Data
that deserves an honourable mention. Rail
Runner is a Frogger-type arcade game that
puts you in the role of helping five Herman
Hobos across a multi-track rail-yard. You
control a  fi gure  n a me d  B i l l  Switchman
who mu s t  c ro ss  t h e  b u sy  t ra cks a n d
rescue t h e  p o o r unfortunates f ro m th e
bottom o f  the  screen. Cu rso r keys a re
used i n  t h i s  f a s t
-
m o v i n g  
g a m e  
a n d

although I have reservations on the price
– like all cartridges it  seems over-priced

at £19.95 — it is a  game that needs fast
fingers and a careful strategy to succeed.

There i s  ce rta in ly a  wid e  ra n g e  o f
software available fo r the Dragon a t the
moment, and a  lot o f it  uses the graphic
and sound potential of the computer well.
It's good that at long last Dragon owners
have a wide choice, almost as wide as that
for any other computer. Now I'm off to hide
from the editor for the next month while I
sample a  n e w  collection o f  adventure
games. •



SPELLING TEST
This programme is designed to
give a standard oral spelling test.
using the sound track of the tape
recorder. to dictate either single
words or words and sample
sentences. The responses are then
typed using the keyboard, which
will subsequently be displayed on
the screen and, if required. can be
kept as a permanent record using a
printer.
WORD DRILL

This programme is designed to
give a multiple choice vocabulary
quiz. Words and their definitions
are entered into the programme
using the keyboard or from a
previously prepared tape file. The
computer will then display
randomly selected definitions with
a choice of eight words. The
correct word must be chosen
before the preset timer reaches
zero. This programme could be
used for words and definitions, a
geographical quiz, chemical
formulae, etc.

KATERPILLAR ATTACK E8,00
MANSION ADVENTURE 1 E 8 . 0 0
PHANTOM SLAYER E8.00
PLANET INVASION E8.00
PROGRAM PACK 1 E8.00
PROGRAM PACK 2 E8_00
PROGRAM PACK 3 E8.00
PROGRAM PACK 4 .E8.00
PROGRAM PACK 5 E8.00
RACER BALL E8,00
SCAR FM AN E8.00
SPACE MONOPOLY E8,00
SPACE WAR E8.00
STORM E8.00

Tele-Tutor costs E25 on cassette and is

AVAILABLE FROM DRAGON 32
DEALERS NATIONWIDE OR DIRECT FROM:1011001AIL
14 TRURO ROAD. ST. AUSTELL,
CORNWALL, PL25 5,1E. TEL: 0726-67676.

MATHS DRILL
This programme is designed to

help children practise addition, sub
traction, multiplication and division.
•  Programmed for up to 6 students
•  Answers are written as on paper
•  Division can be written showing
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"

•  Ten different skill levels
•  "Smi ley
- 
f a c e  
a n
d  
g r a
p h i
c s  
u
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e
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as rewards
•  Skill levels adjust to ability
•  Problems timed
•  Correct answers are displayed if

error made
•  Full report at end of test
ESTIMATE

This programme is  des igned to
help children practice their mental
arithmetic. A selection of addition.
subtraction. multiplication and
division is given.
•  Programmed for up to 5 students
•  Five skill levels
•  Time taken to answer is recorded
•  Correct answers are displayed if

error made
•  Full report at end of test

AN INSTRUCTION MANUAL IS
INCLUDED IN THIS PACKAGE
SUITABLE FOR CHILDREN
AGE
D 
F I
V
E  
t
o  
A
D
U
L
T

ALONG WITH OUR PRESENT
RANGE OF SOFTWARE:

ALCATRAZ M O O
BACKGAMMON E 8 . 0 0
COSMIC ZAP E 8 . 0 0
DEFENSE E 8 . 0 0
DRAGON INVADERS E 8 . 0 0
ESCAPE E 8 . 0 0
FLIPPER E 8 . 0 0
GALACTIC AMBUSH E 8 . 0 0
INVADERS REVENGE E 8 . 0 0
JERUSALEM ADVENTURE 2 18.00

TALKING ANDROID ATTACK.,E8.00
THE KING E 8 . 0 0
WILLIAMSBURG

ADVENTURE 3 E 8 . 0 0
ULTIMATE ADVENTURE 4 E 8 . 0 0

TELE-WRITER
WORD PROCESSOR E4 9 _ 9 5

TELE-TUTOR E 2 5 . 0 0
HARDWARE

JOYSTICKS par E 1 9 .9 5
LIGHT PEN WITH
PROGRAMS
E12.00
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Ill-RES
upgrade to a 51 by 24 display c a r t r i d g e  E25.30
Just plug this cartridge into your DRAGON, switch on and you have a
51 column by 24 line display with true lowercase characters This
amazing sof tware us es  t he high resolut ion mode t o  draw t he
characters on the screen and allows you to use BASIC almost as
normal. In fact there are a number of extensions to BASIC to allow
you to use the many  addit ional features
* Mix  graphics and text on the same screen
*  Selec t  any of nine standard ASCII character sets for FRENCH.

SPANISH, GERMAN,  I TALI AN.  BRI TI SH.  USA,  SWEDI SH,DANISH or JAPANESE.
*  Redefi ne any  of  the 244 characters.
*  SPRI TE GRAPHICS MODE enables any character to be an 8 by8 dot  Sprite.
*  A  most  responsive keyboard with AUTO-REPEAT.
*  Ex t ra shif t  giv es  t he  miss ing characters  o n  t he  DRAGON

keyboard.
*  Leaves  about  19.500 bytes for BASIC.
*  Swit ch between HI -RES and normal modes  at  any  t ime
*  BLACK on GREEN,  BLACK on WHITE,  GREEN on BLACK orWHITE on BLACK.
*  3 2  by  16 compatibility mode for exist ing programs.
Hi-res is  a mus t  for serious programming.

DAM
an easy-to-use 6809 machine code assembler car tr i dge £18.95
*  Specially  des igned for convenient use on t he DRAGON.
*  Does  not  use a  separate editor.
*  Ideal f or producing machine code rout ines t o be called f rom

BASIC.
*  Inc ludes a 6809 Reference Card.

Type your assembler program just as you would a BASIC program
and use BASIC to call DASM.  When DASM has assembled your
program it  returns to BASIC where you can check for errors and
execute the program immediately if required The source program is
saved and loaded using the normal CSAVE CLOAD, The assembled
program. may be saved to tape using CSAVEM (this can easily be
done automatically in BASIC when the assembly has  finished).
DASM is a two-pass symbolic assembler which allows labels of any
length dhe first five characters and the last character are used). All
the 6809 mnemonics  and addressing modes  are supported plus
comprehensive assembler directives for defining constants, reserv-
ing memory, directing output to screen or printer. Errors detected by
DASM are reported wit h easy to understand text messages.

DEMON

C O M P U S E N S E
S o f t w a r e  f o r  D r a g o n  3 2

PO BOX 169, PALMERS GREEN, LONDON N13 5XA
Telephone: 01-882 0681 (24  Hr) and 01-882 6936
Offices a t 286D Green Lanes (9.45-6.00 Mon-Fri)

Machine Code MONITOR c a r t r i d g e  £18.95
DEMON gives you access to the inside of your computer. II leatures
a real t ime display of  memory  locations in both hexadecimal and
alphanumeric codes, a  full screen editor for memory and register
contents and mult iple breakpoints. There are twelve commands
designed t o  ass is t  i n  debugging a n d  running mac hine c ode
programs (Or BASIC programs with PEEK and POKE).
DEMON, unlike inferior products, has its own documented input and
output routines which means that it does not interfere with BASIC.
DEMON can be called from a BASIC program and will return control
to the BASIC program A  user manual and a 6809 Reference Cardare included.

DASM/DEMON

DECODE

cart ridge £30.45
Combines DEMON and DASM in one cartridge. The ideal combina-
tion for developing machine code programs on the DRAGON.

BASIC Converter c a r t r i d g e  E11195
DECODE converts  BASI C programs  between TA NDY  COLOR
format and DRAGON 3 2  format.  Simply  CLOAD t he "f oreign
.
'
program f rom t ape,  E X E C t he  cart ridge and  t h e  program i s
converted. The same cartridge will work on a DRAGON 32 and a
TANDY COLOR (Extended BASIC).

GAMES ON CASSETTE
CC POKER E 7 . 9 5
Join Rocky, Harry and Sam for a captivating game of 5-card Draw.
Excellent graphics and sound effects. May turn you into a card sharp
overnight. Fiv e levels of  difficulty.

SPACE RACE £ 7 . 9 5
A fast action arcade game with 16 levels of  difficulty. Chase and
destroy the marauding aliens. Use joysticks or keys. Includes a HighScore league table.

C-TREK E 7 . 9 5
An enjoyable and easy-to-play space adventure game with compre-hensive instructions,

PIRATES AHOY E 7 . 9 5
A humorous nautical adventure game Solv e the riddles and direct
the pirate to the treasures.

DESERT GOLF E 7 . 9 5
Play a round on the Nevada course. High-resolut ion display andgood sound effects.

PLEASE ADD 50p POSTAGE ON ORDERS FOR
SINGLE CASSETTES

BOOKS NOW IN STOCK
35 Programs for the Dragon 32. E 4 . 9 5
The Working Dragon 32  £ 5 . 9 5
Programming the 6809 (Zaks)   . . .  £12.50
Enter the Dragon. £ 5 . 9 5
Load And Go With Your Dragon.   £ 5 . 5 0
The MC6809 Cookbook (Warren)  E 6 . 2 5
Postage on books
.  a d d  
5 0 p  
p e r  
b o o
k  
—  
m a x
i m u
m  
c h
a r
g e  
£ 1
.
0 0

We support our software!
Send SAE for details of  our current upgrade details for cartridge

software. This  service is  available direct f rom Compusense.

SEND LARGE SAE FOR OUR LATEST CATALOGUE
BY MAIL ORDER – OR ASK YOUR LOCAL DEALER

•
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Picking
a printer
Looking for a printer for your Dragon - -  Stephen
Adams gives you a helping hand by examining

six of the best.
THE DRAGON HAS a  socket on its left- C R  co d e  p roduces a  L F  co d e  (L INE  q u a r t e rs  of the maximum Dragon screen of
hand side fo r a *Centronics' printer. Th is F E E D )  action a s  we ll when i t  LLISTs a  3 2  characters. This should make no differ-
review looks at six printers which can be l i s t i n g  to  the printer. Dragon users must e n c e  on listings because the characters
used: t h e  O l iv e t t i  JP 1 0 1  , S e ik o s h a  fi r s t  fi nd  o u t  in  t h e  manua l wh e re  th e  o v e r r u n  o n  t o  th e  next  line . n e w lines
GP100A. NEC 8023. Amber 2400 and two s e le c t io n  switches are so that this can be a p p e a r in g  where they should.
models f ro m Ep so n  —  t h e  FX 8 0  a n d  d o n e .  These  selection switches contain T h e  print is ve ry clear, being blue ink
RX80. t h e  way the printer is set up when switch- f r o m  a cartridge ribbon which is very easy

The fast thing to understand about the i n g  on and a lso select the character set t o  insert — no inky fingers' The paper is
'Centronics' interface is that all the data is (E n g l ish .  American. etc), CR action, etc. o n l y  21/4 inches wide and is very cheap as
presented in 'byte' form, eight bits at a time O n  the Seikosha model they can also start i t  is also used by cash tills. A large reel sits
over e ight wires. Th e re  a re  a lso  so me  u p  on sell-test which prints out the entire i n  a recess under the printer's cover.
control s ig n a ls  a n d  p ro te ct ive  e a rt h  c h a ra c t e r  set continuously. T h e  prin ter speed i s  no t  g reat a t  1 8
screens to be connected up between the T h e  differences between t h e  va rious ch a ra c t e rs  a second, but it is ample if you
printer and  th e  Dragon. O n  th e  prin ter c h a ra c t e r  sets is minimal and only requires d o n ' t  want anything fancy. No fancy scripts
there is a standard 36-pin Amphenol sock- t h e  changing of a  few characters. A ll the a n d  the lower case  letters d o  not have
et. bu t  o n  th e  Dragon the re  i s  on ly a  c h a ra c t e rs  are from 32 to 127 in the ASCII p r o p e r  descenders, ie  the bottom half of
20-way socket. s o  a  specia lly made  up  c h a ra c t e r  se t  and prin ter manufacturers t h e  p and y does not drop below the line of
cable must be bought to connect the two. h a v e  sometimes used the other 128 char- c h a ra c t e rs  as in this text.

It also means that some of the facilities a c t e r s  for other purposes. On the NEC. for D o u b l e  wid th ,  doub le  he ight a n d  a n
of the printer are not available as they are in sta n ce _  there is a set of graphics. Greek i n d e n t  o f one space are  the only special
unconnected. Th e se  d o  n o t  a f fect  t h e  le t t e rs ,  etc: on the JP101, though. these f e a t u re s .  Do u b le  wid t h  characters,  o f
operation of the printer, but are warnings c o d e s  are unused which seems a pity. c o u r s e ,  mean half the number of charac-
-  such as paper empty, errors, and an G r a p h i c s  a r e  a va ila b le  o n  a l l  t h e  t e r s  per line can be printed, a maximum of
input to restart the printer after an error. m a c h i n e s  reviewed and  apart  f ro m th e  1 2 .  A s  I  sa id  a t  the beginning th is is  a
The restart can be done by just turning off S e ik o s h a  all eight bits specify eight dots on c h e a p  printer, but you also get a great deal
the mains switch on the printer, so it is not t h e  printer (either vertically or horizontally), o f  restrictions.
required by the average user. T h e  Seikosha only prints on a  5  x  7  pin Seikosha G 1

3
1 0 0 A

All o l the printers use the ASCII code f o r m a t  and so can only print seven dots in
and therefore have special uses for all the a  column as against the normal eight, The S e i k o s h a ' s  GP100A is a  one-of-a-kind
codes under decimal number 32. These e i g h t h  b i t  i s  a lwa ys a  ' 1 '  t o  ind ica te  p r i n t e r  as it  only uses a  one pin head to
can be used to implement such things as g ra p h ic s  data. The way of implmenting the a c h i e v e  its 5  x  7  matrix character, thus
graphics, specia l features o f  the  prin ter g ra p h i c s  feature varies f rom machine to  s a v i n g  money. It also slows up the printer
and formatting letters. m a c h i n e :  it is easiest on the Seikosha and t o  only 30 characters a second. The paper

A great dea l o f  th e  features o n  a n y  m o s t  difficult on the Olivetti. u s e d  is normally tractor fed, driven along
printer are implemented by control codes T h e  printing typeface is obviously very b y  sprockets on either side o f  the paper
using the escape code. Th is is CH R5(27) imp o rt a n t  to the final result and the greater e n g a g in g  in holes perforated in either side.
on any printer and can be followed by any t h e  number of pins used to make up one T h e r e  is an option to use sheet fed paper
number o f codes depending o n  the  ap- c h a ra c t e r  the  better the result should be. r o l l s ,  but having tried th is option I  would
plication. It is not a printable character and A m b e r  2 4 0 0  n o t  recommend it  as it  tends to  pull the
so must be put out as a separate character p a p e r  from side to side.
to the printer. Any other control codes, as A  special cable is needed to connect up T h e  set-up switches fo r the character
they are called. must also use this method t h e  Amber 2400. which has a 25-way 'D' s e t .  CR. etc are inside the machine, so a
as t h e y  m a y  co n fu se  t h e  Dra g o n  i t  s o c k e t  instead of an Amphenol. The Am- sc re wd r ive r  must be used to unscrew five
PRINTed to the screen. b e r  is  one o f  the  cheapest p la in  paper s c r e w s  t o  se t  i t  u p .  I t  i s  a  p a y th a t

PRINTing to  the printer rather than to  p r i n t e rs  around. It is also quite small (6 x  6 ma n u fa ctu re rs  cannot mount these switch-
the s c r e e n  i s  b y  t h e  c o m m a n d  x  3 inches) and its neat black box has only e s  on the outside of the machine.
PRINT# –2, fo llowed b y  t h e  CHRS  o r  o n e  control on it. Th is is for paper feeding P u t t i n g  in  the  paper is  fu lly explained
strings you want to print. Page 132 of the w h e n  n o t  prin t ing —  pressing i t  wh ile  w i t h  p ictures —  it  slips underneath the
Dragon user manual has a  brief descrip- p r in t in g  jams up the printer, so  you have p l a t e n  (the piece the typeface hits) quite
tion. Any number from 0 to 255 can be put b e e n  warned! The paper feed also initiates e a s i l y .  The paper can be wiggled around
out to the printer by using CHRS(X); and a  self•test if the printer is switched on with t o  get it lined up properly over the sprock-
So all of the printer controls are available, p a p e r  feed pressed. A  power on LED is  e t s .  Then the covers (which are just like
The most important o f  these is  the  CR a l s o  fated, w i n g s  when opened) can be pushed down
code (carriage return) which is set by most T h e  main problem with the Amber is as o v e r  the paper holding i t  securely. Th e
printer manufacturers not to print on a new g re a t e s t  asset, namely its size. The max- p a p e r  can be advanced forward by turning
line, but to just return the print head to the i m u m  number of characters per line is only a  knob on the top. The ribbon is a 10-inch
start position. 2 4  (18 in graphics mode) and this means l o n g  band  with  t wo  capsu les o n  each

The Dragon, however, requires that the t h a t  i t  canno t  p rin t  mo re  t h a n  th re e - e n d ,  one  ho ld ing  an  in k pad  wh ich  Pt.

Amber 2400 pro/  is clear and paper is cheap, plus no inky fingers
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P.O. Box 4, Ashbourne, Derbyshire, DE6 lAsaTel :(0335)44626

NUMBER ONE FOR THE DRAGON
DRAGON

OWNERS CLUB
The Dungeon is also the home of the largest
Dragon Owners  Club in t he UK  (or,  s ince
members are scattered through Europe t o
Africa and the Middle East, should we say -
t h eworld!)
The club magazine, Dragon's Teeth, is  pub-
lished monthly and includes news. reviews,
advice and information exchange for dedicated
Dragon-bashers. F ree  members ' adverts ,
monthly offers (some members have already
saved the cost of their subscription). competi-
tions and, f or extrovert Dragonards, badges
and bomber jackets.

Annual Membership: E6.00
(E8.00 overseas)

Six-month Trial Sub E3.25
(E4.25 overseas)

LATEST DRAGONWARE
ARCALL GAMES,  •Mined Out  L
-
- i i . . c K s 4 r v a )  
E 5 . 9 5 .  
D r a 9 o n h a
w k  
k P e n t a
g o r d  
E 6 . 9
5 .

'Vultures (Dragon Galexians. Mornsom E6.95,  'Dro ids (g rea t  n e w action game,
Mornson) £6 95. 'Drone' (Teen-type game. Cable Software) E8.75. 'Spider' 'Premier'
t4;95. 'Bopswizzle (beat  the Gloops, Smoochers and Yerkles!) ES 95. •Scanner (a n
entireiy new styte of arcade game by Bamby) E8.45. 'Sniper; So b  R ie s'  E6.50

Watch out for the best  arcade game yet — Programmers' Gu ild 's fantastic N in ja
Warrior' (17 screens!). In stock sho rt ly.
ADVENTURES: Aie r t  Ciddets
y ( t h e  1
1 r s t  I w o  
p a r t s  
o f  
a  
g i a n t  
6 0 K -
p l u s  
s a g
a  
l  
E
9  
9 5
.

Into the Labyrinth E7,95 ; 'Danger Island' E6,95. 'Chateau E7  95. 'Jungle Search
E6.95 ;Vo lcan ic Dungeon' E5.00.
Best-seitiat st ill Win terso f t 's mammoth 'Ring o f  Darkness' E10.00.
JUNIOR PROGRAM S 'Ba b y 1 3
,
a g o n  ( T e d d y  
B e a , s  
P i c m c  
a n d  
K o k . . .
,  
I t ‘
e  
C l o w
n )

£5.95, 'St  George and the Dragon* E6 95. •Pirate ' Ea 50. Infant Pack (pre•schooi letters
arid numbers) E3 95. Action Pack (mazes and simple arcade' E3 95.
UTILITIES' Editor Assembler Monilor cartridges and manuals Compusense E30 45.
MACE E29.95, R5232 Interface Unit E49.50 Hondo, Sound Urn E3 7  50. Salamander
Graphics System E9.95.

BOOKS 'Dragon  Extravaganza Ea  95; 'Making the  Most 01 Your Dragon 'h ig h ly
reconmendedl E5.95. plus 50o postage. -
T h e  P o w e r  o f  
t h e  
D r a g o n '  
E S . 9 5 ,  
p l u s  
5 0 p

POStage. 'Learning to use the Dragon 32' E4.95: •Dynamic Games for the Dragon 32
£4 95: 'Know Your Dragon (a  friendly introduction to a friendly computer) E5 95

Top q u a l i t y  d o u b l e  po t en t iomet e r
loyst icks f or  t he Dragon owner  who

1 1 1 1 1  d e m a n d s  a r c a d e  a c t i o n  U l t r a -

‘  s e n s i t i v e ,  but  tough and reliable,  Dra-
gon Sticks will keep on zapping when
others fall!  E19,95 per  pair  inc lus ive

VAT and postage.
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Setkosha GP100A -  uses a one pin head to achieve its 5 x 7 matrix

inks the ribbon a s it  goes round in  a
continuous circle. The two containers have
to clip on to two holes at either end of the
machine and then you have the fiddly job
ol slipping the ribbon over the print head
between it and the paper. The paper width
can be between 10 inches (hence GP100)
and 3 inches. making it ideal for most jobs
from continuous labels to word processing.
The p a p e r co me s i n  b o xe s o f  2 ,0 0 0
sheets: some retailers are, however, g iv-
ing a wa y 5 0 0  shee ts f re e  wi t h  e ve ry
printer. Each sheet is  11 inches b y 8 /2
inches, excluding the holes on either side.

The print was very faint on the printer I
received due to the ink having dried out in
transit f r e s h e r  ink capsules can make
the print a lot clearer The  characters have
no true descenders, but The graphics are
easy to use as only one character (a back
space, c o d e  0 8 )  i s  re q u ire d  b e f o re
graphics da ta  i s  sent.  Mixe d  da ta  a n d
graphics can be used on the same line. No
special typefaces or controls are available
on this printer, but the foreign characters
are available above decimal 128  in  the
character se t .  T h i s  i s  a  fa irly  cheap.
full-sized, plain paper printer which is easy
to use — a good first printer.

Olivetti JP101
The Olivetti JP101 spark ink jet printer is

another unique printer as it  uses no  ink
ribbon at all, but a glass tube filled with a
graphite rod. This ejects a graphite dot on
to the paper via a high voltage spark. This
means there is no chance of smudging the
paper, no messy ribbon to fit and a faster
print ra te  (5 0  l in e s a  minute).  I t  a lso
means, unfortunately, a  poor print quality

the resulting print looking as if  it  was
done with  a  HB  pencil. A  test  p rin t  i s
supplied with every machine, using the self
test mode of holding down the LF and FF
(form feed) switches a t  p o we r o n  T h e
paper is easy to slip on to the tractor which
can only move  from 8  to  10  inches. An
alternative friction feed is built in and works
smoothly to  cope with  smalle r widths o f
paper.

One annoying th ing is  a  cove r a la rm
which goes off in an ear piercing yell every
time you want to  see  what is  going o n
underneath the opaque cover that covers
the print head and rollers. In  the end a
piece o f  pape r ja mme d  i n  t h e  switch
prevented this safety device stopping the
printer,

Characters have true descenders and
special features can g ive you up  to  147
characters a t  18.33 a n  inch. Th e  o ther
features include  horizontal a n d  vert ica l
tabs. three-way underlining, double height
and width. Th e  graphics se t up  is  quite
complicated, but it can be doubled in size
by a zoom feature which prints every dot
vertically and horizontally twice. A  circuit
diagram and layout is also included (which
is unusual) as we ll as plenty o f  pictures
showing how to set up the printer.

There is a built-in 1K of memory which
allows faster printing as the Dragon does
not have to stop for the slow speed of the
printer. Also it prints in forward and reverse
directions with a  Z80A CPU fo r skipping
over spaces to cut down the time it takes to
print characters.

There a re  four indicators, power, local
(printer disconnected f rom the control o f
the Dragon). error and ink (which gives a
warning that the ink capsule is nearly used
up). Th e  three switches apart  f rom the
orit if f one on the side are local, LF and FF.
The last two only work when the printer is
in the local mode (LF advances the paper
by one line and IF  by a whole page of 11
or 12 inches).

Again the set up  switches are located
inside the printer.

10 P10DE4,1!SCREEN1,14
)
C
L S 5
,
C O
L O
R 0 ,
5

20 FORI=1T01000
30 X=X- 14_4( SIN ( R) Y=Y
- 4
1. *C0
S(R)
40 IFX<-1280RX>128THEN90
50 IF Y< -960RX >95THEN90
60 L I N E - ( X 4 - 1 2 8 , Y 4
-
9 6 ) , P 5 E70 R 1 = R 1 4 - 6 0
,
R = R 1 / 5 7 . 2 9 5
7

8
,
L
=
L
+
0
.
5

80 NEXTI
90 REM PRINTER ROUTINE
100 O PEN " 0" ,4 - 2 , " 0 /P"
110 F0RY=0T0191
120 PRINTt-2,CHRS(17) ;
190 FORX=0 TO 1 7
140 A=043=128
150 FORZ=1 TO 8
160 IFPPO INT(X*8+56+2,Y)
=0THENA=A1-8
170 8 =6 / 2
180 NEXT Z
190 PRINT#-2,CHRS(A) ;
200 N E X T X
,
N E X T Y
210 END

The Amber gives 24 characters a tine

Olivetti JP tO1 -  uses a glass tube fi lled with a graphite rod

The JP101 has the facilities, but not the
print quality to  give the Dragon a  decent
printer, even with  the contrast control on
full. When the technique has improved to
give a  'b lacker' p rin t  i t  ma y  b e  wo rth
considering.

NEC PC8023
The first thing you notice about the NEC

PC8023BE is that it is heavy (8.5Kg) and
built t o  ta ke  a  lo t  o f  punishment. Th e
mechanism is designed on a  strong metal
chassis and has an enormous print head
compared to the other models tested Th e
PC has friction teed and tractor feed to
take paper up to  10 inches in  width, the
minimum size being 3 inches. The paper is
fed in through the top cover at the back of
the p rin te r a n d  st ra igh t  o n  t o  t racto r
sprockets (if used). It is then led under the
platen and is held in place by a very lightly
sprung bar.

The in k  cartridge i s  a lso  la rg e  a n d
unique to this printer 4 7 2  inches square
it travels on the back of the print head. The
ribbon is also twice as wide as normal as it
uses the top and bottom as two separate
ribbons. It is very noisy even with the clear
plastic cover over the printer platen. The
switches to control the character set. CR
and other functions a re  included under-
neath where the printer runs, covered by a
clear p la st ic  s t rip .  Th e re  a re  sixteen
switches in  all, each one explained in  a
table showing the on and off results.

This speedy machine has a buffer RAM
memory. No size was given, but it carried
on printing for a good 14 seconds after the
Dragon h a d  fi n ished LLISTing. I t  a lso
prints both ways and uses logic seeking to
find the next character to print. The print
speed is 100 characters a second.

On the front o f  the machine are  three
LEDs: S E L  (o n  line
,  l o c a l ) ,  
p a p e r  
e m p t
y

and power. The three switches on the top
are SEE_ L F and FF. An  on off switch is
located at the side The  only problem I had
was getting off the main cover to look at
the ink cartridge ribbon as it was very stiff.
The paper cover on the other hand comes
off very easily. The character set includes
Greek and most European languages as
one would expect, bu t it  a lso includes a
graphics set. This consists of blocks, lines
and curves based on what looks like the
Pet character set.

This p rin te r ,has wide  varie ty o f  prin t
modes w i t h  p ro p o rt io n a l sp a c in g  110
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Visa card number or a sample copy of grrv or t Nese
magazines.

hopping
If you own a Dragon 32, there's now no need to search through endless magazines, or contact
numerous different suppliers of software, hardware and peripherals for your Drage(' Just a
phone ca! away or a FREEPOST letter no stamp required) away-is "THE  DRAG O N
SUPERMARKET" an ELKAN ELECTRONICS miclusive service fo
, D r a g o n  3 2  a n dTandy color computer users.
Ask or our free mail order catalogue listing all lwell, nearly an of the very many products we
distribute- games, cooks, soft wre. accessones, etc - and we add to the list every single day.

ELKAN ELECTRONICS,
FREEPOST. 11 BLII aJev, Road. Prestwick klennester for 2 5 6LZ
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DERBY

SOFTWARE
Microdeal, Salamander, Cosma, Peaksoft. Dragon
Data. Compusense, Ro mik,  e t c .  S e e  t h e  n e w

Telewnter Word Processor from Microdeat
ACCESSORIES

Joysticks, P rin te rs,  Du s t  Co ve rs,  L ig h t  Pe n s,
Graphics Planners and coming soon— Disk Drives

BOOKS
From the beginner to the machine code program-

mer we have books to suit everyone
Come to the computer experts at:

FIRST BYTE COMPUTERS

FIRST BYTE COMPUTERS
10 MAIN CENTRE
LONDON ROAD

DERBY
Tel: DERBY 365280

Next to House of Holland

PRINT O
U T AMBER 2400

lATRIX PRINTER
LOW RUNNING COST US ING

PLAIN PAPER
USED WITH MANY COMPUTERS
INCLUDING 138C,UKIOI,ATOM
DPAGON.NEWBPAIN,ATARI,

78
+VAT a, E2 . 9 5  P&P

Or f o r  d e t a i l s  s end  o
I o r le  SHE t o

LETHARYNUMBERINGSYSTEMSLTD.
Central Way

Walworth Industrial Estate
Andover

Hampshire S P I O  SAL



NEC PC8023 t h e  mechanism is destgned on a strong metal chassis E p s o n  RX80 - six different modes and most can be mixed together

Maximum
Characters characters Proportional Minimum Telephone
a second Tractor Friction Dot matrix Descenders a line spacing line space Price contact

Amber 2400 18 No Yes 5 ,< 7 No 24 No ' 20 £88 (0264) 65951
Selkosha GP100A 30 Yes Option 5 x 7 No 80 No E215 (0934) 415398
Olivetti JP101 77 Yes Yes 7 x 7 No 147 No 1,

et
£350 01-785 6666

NEC 6023 100 Yes Yes 7 x 9 Yes 136 Yes 1
,
(
1
.
4
4

E395 01-388 6100
Epson RX80 100 No No 9 x 9 Yes 137 No 1

/
2
1
8
,

£298 01-902 8892
Epson FX80 160 Yes Yes 11 x  9 Yes 137 Yes 1

/
2
1
8

E438 01-902 8892

Al It prints up to 136 characters and down
to 4 8  characters. Each  E S C (code 2 7 )
code has a  four to 10 line description of
what the command does and in the back is
a six-page Basic program to demonstrate
all th e  possib le  modes. Th e se  include
setting line spacing down to 1
1 4 4 t h  o f  a ninch, horizonta l a n d  vert ica l tabs,  sta rt
position and graphics.

The character se t has proper descen-
ders and is very clear when printed on its 7
x 9  matrix (8 x  8  for graphics). The only
problem migh t  a rise  when programming
some commands as the numbers for such
things a s  t a b  se t t ings a n d  leng th  o f
graphics bytes are given as decimal. So a
setting between 0 and 999 would require
three bytes t o  b e  sen t ,  o n e  f o r  e a ch
number from 0 to 9.

The manual is clear, but brief on most
subjects, th e  on ly p ictures being a t  the
beginning. I t  wa s obviously designed to
work with NEC PC8000 series of compu-
ters and although noisy should last a long
time a n d  g ive  good  service . T h e  o n ly
problem could be spares as everything on
the printer is fairly unique and it could be
superseded before it reached the end of its
working life.

Epson RX80
The RX80 is the latest in a series of dot

matrix p rin te rs f ro m Epson. I t  a n d  i t s
brother the FX80 have now taken over the
lead set by the MX89 and MX100. These
cream boxes contain a very sophisticated
printer for the price, with one of the best
print qualities I  have  eve r seen o n  a n y
printer. The RX80 comes with only tractor
feed from 3 to 10 inches with no option for
friction-fed sheet paper or rolls.

Again the printer setting up switches are
buried inside the machine and page iii of
the manual warns " the case should only
be opened b y  a  service person". Then
after showing h o w t o  remove  sh ipp ing
screws, insert the ribbon cartridge (which

Printers reviewed: from 288 to C438

is as long as the machine is wide) and load
the paper, i t  goes on to  explain how to
remove the top part of the case! This is not
as easy as it  looks and may have some
people wondering if  they are going to  rip
the case apart before getting the top off.

The settings a llow you to  change the
character set, prevent the  end o f  paper
detector stopping the printer (to squeeze
every inch out of the paper). CR and, if you
want, HX 2 0  graphics characters in  th e
codes 128 to  159. A lso  i t  se ts the print
mode to condensed (132 characters a line)
or p ica (80  characters a  line). The  print
mode can  a lso  be  selected b y software
through t h e  ESCAPE co d e  sequences
listed in the manual.

There are six different print modes and
most o f  them can  b e  mixed together to
give multiple effects. For instance you can
have enlarged, pica sized, italic or double
struck characters. All characters have true
descenders a n d  wh e n  double  st rike  i s
used the space between the dots printed
by the print head is filled in by going over
them again. Th is makes the print look like
a fa irly decent typewriter. T h e  escape
control codes a ll have  a  page o r mo re
explanation on them, with print examples
and a  program in  Microsoft Basic to  t ry
them out. The characters can be printed in
super o r subscript (as in chemical formu-
lae wh e re  t in y  le t te rs a re  mixe d  wi t h
normal ones), and the line spacing can be
set to n '216th5 of an inch.

Vertical and horizontal tabs as well as
form leng th  ca n  b e  specified. p lu s  the
margins o n  e a ch  s id e .  Th e re  a re  4 6
different escape commands including six
different bit graphics modes. These allow
you t o  d ra w p ictures b y  specifying th e
individual d o t s  o n  t h e  prin ter. A  good
example o f  a  computer 'photograph' i s
also shown in the manual to illustrate the
point. The graphics require a lot of escape
codes to use them, but you can mix text
and g raph ics o n  t h e  s a me  lin e .  T h e

graphics mu st  be  done without the  CR
doing a LF, so ifs back inside the machine
to change the switch setting.

The print quality is excellent, even in the
graphics mode  wh ich  usua lly shows u p
errors in  the print head movement. Th e
print head can be replaced quite easily by
unplugging it  from the PCB socket under
the platen and pulling the head from the
travelling holder. Th is and general clean-
ing are all the maintenance required.

If you don't want friction fed paper and
have the money, this is the printer to buy.

Epson FX80
The FX80 is  more  expensive than the

RX80, but has all the same features, plus a
lot o f  extras. The re  is  a  u se r definable
character set of 255 characters, and 2K of
RAM buffer (which allows the computer to
be released from printing quicker) if you do
not u se  t h e  u se r definable characters.
Proportional spacing is possible so you get
what looks like joined up writing. A higher
density graphics print mode, reverse line
feeding, friction feed and tractor feed are
standard, but the tractors are restricted to
91/2 to 10 inch wide paper unless you buy
an optional extra. Unfortunately, the paper
holders fo r friction feed a re  also optional
extra.

At least the switches are under a cover
which is easy to remove and change

The RX and the FX80 both have a self
test facility and a lso  can dump a ll bytes
received a s hex on to the paper for fault
finding. The printer has to be switched off
before you can get back to text, however.

A smooth worker, the FX80 costs more,
but some daisy wheels would have trouble
reaching its quality.

Note that the prices quoted in the table
are recommended re ta il excluding VAT.
Street prices will be lower. Thanks to the
manufacturers f o r supplying t h e  printers,
and to  DRG Business Machines fo r the
Seikosha model. •
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Dragon's
giant

strides
Tony Clarke talks to Graham Cunningham about
Dragon Data's future as the company prepares to

attack new markets at home and abroad.
WHEN YOU step  into a  taxi
outside P o rt  Ta lb o t  ra i lwa y
station, the driver says: Y o u
must want Dragon Data." A lot
of peop le  wa n t  t h e  We lsh
company al the moment, both
at home and in the US, as it
e x p a n d s  t h e  r a n g e  o f
machines it offers.

By this time next year Dra-
gon Data plans to be market-
ing four microcomputers, mov-
ing up gradually to attack the
business ma rke t .  T h e  fi rs t
step i s  th e  sma llest  one: a
CPU swap for the Dragon 32
giving users 64K of RAM. But
after that the steps get bigger
and bigger: the Dragon 64 will
be f o l l o w e d  b y  a  E 4 0 0
machine and a  E2.000 busi-
ness model next year.

The gu id ing  fo rce  beh ind
these mo v e s  i s  ma n a g in g
director Tony Clarke — stand-
ing about 6 foot 4  inches ta ll
he expects to be able to take
them all in his stride.

A computer
enthusiast

as well as a
businessman

One o f  t h e  o the r s:riking
things abou t Dragon  Da ta 's
managing director is that he is
an enthusiast a s  we l l  a s  a
su cce ssfu l b u s in e s s ma n
While promoting the merits of
the company's disk drive sys-
tem h e  exto ls i n  de ta il t h e
Western Digital controller chip
it uses. Similarly conversation
about t h e  £ 4 0 0  ma c h in e
moves into discussion o f  the
NEC 7220 GDC.

And  t h i s  e n t h u s i a s m
spreads further than semicon-
ductors. Ta lking  o f  the  busi-
ness market. Tony describes
network confi gura t ions a n d
procedures t o  p ro v id e  t h e
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automated office of the future:
This includes Mumps, a  little
known o p e ra t i n g  s y s t e m
which began life, as its name
suggests, w i t h  me d ica l a p -
plications but has moved into
the business market on such
machines a s  Dig ita l Eq u ip -
ment minis.

Also covered are the virtues
of easy to use systems such
as Apple 's L isa  and  Xerox's
Star incorporating mouse de-
vices. These are desktop con-
trollers which can be used to
move i t e ms d isp layed o n  a
screen. Microsoft, whose Ex-
tended Co lour Basic is  used
on the Dragon 32, has recent-
ly introduced a mouse for use
on its Multi-Tool word proces-
sing system.

And in the office outside his
own sits a range of machines
which he  will take apart and
examine. E lse wh e re  i n  t h e
company various mode ls —
including micro s,  min is  a n d
computer-aided d e sig n  s y s -
tems — are being put through
their paces i n  p ract ica l a p -
plications,

As far as the business goes.
Tony has a personal stake in
the success o f  Dragon Data.
The company began life as a
subsidiary o f  Me t toy i n  t h e
spring of 1982. In November a
consortium, includ ing  To n y.
was formed to  purchase the
firm wh ich  moved  t o  a  new
factory in  south Wales. Since
then Dra g o n  Da ta  h a s  b e -
come t h e  la rg e st  p riva te ly
owned co mp a n y i n  Wa le s,
and is set to grow even faster
as the new products are laun-
ched a n d  n e w marke ts a re
attacked.

The summer launches—the
CPU swap and the disk drive
system —  immediately move
the Dragon 32 into new mar-
kets a s  t h e y  in troduce t h e
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0S9 Unix-like operating sys-
tem f ro m American software
house Microware_

This is  a  multi-user, mu lt i-
tasking system for small busi-
ness users which has a  very
high reputation in the US — so
high t h a t  s o me  o b se rve rs
have suggested. tongue-in -
cheek. that it is "too good
- f o rhome computers such as the
Dragon. This hasn't prevented
other m i c r o  manufacturers,
such a s  Tandy a n d  various
Japanese fi rms,  choosing it .
Another B r i t i s h  co mp a n y ,
Posit ron ,  u s e s  i t  o n  i t s
El .000 + 9000 system.

As a  newer operating sys-
tem i t  h a s le ss applications
software available fo r it  than

more e sta b lish e d  s y s t e ms
such a s  CP  M. b u t  a  lo t  o f
la n g u a g e s  a r e  a l r e a d y
around, including Basic, Pas-
cal a n d  Cobol. C  compile rs
are a lso available which pro-
vide a high degree of software
portability across different lan-
guages.

Microware says that " OS 9
combines th e  sa me  friend ly
system interfaces found in Bell
Laboratories' Un ix  operat ing
system with an efficient, mod-
ular design that is  eminently
practical for use with an adv-
anced 8-bit processor." And it
adds: " In  the future, there will
be upward -compa t ib le  v e r -
sions fo r the Motorola 68000
processor."

and 'lead
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, and head ing  west
Micro wa re  s o f t w a r e

already being used by a wide
range of customers. including
Eastman K o d a k ,  G e n e ra l
Electric. t h e  Nationa l A e ro -
nautics and  Space Admin is-
tration (Nasal and the United
States Navy. Th is is the kind
of company Dragon Da ta  i s
joining.

But not too many Dragon 32
users are expected to  be in -
terested in the disk drive sys-
tem which costs under E300 at
entry leve l a n d  about E500
with two  drives. To n y  co rn -
mented: -
' W e  
t h i n
k  
a b
o u
t  
1
0

per cent of Dragon 32 owners
will take the double drive op-
tion —  mo re  o n  th e  Con t i-
nent."

is

Port Talbot's traditional employer, the steel moll, is struggling while Dragon Data thrives.
Demand abroad for the Dra-

gon is strong and Tony says:
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gest se lling  h o me  computer
on t h e  Continent,"  B u t  h e
added: " I t  is a  different mar-
ket, with  more  home owners
using the  machine a t  work."
He puts th is down to  labour
costs being higher, so  micros
are used a t  wo rk to  provide
information at little extra cost.

Consolidating
the new

operating
system's launch

The introduction of 0S9 will
be co n so l id a t e d  w i t h  t h e
launch o f  the  Dragon 6 4  in
September Tony is  su re  that
"there is a demand for a small
business computer that is re-
latively cheap" and that the 64
will me e t  t h is  demand. H e
expects p a cka g e s includ ing
the mic ro ,  a  mo n i t o r a n d
drives to sell for about El .100.

The 64 will g ive 51 columns
by 25 lines on the screen and
will have an RS232 interface.
The mach ine  wi l l  invo lve  a
retailing change  f o r  Dragon
Data — some 64s will be sold
through high street chains like
Boots, but more are expected
to be sold by dealers as off-
the-shelf systems.

An RS232 interface is also a
feature o f  the American Dra -
gons wh ich  will b e  launched
this su mme r,  cost ing  abou t
$399, in partnership with Tano
Corporation o f  Ne w Orleans.
Tony admits: " We ' re  not ex-
pecting to  sell millions in  the
US because there are a lot of
machines at that price in  the
'market.
- But interest is already high.
He took the Dragon 32 to an
American computer show last

I•,41,41;3v1,11,16.:Au
t -

April and about 4.000 dealers
made enquiries. Only 400-500
dealers will be involved initial-
ly, but this will go up to 1.500
as production r ise s  f ro m a
starting fi g u re  o f  2 , 0 0 0  a
week.

The marketing stra tegy in
the US aims to profit from the
pricing w a r s  b e in g  f o u g h t
there by the main manufactur-
ers, To n y commented: -
W ethink dealers will be keen be-
cause th e y a re  losing  t h e ir
profit margins." He added that
he expects to  lure Commod-
ore, A t a r i  a n d  T e x a s  I n -
struments dealers.

Tano Co rpo ra t ion ,  wh ic h
has 100.000 square  fee t  o f
manufacturing sp a ce .  w a s
chosen ahead  o f  fi ve  o the r
companies. I ts background is
in ma r in e  au tomat ion  s y s -
tems, including a lot of experi
-ence using the 6809 chip on
which the Dragon 32 is based.
And T a n o  a l r e a d y  s e l l s
another mic ro  —  a n  Ap p le
look-alike designed in Holland
and manufactured in Korea.

Among all this activity. Dra-
gon 3 2  users a re  no t  being
forgotten. W h i l e  p la n s  t o
launch a  p rin te r h a ve  been
shelved, a  cassette recorder
guaranteed to  wo rk with  the
Dragon is  due out th is sum-
mer.

Tony explained that "a prin-
ter was not very like ly a t the
moment" because good ones
were available and the falling
value of sterling was creating
fi nancia l p t o b l e m s  w h e n
buying from abroad

Dra g o n  D a t a ' s  o t h e r
machines will a lso be sold in
the U S .  T h e  £ 4 0 0  mic ro ,
so far without a name, will be a
twin-6809 system stepping up
the company's attack on  the
educational a n d  b u s in e ss
markets. In  addition to  0 S9 ,

the intention is that it will run
Flex, a  lo n g e r estab lished
operating syste m wh ich  h a s
more app lica t ions so f twa re
available for it.

At 1400 the machine is also
aimed at the home user, offer-
ing improved Basic and high
quality graph ics. A n d  i t  wi l l
break away from the Dragon
32 mould, looking different to
previous machines.

While T o n y  a g re e s  t h a t
there is  an  overlap between
the mach ines d iscussed s o
far, he  argues that each has
excellent facilities in  terms of
value for money.

Aiming to achieve
a high level
of software
portability

The appearance  o f  n e x t
year's mic ro  w i l l  a g a in  b e
different. Re ta iling  a t  u n d e r
E2,000, th is will offer " a  uni-
que b u s structure"  g iving  a
high level of software portabil-
ity. Tony added that it will run
"68000-based  a n d  8 0 8 6 -
based so f twa re  e ith e r in d i-
vidually or both together".

This avoids the problem suf-
fered b y  e a rly  16 -b it  u se rs
who found themselves short of
easily available software. A lot
of th e  development wo rk  i s
a lready fi n is h e d  f o r  t h i s
machine, which Tony expects
to sell more of in  the US than
in the UK.

Dragon Da ta  is  expanding
its present factory to cope with
these p lans a n d  negotiating
with the  Welsh  Development
Authority f o r  a n o th e r s it e .
While Pori Talbot's traditional
employer, t h e  ste e l mi l l ,  i s
struggling, the microcomputer
manufacturer down the road is
thriving.
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4ITIVIRE
PROGRAMS FOR THE

DRAGON 32
MONSTER MINE b W  L  MacGowan
Escare from the mine wrist as much money as you can but don I get closed in or caught by the
Prowling monsters A n  addictive MaCN ot Code game * i tr i  superti praphicS and save MoldyPrice £7.95
GOLF by Pete Allen
Over 201( PI Basic oiyt no you NW 18-hoie golf course %vitt handicaps cNorce or Clubs Goifmg
weakness rruSt be speolied Full COSOLsr graph.cs and sound including score Card Price ETAS.
SPACE MISSION by IN E McGowan
Launch Iron urlar base flight your viay throw
,
' t h e  a s t e r v i  
b e l l  t o  
d o  
b a t t l e  
w i t h  
t h e

Peet Multi-,eve, space combat game sets new standards in graphic excellence and attention rit.detail Pnce ( T n
.CHARACTER GENERATOR by John Lye
A program for the programmer. allowing creation and saving ot character sets•shape tables as0
subsequent ,
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GAMES PACK I
SPACE WARS by John Line A game tot two scout Mug pilots SHEEPDOG by Erik Pattison Per.
tne wayward sheep. it you can' TORPEDO by Erik Patrson Sink nye enemy fleet SNAKE by ChrHui? Eat the food but net yourself Price E7.05
GAMES PACK II
LANDING by Peter Chase A loa n ilignt simulator HANGMAN by pens Hunt The OW lavourite
w.th lots o f  words SPEEDBOAT by Peter CNase H it  I nc markers b u t  not the pan.,
BATTLESHIPS by C Castle A classic game w
,
0  a  d i t t e r e n o e  
P r i c e  
E 7 . 9 5 .

GAMES PACK
REvoiso Pit  your rmits against the Dragon with this easy to learn yet extremely dereartd,kg
game Five pull Leyeis irom novice to grand master PONTOON An exceilent amptementation at d
I'M :Mlle card game in toll M a u '  with ;0- d
,
id D r 3 g o n  • s  
a  r e i n  
B a n k e r  
P r i c e  
r i m .

AND MANY, MANY MORE
Please ywre Cl, O u r  t o  de la  's A  ! aya able by mail order from

GEM SOFTWARE
usint D. THE UAL TINGS
• 
S A W R R I O G
E W O R T H ,  
H E R
T S

Telephone. (0279) 723507
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Access riltle 's A..eiccrrie

(CC

Are your finances driving you mad?
Do you find that working 1.
,
LI ' , O W
finances makes your head buzz?
Do you see red?
Don't worry, now you can have
Hilton's Personal Banking
System on your side, giving you
a clear head start and
(hopefully) pulling you back
into ihe black!
Maintain permanent records
and fully detailed statements fir
your finances including;
*  All cheque book transactions
and bank receipts
*  All  standing order payments
Automatically Processed
(monthly. quarterly, s ix -mm
-
1 0 th,
or annually and for sr
,
I n i l  r n  
E w e

of payments)
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In addition the ability to
search, locate, delete or
correct previous entries. List
by category facility is included.
Additional Bank Reconciliation
module available to
automatically match your Bank
Statement to your Personal
Banking System account.
Fri instructions included and
guaranteed after sales
maintenance provided,
* PBS ZX/11 E13.95 (16K)
* Z X  SPECTRUM E9.95 (48K)
* DRAG O N f9. 95I 32K)
Bank recontriliesion I I .,  use wills solievel f S.

PHs ,t1 s our  Jiw o r ttp u l e s - s h i n •
•I )ieltER in. N I SI  I  sop, ,h'pn w

a k i t  Ihr•  PUS I C )11-'14:1•
I R A N S i .A
,
• 1 1  
1
0
2  
-

HILTON
COMPUTER
S E R V I C E S  Y O U R  PBS IS NEVER OUT OF DATE •

Hi l ton Computer  Services Ltd
(Dept XX) 14 Avalon Road,
Orpington, Kent BR69AX

GRAVESEND
HOME COMPUTERS

The one stop Dragon Shop for Dragons, printers, soft-
ware, courses, books and backup, also available by mailorder.

BABY DRAGON 1
Two programs. NUMBER MAN with variable level arithme-
tic. Stimulating colourful presentation. TEDDY BEARS, F,
counting and mental arithmetic game for the under 9s
Rescue the Honey Pots but keep the score. Full exploita-
tion of Dragon Hi-Res graphics and speed. Educational
programs need not be boring. £6.95
COLOR COMPUTER NEWS
The 6809 Journal from the USA. Packed with hints, tips
and programs for Tandy Color and Dragon users. Single
copies E2•45, Subs. 6  months — £14.00, 12 months —CH 00

GAMES TAPE 1 FROM ACTIVE SOFTWARE
8 lull games. amazing 200K for £6.25.

WE DON'T SELL ASPIRIN BUT WE CAN
CURE YOUR COMPUTER HEADACHES!

Pay us a visit.
If you need help -  then just ask. courses available and
basic programmin advice, holiday courses for children.
Ask about our new DRAGON LADIES mornings.

A l /
a tGRAVESEND HOME COMPUTERS

39 The Terrace, Gravesend DAl 2 2BA
Telephone 0474 50677

Let's face i t —  the sound from your Dragon 32
wouldn't win any prizes at an Eisteddfod. What youneed is a:-

Dragon

I SOUND EXTENSION MODULE I
•  Fully-cased module plugs into cartridge port
•  Provides 3 channels of sound: 3-note chords and

harmonies over 5 octaves

•  Uses new BASIC command, No need to 'Peek'
or •Poke
.

•  Many built-in sound effects (e.g. bomb, laser)

•  Music and graphics can occur together without
loss of speed

•  Based on popular. well-proven sound generator
•  Two Input output ports included

•  User manual provided, with examples
AtTIL Cheque P 0  t o

J.C.B. (MICROSYSTEMS)
29 SOUTHBOURNE ROAD
BOURNEMOUTH BH6 SAE
Tel: (0202) 423973

ONLY

E34.95
inclusive

Write or phone for further details
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Blitz a landing
space at speed

Clear the skyscrapers until you have space to land, using Dragon Blitz from Damian Clancy.
THIS IS  A  machine code game  fo r the
Dragon 32. You are in an aircraft flying low
over New York with a limited supply of fuel.
The aim is to bomb away the skyscrapers
until there is a big enough space to land.

You have 50 bombs which you can drop
using the  enter key. You  a lso  have  1 5
lasers blasts to  use. Th e  laser clears a
space — it is fired with the clear key.

You can  move  up using the up  arrow

1 D A TA  8 6 , 3 2 , 8 7 , 3 5 , 5 2 , 8 7 , 3 5 , 5 6
2 DATA 8 6 , 0 F 0 3 1 7 , 3 5 , 5 7 , 8 6 , 3 F , 8 7
3 D A TA  F F , 2 3 , 1 0
1
8 E ,
0 0 , 0 0 , 1 0 , B F

4 D A TA  3 5 , 5 3 , 1 0 , 8 E , 0 7 , 0 1 3 , 1 0 , 1 3 F
5 D A TA  3 5 , 5 8 , 8 E , 1 1 , F F , 8 6 , A A , A 7
6 D A TA  8 2 , 8 C , 0 5 , F F , 2 6 , F 9 , 1 0 , B E
7 D A TA  0 1 , 1 2 , 1 F , 2 0
1
8 6 , 8 C 0 F , 0 3
8 D A TA  8 6 , 2 0 , 1 3 7 , 0 4 , 1 0 , 8 E , 1 1 , D F
9 D A TA  1 F , 1 2 , 8 6 , 0 4 , 1 0 , E 6 , C 6 , 8 6
10 D A TA  6 9 , C 4 , 3 F , 5 C , A 7 , 2 0 , 3 1 , A 8
11 D A TA  E 0 , 5 A , 2 6 , F 8 , 8 6 , 5 5 , A 7 , 2 0
12 D A TA  3 0 , 0 1 , 7 A , 0 4 , 1 0 , 2 6 , E 1 , 8 E
13 D A TA  0 7 , 0 4 , A 6 , 0 0 , 8 1 , A A , 1 0 , 2 6
14 D A TA  0 2 , 2 8 , 4 6 , 8 8 , 2 0 , 8 1 , A A , 1 0
15 D A TA  2 6 , 0 2 , 1 F , A 6 , 8 8 , 4 0 , 8 1 , 0 6
16 D A TA  A C , 1 0 , 2 6 , 0 2 , 1 5 , 8 C , 1 1 , 9 F
17 D A TA  1 0 , 2 E , 0 2 , E 2 , 3 4 , 7 4 , 0 F , 8 7
18 D A TA  8 6 , F F , 8 E , 0 1 , 5 1 , A 7 , 8 0 , 8 C
19 D A TA  0 1 , 5 A , 2 6 , F 9 , 1 3 D , B B , E 5 , 3 5
20 DATA 7 4 , 8 1 , 5 E 0 0 , 2 7 , 0 0 , 7 1 , 8 1
21 D A TA  0 A 0 0 , 2 7 , 0 0 , 9 6 , F D , 0 4 , 1 5
22 DATA 1 F , 1 0 , C 4 , 2 0 , C 1 , 0 0 , 1 0 , 2 7
23 DATA 0 0 , 8 9 , 8 6 , 0 4 , 1 5 , 8 1 , 0 D 0 0
24 D A TA  2 7 , 0 0 , 9 8 , 8 1
9
0 0 0 0 , 2 7 , 0 1
25 D A TA  5 6 , 1 0
1
1 3 E ,
3 5 , 5 3 , 1 0 , 8
C , 0 0

26 D A TA  0 0 , 1 0 , 2 6 , 0 0 , 8 4 , 8 6 , 5 A , A 7
27 D A TA  0 0 , 8 6 , 6 A , A 7 , 1 F , 8 6 , A A , A 7
28 D A TA  1 E , 8 6 , 5 6 , A 7 , 8 8 , 2 0 , 8 6 , 5 9
29 DATA A 7 , 8 8 , 1 F , 8 6 , A A , A 7 , 8 8 , 1 E
30 DATA 8 6 , 5 5 , A 7 , 8 8 , 4 0 , 8 6 , 5 5 , A 7
31 D A TA  8 8 , 3 F , 1 3 6 , A A , A 7 , 8 1 1 3 , 3 E
1
, 3 0

key, but each time you do this you use up
one of your 50 fuel units. When you have
cleared a large enough space to land, you
can descend using the down arrow key.

The published listing must be typed in
When i t  is  run  i t  automatically puts the
actual mach ine  co d e  in to  me mo ry a n d
deletes itself. You must then type in:
POKE 27,84H40
This allows the machine code to be saved

using the CSAVE command a s if  it  was
Basic.

This i s  m o r e  re l ia b le  t h a n  u s in g
CSAVEM and allows the machine code to
be saved together with  the  short  Basic
controller program. It is advisable to save
the original Basic program with the data
because if any of the numbers are wrong
the program will crash the computer when
run.

32 D A TA  0 1 , 1 0 , 1 3 E , 3 5 , 5 8 , 3 1 , 3 F 0 0
33 D A TA  8 C , 0 0 , 0 0 , 2 6 , F 8 , 1 0 , 8 E , 0 7
34 D A TA  0 8 , 1 0 , 8 F , 3 5 , 5 8 , 1 6 , F F , 5 2
35 D A TA  8 C
1
0 7 , 6 0 , 1
0 , 2 5 , F F
, A A , B 6

36 D A TA  3 5 , 5 2 , 8 1 , 0 0 , 1 0 , 2 7 , F F , A 1
37 D A TA  7 A , 3 5 , 5 2 , 8 6 , A A , A 7 , 1 F , A 7
38 D A TA  1 E , 4 7 , 8 8 , 1 F 0 4 7 , 8 8 , 1 E , A 7
39 D A TA  8 8 , 3 F , A 7 , 8 8
1
3 E , 3 0 , 8 8 , 8 0
40 D A TA  1 6 , F F , 8 6 , 8 6 , A A , A 7 , 1 F , A 7
41 D A TA  1 E , A 7 , 8 8 , 1 F , A 7 , 8 8 , 1 E , A 7
42 D A TA  8 8 , 3 F , A 7 , 8 8 , 3 E , 3 0 , 8 8 , 6 0
43 D A TA  1 6 , F F , 6 E , 1 0 , S E , 3 5 , 5 3 , 1 0
44 D A TA  8 C , 0 0 , 0 0 , 1 0 , 2 6 , F F , 6 2 , 1 3 6
45 D A TA  3 5 , 5 6 , 8 1 , 0 0 , 1 0 , 2 7 , F F , 5 9
46 D A TA  7 4 , 3 5 , 5 6 0 F , 1 2 , 1 0 , 8 F , 3 5
47 D A TA  5 3 , 8 6 , 0 F , B 7 , 3 5 , 5 5 , 1 0 , 8 E
48 D A TA  0 6 , A 4 , 1 0 , E I F , 3 5 , 5 8 , 1 6 , F F
49 D A TA  4 0 , 1 0 , B E , 3 5 , 5 3 , 8 6 , A A , 1 0
50 D A TA  8 C , 1 1 , D F , 1 0 , 2 E , 0 0 , 2 A , A 7
51 D A TA  2 0 , A 7 , A 8 , 2 0 , 3 1 , A 8 , 4 0 , A 6
52 D A TA  A 8 , 2 0 , 8 1 , A A , 2 6 , 3 0 , 8 6 , 8 8
53  DATA A 7 , 2 0 , 8 6 , A 2 , A 7 , A 8 , 2 0 , A 7
54 D A TA  A 8 , 4 0
1
1 0 , 1 3 F ,
3 5 , 5 3 , 1 0 , 8
E

55 D A TA  0 6 , A 4 , 1 0 , B F , 3 5 , 5 8 , 1 6 , F F
56 D A TA  1 4 , 8 6 , A A , A 7 , 2 0 , A 7 , A 8 , 2 0
57 D A TA  A 7
1
A 8 . 4 0 , 1
0 , 8 E ,
0 0 , 0 0 , 1
0

58 D A TA  B F , 3 5 , 5 3 , 1 6 , F E , E F , C 6 , 0 A
59 D A TA  3 4 , 0 4 , 8 6 , 4 0 , 8 7 , F F , 2 4 , C 6
60  DATA 6 4 , 5 A , C 1 , 0 0 , 2 6 , F 8 , 4 F , 1 3 7
61 D A TA  F F , 2 4 , C 6 , 6 4 , 5 A , C 1 , 0 0 , 2 6
Continued on page 27
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MONSTER SOFTWARE CLUB
SOFTWARE LIBRARY FOR THE

DRAGON 32
OVER 70 TOP-QUALITY CASSETTES FOR HIRE. ALL TAPES USED

WITH THE MANUFACTURERS PERMISSION
(WE PAY ROYALTIES)

ANNUAL MEMBERSHIP FEE E8.00
Tape hire E1.50 per fortnight plus 40p p & p
(this includes a pre-paid return envelope)

SPECIAL TRIAL OFFER
3 months membership for just £3.00

PLEASE NOTE: Two tapes may be hired at the same time
Further tapes by return post

SAE for dera.'s

MONSTER SOFTWARE CLUB
32 LENNOX DRIVE. LAJPSET PARK

WAKEFIELD,  WEST YORKS

Dragon C he ss £1495
DrAgorm Forth C I8•95
D r a gon  3 0  ( 15 A  X i ;  -  -  - C 6.95

DRAGON USERS
YOU NEED OUR MENU-DRIVEN

PROFESSIONAL FILE HANDLER
PRO-FILE© only E9.95

Create, edit, delete, update, etc. your own personal fi les if  you
need to keep records then Pro-file wi l l  do it for you. If you don't
understand files then Pro- t i le  will teach you. Not  just a cassette
but a complete learning package for the amateur who wants to be
professional.

EDUCATIONAL SOFTWARE only E4.95 each
Spelling (Improver 9 99 y rs I l a  bles (Practice 7.11 yrs1
Arithmetic (Practice 7.11 yrs) K n o w l e d g e  lOolz 919 yes)
Reasoning (11+ revision) M a t h s  ICSE revision)
Physics (0 Level revision) B i o l o g y  (0 Level revision I
MICRO-DE-BUG CONSULTANCY 60 Sir Johns Road, SeIly Park
OVERSEAS ORDERS.WEL CrOME B i r m i n g h a m  B2 9  7 ER

DRAGON SOFTWAREau machine code
BOMA
ADDICTIVE Arcade stye game ,
n  l u l l  C o l o u rClimb the ladders and dig holes to trap the
-
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Speeds and Choice of 1 to 9 Meanies to stall
NO JOYSTICKS NEEDED
SLPPLIED ON CASSETTE E 7 . 9 5
002
THREE East-moving Arcade style games in
km colour. with Hi-Res graphics and sound
•Very addictive a n y  single one of these is
worth a hver, so E6 95 lOr all 3 is a bargain'
(Front PCW revew) SNAKES. LANDER &
INVADERS INo leystiCAS)
30N ONE CASSETTE C 6 . 9 5

EDITORASSEMBLER ,  MONITOR
Two Pass G ebal type Supports Standard
Motorola mnemous and Addressing modes
POwertul Debug Monitor' Recommended tor
The serious user
SUPPLIED ON CASSETTE WITH USER th •
FORMATION 1 2 1 1 _ 7 5
DISASSEMBLER
Vintten i o  position Independent Machine
Code. will run anywhere in  RAM Th e  ideal
tootle have around
SOLD ON CASSETTE E l l  8$
SPECIAL OFFER
Buy Editor Assembler
together and save £5
Cest of both as one purchase  E 3 5 . 0 9

Cheques POs payable h l
J. MORRISON (MICROS) LTD
(Dept DUI)
2 Glensdale Street Leeds LS9 9..1.1
Tel, (0532) 480987
ALL ORDERS DESPATCHED BY
RETURN FIRST CLASS POST
Catiees and Trade enquenes W8kOrne

and Disessembler

DRUIDS — NEW (OPTIONAL JOVSTICK)
Stop l i e  Drolds  r emov ing e a d  shields  !L•
release the bombs which w ill destroy the
wend Ve ry la st  game Excellent H.•Fles
colour grapipcs and sound
SUPPLIED ON CASSETTE E 5 . 9 5
CHESS
Hi-Res display 01 board and hems 13 select-
able levels o f  skill. CURSOR control move
selection (No numbers letters to enter) Sup.
ports CASTLING AND EN PASSANT
SUPPLIED ON CASSETTE E 7 . 9 5

VULTURES — NEW (uses ono joystleig
FAST MOMS GALAXIAN TYPE GAME in ruil
Peanut' with Hi-Re s graphics e rg  sound A
hock o l vultures guard their eggs. As they
sweep towards you try ID kill them r bul watch
Out Just  when you thrrik you have killed them
all t ile  eggs h a l&
SUPPLIED ON CASSETTE E6

J. MORRISON (MICROS)

95

26 Dragon User July 1963

M & J SOFTWARE
DRAGON COMPANION BOOK  E 4 . 9 5
bludy the workings ot BASIC with the disassemble,
Discover seven extra graphics modes
Take complete control of video memory mapping
Increase the processor speed I not a hardware mod)
Append programs from tape
Incorporate useful routines from BASIC in your machine programsArid norninur •ds  to  B A S IC

DRAGON IMPLEMENTATION OF FORTH  0 0 . 0 0
Tr is is a cassette based inip.ementation arxl is %icy clOCumented

FORTH LISTINGS  E 7 . 0 0
6502 8080 Z80. 6809. seen 1602 . 8086 8088 613000 POP i l  in  stock

INSTALLATION MANUAL  £ 5 . 0 0
Necessary for implementing FOR r H and its editor

Air prices inclusive of postage and paciirng
Cheques  and  P Os  m ade pay able p leas e to

M & J SOFTWARE
34 Grays CloSe. Scho lar Green. Stoke-on-Trent ST7 3LU

Tel; (0782) 517876
Dealer enquiries welcome

DRAG O N CHE S S

*  Six leve ls or p lay,
*  A l l  legal chess moves

including en•passant,
castelling and pawn to
queen promotion.

* L ist  o f  previous moves
which can  be d isp layed m printed.

*  Loading and saving a t  games
Posit ions I rom tape

*  High  resolut ion graphics which can
be fl ipped round to  make b lack or
while p lay f rom either end.

*  S i m u l ta n e o u s  te x t  a n d  gr aph ic s
*  Sides can b e  exchanged a t  any

stage.
*  Be st  move h in t
*  Se t  up  from any posit ion .
*  Opening move lib ra ry.
*  Moves m a y be taken b a ck and

play resumed a t  any po in t .
*  Change leve l o r p lay a t  any po in t

in t h e  gen r e .

*  W i l l  ad) uc hc ate  g a m e  b e tw e e n
humans.

*  Ve ry h igh standard o f  p lay.

DRAGON,32 B B C  MODELB I R S 8 0  CIC 32K
747 FLIGHT SIMULATOR

Superbly ,
e a
,
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r u m e
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view i n  lif e like  S,Mulation wh ich  includes
emergencies such  a s engine t ires and syS•
terns failures Th is program uses high resolu-
ton graphics to the fu ll to produce the most
reahslic eight-dee* d isp lay ye t  Seen o n
home computer The re  are 21 re a l dials and
25 o ther  indic ator s  ( s ee diagr am  I. Y our  c on-
trols Operate throt t le  a ile ro n s e leva to rs,  • •• •  •  .e •-•

,
./  -

naps. sla ts. spo ile rs. landing gear. reverse •  .
- 7thrust. brakes. etc. You see we runway in true ,  ' x  ,  J  • •  -
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D.A.C.C. Ltd. (Dept. D.U.)
23 Waverley Road, Hindley,  Greater Manchester WN2 36N.

DRAGON 32
SOFTWARE

OASI S S O FTWARE
Lowe r North Stre e t,  Che dda r,  Some rse t.

ACCESS ORDERS
TAKEN NY PHONE
24 HOURS a Ooler 0 9 3 4  5 1 5 2 6 0

- - -
r a  
•  
1
1
1
-
1
1
1
-
' 1
1
7 :
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•  eas r e  S ta te m e n ts  c a n  b e  i n c l u d e d  i n
Fo r th  p r og r am s  t o  a l l o w  fu l l  a c c e s s  to
the co lou r graphics, sound, st ring  and
floating po in t  commands,

*  Fu l l  e d i to r

*  Fo rth  code is at  le a st  10  t imes taster
than Ba sic and uses le ss memory.

*  Programs writ t e n  in  Fig  Forth m a y be
marketed b y the  author.

*  6 0  page easy t o  read manual
st Complete w it h  f ree  demonstrat ion

pr og iaM

DRAG O N 3 D Oil I t l a

*  Exce lle n t  game o t  log ic
*  6 4  p o s s i b l e  w i n n i n g  l i n e s
*  4  plane board d isp lay
*  Se lectab le  start  opt ion.
*  Alm o st  impossib le  t o  beat .

PROFESSI ONAL PACIC AGING AN D  LI FETI M E GU AR AN TEE

D EALER  ENQUI R I ES WELC OM E
All p r Ic e
, 
i n c l
u d e  
V
A
T  
+
P
A
P
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62 DATA F 8 , 3 5 , 0 4 , 5 A , C 1 , 0 0
t
2 6 , E 0

114 DATA A 7 , A 0 , 8 6 , 4 C , A 7
7
A 0 , 8 6 , 4 1

63 DATA C E , 0 1
9
F 4 , F F
,
3 5 , 5 8
, 7 A ,
3 5

115 DATA A 7 , A 0 , 8 6 , 4 E , A 7 , A 0 , 8 6 , 4 4
64 DATA 5 5 , 8 6 , 3 5 , 5 5 , 8 1 , 0 0 , 1 0 , 2 6 116 DATA A 7 , A 0

9
8 6 , 4 5 , A 7
, A 0 , 8 6 , 4
4

65 DATA F F , 9 C , 8 6 , A A , A 7 , 2 0 , A 7 , A 8 117 DATA A 7 , A 0 , 8 6 , 6 1 , A 7 , 2 0 , 3 1 , A 8
66 DATA 2 0 , A 7 , A 8 , 4 0 , 1 0 , 8 E , 0 0

9
0 0

118 DATA 3 6 , 8 6 , 4 6 , A 7 , A 0 , 8 6 , 5 5 , A 7
67 DATA 1 0 , B F , 3 5 , 5 3 , 1 6 , F E , B 6 , 8 6 119 DATA A 0 , 8 6 , 4 5 , A 7 , A 0 , 8 6 , 4 C , A 7
68 DATA 3 5 , 5 7

9
8 1
9
0 0 , 1 0
,
2 7 , F
E , A 1

120 DATA A 0 , 8 6 , 6 0 , A 7 , A 0 , 8 6 , 4 C , A 7
69 DATA 7 A , 3 5 , 5 7 , 8 6 , 0 0 , A 7 , 0 1 , A 7 121 DATA A 0 , 8 6 , 4 5 , A 7 , A 0 , 8 6 , 4 6 , A 7
70 DATA 0 2 , A 7

9
0 3 , A 7
,
0 4 , A 7
,
0 5 , 1 0

122 DATA A 0 , 8 6 , 5 4 , A 7 , A 0 , 8 6 , 7 D , A 7
71 DATA 8 E , 0 0 , F A , C 6 , 1 4 , F 7 , 3 F , B C 123 DATA A 0 , 3 1 , A 8 , 1 6 , 8 6 , 4 2 , A 7 , A 0
72 DATA 7 C , 3 7

9
8 C , F 6
, 3 7
9
8 C ,
5 A , C
1

124 DATA 8 6
9
4 F ,
4 7 , A 0
,
8 6 , 4 D
,
4 7 , A 0

73 DATA 0 0 , 2 6 , F 1 3 , 8 6 , 4 0 , 1 3 7 , F F , 2 4 125 DATA 8 6 , 4 2 , A 7 , A 0 , 8 6 , 5 3 , A 7 , A 0
74 DATA F 6

9
3 7
,
8
C ,
5
A ,
C
1
9
0 0
,
2 6
, F
8

126 DATA 8 6 , 6 0 , A 7 , A 0 , A 7 , A 0 , A 7 0 q 0
75 DATA 8 6 , 0 0 , 1 3 7 , F F , 2 4 , 3 1 , 3 F , 1 0 127 DATA A 7 , A 0 , 8 6 , 7 1 ) , A 7 , 2 0 , 1 0 , 8 E
76 DATA 8 C , 0 0 , 0 0 , 2 6 , D B

9
8 6 , A A , A 7

128 DATA 0 5 , 1 4 , 8 6 , 0 8 , 8 7 , 3 7 , 4 D , F 6
77 DATA 0 1 , A 7 , 0 2

9
A 7
9
0 3 , A 7 , 0 4
, A 7

129 DATA 3 5 , 5 2 , 4 F , 7 F , 3 7 , 4 E , 7 8 , 3 7
78 DATA 0 5 , 4 7 , 8 8 , 2 1 , A 7 , 8 8 , 2 2 , A 7 130 DATA 4 E , 5 8 , 4 9 , 8 1

9
0 A , 2 5
9
0 5 , 8 0

79 DATA 8 8 , 2 3 , A 7 , 8 8 , 2 4 , A 7 , 8 8 , 2 5 131 DATA 0 A , 7 C , 3 7 , 4 E , 7 A , 3 7 , 4 D , 2 6
80 DATA A 7 , 8 8 , 4 1 , A 7 , 8 8 , 4 2 , A 7 , 8 8 132 DATA E D , 8 E 1 , 7 0 , A 7 , 2 0 , 8 6 , 3 7 , 4 E
81 DATA 4 3 , A 7 , 8 8 , 4 4 , A 7 , 8 8 , 4 5 , 1 6 133 DATA 8 B , 7 0 , A 7 , 3 F , 8 6 , 0 8 , B 7 , 3 7
82 DATA F E , 3 7 , 2 1 )

9
0 0 , 0 0 , 0 0 ,
3 1 , 0 E

134 DATA 4 D , F 6 , 3 5 , 5 6 , 4 F , 7 F , 3 7 , 4 E
83 DATA 0 7 , 0 8 , 1 0 , 8 E , 1 2 , 0 0 , A 6 , A 2 135 DATA 7 8 , 3 7 , 4 E

9
5 8 , 4 9 , 8 1 , 0 A
, 2 5

84 DATA 8 1 , 6 9 , 1 0 , 2 7 , 0 0 , B E , 8 1 , 5 5 136 DATA 0 5 , 8 0 , 0 A , 7 C , 3 7 , 4 E , 7 A
9
3 7

85 DATA 1 0 , 2 7 , 0 0 , B D , 8 6 , 5 5 , A 7 , 2 0 137 DATA 4 D , 2 6 , E D , 8 8 , 7 0 , A 7 , A 8 , 2 0
86 DATA 1 0 , 8 C , 0 6 , 0 0 , 2 6 , E 8

9
3 0
9
8 8

138 DATA 1 3 6 , 3 7 , 4 E , 8 1 3 , 7 0 , A 7 , A 8 , 1 F
87 DATA D F , 1 3 6 , F F , A 7 , 0 0 , A 7 , 8 8 , 1 F 137 DATA 1 0 , 8 E , 9 8 , 5 8 , E C , 2 0 , 8 4 , 0 0
Be DATA A 7 , 8 8 , 2 0 , A 7 , 8 8 , 2 1 , 4 7 , 8 8 140 DATA C 4 , 1 F , 1 F , 0 1 , 8 6 , 4 0 , 8 7 , F F
89 DATA 3 D , A 7 , 8 8 , 3 E , A 7 , 8 8 , 3 F , A 7 141 DATA 2 4 , E 6 , 2 0 , 5 A , C 1 , 0 0 , 2 6 , F B
90 DATA 8 8 , 4 0 , A 7 , 8 8 , 4 1 , A 7 , 8 8 , 4 2 142 DATA 8 6 , 0 0 , 1 3 7 , F F , 2 4 , E 6 , 2 0 , 5 A
91 DATA A 7 , 8 8 , 4 3 , 4 7 , 8 8 , 5 F , A 7 , 8 8 143 DATA C 1 , 0 0 , 2 6 , F 8 , 3 0 , 1 F , 8 C , 0 0
92 DATA 6 0 , A 7 , 8 8 , 6 1 , A 7 , 8 9 , 0 0

9
8 0

144 DATA 0 0 , 2 6 , E 1 , 3 1 , 2 1 , 1 0 , 8 C , 9 8
93 DATA C 6 , 3 C , 1 0 , 8 E , 0 0 , 0 1 , 1 0 , E I F 145 DATA B C , 2 D , D 1 , 2 0 , 0 2 , 1 2 , 1 2 , 1 0
94 DATA 7 7 , 8 C

1
1 F ,
9 8 , 8 4
,
0 7 , 8 1
, 0 0

146 DATA 8 E , 0 5 , C 8 , 8 6 , 4 1 , A 7 , A 0 , 8 6
95 DATA 2 6 , 0 3 , 7 C , 3 7 , 8 C , 1 0 , B E , 3 7 147 DATA 4 E , 4 7 , A 0 , 8 6 , 4 F , A 7 , A 0 , 8 6
96 DATA 8 C , 3 1

1
3 F 0 0 ,
8 C ,
0 0 , 0 0
, 2 6

148 DATA 5 4 , A 7 , A 0 , 8 6
9
4 8 , A 7 , A 0 , 8 6

97 DATA F 8 , 8 6 , 4 0 , 8 7 , F F , 2 4 , 1 0 , B E 149 DATA 4 5 , A 7 , A 0 , 8 6 , 5 2 , A 7 , A 0 , 8 6
98 DATA 3 7 , 8 C , 3 1 , 3 F , 1 0 , 8 C , 0 0 , 0 0 150 DATA 6 0 , A 7 , A 0 , 8 6 , 4 7 , A 7 , A 0 , 8 6
99 DATA 2 6 , F 8 , 4 F , 6 7 , F F , 2 4 , 5 A , C 1 151 DATA 4 1 , A 7 , A 0 , 8 6 , 4 D , A 7 , A 0 , 8 6
100 DATA 0 0 , 2 6 , C F

9
8 6
9
E F ,
1 0 , 8 E , 0 6

152 DATA 4 5 , A 7 , A 0 , 8 6 , 6 0 , 0 7 , 0 A , 8 6
101 DATA 0 0 , A 7 , A 2 , 1 0 , 8 C , 0 4 , 0 0 , 2 6 153 DATA 7 F , A 7 , A 0 , 3 9
102 DATA F 8 , 1 0 , 8 E , 0 4 , C 9 , 8 6 , 1 9 , A 7 500 A=&1132C8
103 DATA A 0 , 8 6 , 0 F , A 7 , A 0 , 6 6 , 1 5 , A 7 5 1 0 READ A S:POK E A,VALCD&H"4-AS)
104 DATA A 0 , 8 6 , 8 0 , A 7 , A 0 , 8 6 , 0 3 , A 7 :AA-1-1
105 DATA A 0 , 8 6

9
1 2 , A 7
, A 0 , 8
6 , 0 1 ,
A 7

520 I F  A<8(H378C TH EN  5 1 0
106 DATA A 0 , 8 6 , 1 3 , A 7 , A 0 , 8 6 , 0 8 , A 7 530 D EL-5 3 0
107 DATA A 0 , 8 6 , 0 5

1
A 7 , A 0 , 8
6 , 0 4 , A 7

1000 PMODE1,1:PCLS
108 DATA 2 0 , 1 6 , 0 1 , 2 8 , 8 6 , 1 4 , 1 6 0 : F 1010 SCREEN 1 , 0
109 DATA 4 5 , 8 6 , 0 0 , 1 6 , F F , 4 0 , 3 4 , 1 2 1020 EXEC 1 3 0 0 0
110 DATA 8 E , 0 4 , 0 0 , 8 6 , 6 0 , A 7 , 8 0 , 8 C 1030 SCREEN 0
111 DATA 0 6 , 0 0 , 2 6 , F 9 , 3 5 , 1 2 , 1 0 , 8 E 1040 A S = IN K E Y S : IF  A S=" " TH EN  1 0 4 0
112 DATA 0 4 , C 9 , 8 6 , 5 9 , A 7 , A 0 , 8 6 , 4 F 1050 I F  A S=" Y" TH EN  1 0 0 0
113 DATA A 7 , A 0 , 8 6 , 5 5 , A 7 , A 0 , 8 6 , 6 0 1060 END
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CHAMPIONS!

E6.95
by return of 1st class

post from

PEAKSOFT
7 HAWTHORN CRESCENT

BURTON-ON-TRENT
(0283) 44904
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7
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The smash hit
FOOTBALL GAME

for the

DRAGON 32
available on cassette for

COULD YOU BE THE
NEXT BRIAN CLOUGH?

Take y o u r  t e a m f ro m th e  4 th
Division t o  the  European Cup !
Features 4  d iv is io n s,  p r o m o -
tion, re lega t ion ,  t ra n sfe rs,  i n -
juries, suspensions, we e kly re-
sults and league tables, reserve
team, c ro w d  t ro u b le ,  a n d  a l l
the fun , d ra ma  and  f rust ra t ion

of manag ing  a league club.

If you don't give two hoots for football, you'll be hooked. If
you're a  fan. you'll be playing all night! One of the most
entertaining games currently available — it's the one that
we play!
DEATH'S HEAD HOLE E5.45 T h e  television crews are
assembled at the entrance and your mother has sold her
story to The Sun. The eyes of the nation are on you' Face
the terrors of a Mendips pothole as you lead a mission of
mercy to rescue a party of frightened cavers. The realism
is astounding! -
B r e a k s  
n e w  
g r o u
n d  
i n  
h o
m e  
c o
m p
u t e
r

simulations" D r a g o n ' s  Tee th .  " V e ry  rea list ic a n d
enjoyable c h a l l e n g i n g  and fun r e c o m m e n d e d  to all
role players •• — Popular Computing Weekly.
LIONHEAFIT E5.45 —  Unique. two-part romp. Arcade-
style action as you assemble your army. pursued by the
ruthless P rin ce  John ,  switches t o  co lourfu l g raph ics
adventure as you land in  the Ho ly Land to mount your
Crusade against the Sultan Saladin.
DON'T PANIC! E3.45 —  Two classic adventures at an
incredible price, to launch our new Bargain Bytes series.
Features Towers of Death and The Ice Kingdom. Villains
and hazards galore,
HANG IT! E5.45 — 1,000 (yes, 1,000!) posers on British
place names in  th is family wo rd  game. Se t  your own
problems option.
All prices include post and packing. We  GUARANTEE
same day despatch by first-class post. Clip the coupon, or
simply note your name, address and programs required
on the back of your cheque.

Please send me

Name
Address

28 Dragon User July 1983
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•  IMMEDIATE DELIVER
Y ICOMPUNTA

RACING FORECASTER
A tried and tested program
Simple to use — no records to update.
Tape contains data for flat races at any of 34 principal
courses.
High success rate.
DRAGON 32, SPECTRUM 48K, TA NDY  COCO 32K,

ZX81 16K

Only E4.95 inclusive
RED ROM DATA

72 LAMBERT ROAD, GRIMSBY DN32 ONR

ZX131, SPECTRUM, DRAGON
BBC AND VIC

SOFTWARE LENDING LIBRARY
We have fo r  hire from 50p (including postage)
programs for your computer.
E5 for life membership (less than the cost of a single
game) brings you the  Software Lending Library
membership kit including catalogue, newsletter.
Program of the month: Pimania.
All tapes lent with full manufacturer's permission.
Send a cheque or postal order for E5 to Software
Lending L ibrary, P O  Bo x 3 ,  Castleford. We st
Yorks, stating name, address, and computer type.

l l l l l l l l l l l l l l l l l l l l l l l l l l l l l
l
l  1 1 1
6
1 1 1
1
1 1 1 1 1 1 1 M  
l l l
l
l l  1
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1 1 1 1 1 1
1 1  
l l l l l l l l
l
l l l l l l l l l
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••••••••••••••••••••••••••••••••••••••••••••• ••F O R  A LOT OF FUN •• •• •• O N  YOUR DRAGON •• ••••• J O I N  OUR CLUB • •• •• •
•  Members  program listings, compet it ions. special offers. jokes •
•  a n d  snippets of news and comments. ••  •
•  •
•  W e  have a vast selection of games, utility and business software •
•  .  • , Over 100 titles currently in stock! ••  •
•  ••  T H E  STATACOM TOP 10 ••
 • Donk ey  King (Microdeal) W i z a r d  War (Salamander) • •
• P l a n e t  Invasion (Microdeal) G o l f  (Salamander) •
•  Telewri t er (Microdeal) P i m a n i a  (Automata) ••  •
•  St rategic  Command (Romik) C h e s s  (Dragon Data) •
•  War lo rd  (Lothlorien) B a n k i n g  Bank Rec. (Hilton) ••  •
•  •
•  A l s o :  DEMON. DASM and DECODE from Compusense. •
•  •
•  N E W  TITLES: C o s m i c  Za p .  Galac t ic  Ambus h,  Ta lk ing  •

:
•  
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on the way! ••
•  PRI NTERS: • Oki Microhnes a  speciality. als o Epsons &  •
•  S e i k o s h a s .  ••
•  MONI TORS:  •Portaters Luxor colour monitor TV (14'1•
•  ACCESSORI ES:  Printerimonitor cables, dust covers and "The
•  P l u g " .•
•
•  0  Th000000 0  0 0 0 0 0  0  0 0 0  0 0 0  0  0
•  0  i:.- i:: ::..-, 0  0  0  0  0 0  0  0 0 0  0 00  0 0 0 0•  0  0  C O  0  0 0 0
•  0  C  0 0 0 0 0  0  0 0 0 0 0 0  0  0 0  0
•  r . : . : 0 0 C 0 0  0 0 0  0  0 0 0  0 0 0  0  0
•
•
•  r n
o . w
e n o
c r  
I

n I MTS T A T A C O M LIMITED•
•  2 3 4  HIGH STREET,
•  S U T T O N .  SURREY SM1 I NX
••  Telephone Mail Orders welcome. 0 1 - 6 6 1  2266
•

••
•••••••••••••••••• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •
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Learn how to make the most of the Dragon's graphics
commands by playing Philip BroOks' game of golf.

THIS PROGRAM I S  a  simulation o f  a
round of golf for up to four players. Over
the first nine holes, the last nine or all 18
holes each player takes a turn at controll-
ing an individually coloured figure to drive
a ball f rom the tee to the green and then
into t h e  ho le .  Ha za rd s include  rough,
bunkers, trees and water. Each player's
score is updated and displayed at the end
of his turn.

The program begins by requesting de-
tails of the number of players taking part,
and whether they wish  to  p lay the  fi rst
nine, the second nine o r all 1 8  holes. I t
then calls for the first player. and displays
details of the hole to be played, including
its length. The display then changes to a
high-resolution map of the fairway, bound-
ed by the rough (the red area). Lakes and
streams are  drawn in  blue, bunkers a re
solid ye llow areas, trees are  yellow with
red trunks (I), and the green is a  hollow
yellow circle with somewhere in it  a  flag
The position of the flag changes each time
the game is played. The ball is shown as a
yellow spot, and somewhere near the ball
is a  figure, coloured differently fo r each
player.

The figure ma y be  moved around the
display, passing in front of the hazards, by
means of the joystick control. Incidentally,
despite what it  says in the Dragon hand-
book, my  machine interprets JOYSTK(0)
and JOYSIK(1 ) a s  referring to  the right
joystick. When the figure is near the ball
and is  stationary it  produces a  club and
'addresses' the  ball. Th e  club  wil l flash
alternately blue and yellow, so  that it can
be seen  aga inst a n y  background. T h e
position of the figure can then be adjusted
until the club just covers half of the ball,
and the shaft of the club is at a right angle
to t h e  d irect ion  t h e  b a l l  i s  t o  g o  in .
remembering t h a t  t h e  c lu b  i s  a lwa ys
swung anti-clockwise to strike the ball

The backswing is begun by pressing the
joystick fi rin g  button. T h e  fi g u re  th e n
'winds up' one notch a t  a  t ime until the
button is released, o r until it  reaches the
full swing  o f  twen ty 'notches'. I t  then
swings and strikes the ball. A full strength
swing f rom the  fa irway normally travels
about 200 yards. p lus o r minus anything
up to 40 yards, though just occasionally a

Play golf

.•••

shot falls considerably shorter. It is impor-
tant to  remember that the fa irway maps
are not all drawn to  the same scale, and
the hole length displayed a t  the start o f
each turn g ives an indication o f  how fa r
across the screen a shot is likely to go A
shortened backswing produces a  p rop-
ortionally shorter shot. I f  the  ba ll is  no t
correctly addressed then a  hook o r slice
shot may result, the ball travelling off line
and with reduced carry. I f  the club head
does not contact the ball then an 'a ir shot
results and the ball won't move.

In flight the ball passes over lakes and
bunkers, and  through the  tops o f  trees.
Over yellow background areas it changes
colour so that it  may be seen. If it enters
the rough it  stops immediately, and must
be played directly back on to the fairway. If
it strikes the trunk of a tree in its flight then
it may bounce off in almost any direction,
or continue its flight.

If, at the end of its flight, the ball is over
water it  disappears in  a  circle o f  ripples.
After the figure has shown his displeasure
the ball reappears on the bank on the side
from wh ich  i t  entered, a n d  the  p layer's
score is increased by one penalty stroke. If
the ball lands in the top of the tree it drops
vertically f o r a  short  distance unt il i t  i s
clear. When the ball finally comes to rest if
it is in or close to a yellow area of the map
it changes colour to blue. The figure is then
repositioned to be close to the ball for the
next shot. This procedure is omitted if the
ball is already close. A shot from the rough
is subject to  considerable variation in  its
distance of travel. Shots from a bunker are
also unpredictable to a certain extent, and
may, on occasions, not move at all.

On the green
Eventually, the ball lands on the green.

The d isp lay th e n  changes t o  sh o w a
circular green, the hole, the figure and the
ball. The ball can now be putted into the
hole. It is possible to hole out directly from
off the green, but I  have never yet man-
aged it. There  are  no  random factors in
putting, a ll greens are to the same scale
and all putts are predictable (eat your heart
out. Jack Nicklaus). Slice and hook shots
are still possible, however, and if the ball is
struck too firmly it will overrun the hole. If

Er.

the ball is  played off the putting surface
then the display reverts to the fairway map
and the ball must be chipped back on to
the green.

When the ball is finally holed the player's
score for the hole is displayed, and, if more
than one hole is  completed, h is running
score. The next player is then called, and
the fa irway ma p  reappears. A f te r each
player has completed the hole the entire
procedure is  repeated fo r the next hole,
and so on until the end of the game, when
a full list of total scores is displayed.

A complete  list ing o f  th e  p rogram i s
printed with  th is article. I t  loads in about
12K of memory, and when running leaves
about 1.5K free. B y  deleting RE Ms and
spaces i t  should b e  possib le  t o  create
enough room for additional routines. Some
ideas that come to mind are  a  handicap-
ping system or a dance of joy and a fanfare
for a hole in one!

The rather complex routine by which the
figure is moved over a varying background
without fl icker makes full use of the Dra-
gon's graphics commands. Both the high-
resolution me mo ry  a re a s  ava ilab le  i n
MODE 3  are  employed, with  the picture
stored in  one being displayed wh ile  the
other is modified. For the purposes of the
following. I shall refer to the memory area
called by PMODE 3,1 a s area 1. and that
called by PMODE 3,5 as area 2.

After in it ia lisa t io n  a n d  in t roduct ion
routines, con t ro l passes t o  t h e  'p laye r
count' loop starting at 4000. A message is
written to the text screen, giving details of
the next ho le  and  player. Wh ile  th is is
displayed subroutine 6500 is called. Th is
draws the figure in the player's colours and
stores it  in arrays BD, WL  and SL (body,
walking leg and standing leg). Lines 4110
to 4250 now draw the fairway map in area
1. Line 4260 calls subroutine 100, which
copies area 1 in to  area 2 ,  so  that both
areas contain the fairway map minus the
figure. Control then passes to line 1000.

Line 1000 switches the display to high-
resolution a re a  1 ,  wh ich  con ta ins t h e
fairway map. Before the figure is PUT into
position, line 1020 stores the details of its
background in arrays B
-
1  B 2  
a n d  
B 3 .  
T h e

figure, made up of BD and two copies of
SL, i s  positioned. L ines 1010, 1070 10-
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TIGER
SOFTWARE

DRAGON SOFTWARE

THE TIGER GRAND PRIX
Soon to become ay.] dable more sLbleel areas for use with the Tiger Grand
Prix and a sister program that will allow you to adapt the Tiger Grand Prix
to your own specific requirements so that il can be used for any age andability, even adults

Tiger proudly announce the fi rst of a new exciting range of educational
Software. Designed by experienced leachers and already approved by top
educationalists. the Tiger Grand Prix re-imposes all areas of learning in a
fun and exciting way Fo r  one or two players It is a race to the end. if the
gremlins don't  catch y ou  fi rs t! Fu l l  s ound and  c olour wit h s uperb
entertaining graphics, continuous scoreboard etc. Subject areas cover
Maths, English, General Knowledge and Fun Quizzes for all ages and
abilities to the age of 16 t (later to be expendable). Supplied on cassette
Containing 10 minutes  of quality software (normally you are lucky to get
Iwo minutes of  any  other type of  software!) Joysticks not required

87.95.

MISSILE DEFENDER
Undoubtedly the finest adaptation of Missile Command available for the
Dragon Sav e the world if  you Can! Superb graphics. authentic sound,
continuous score. Hi score and laser energy displays. Detailed scoreboard

after each round. Five difficulty levels from easy to near impossible!
More colourful than Microdeal's  Defense, with c ities Wall to wall, any

missile getting through is certain to zap you'  D r a g o n ' s  Teeth
Joysticks required E 5 , 7 5

Dealer enowries welcome Please add 500 P&P

TIGER SOFTWARE
63 Devonshire Street, Monhwearmouth, Sunderland. Tyne & Wear

Tel: (0783) 484592

WEST DEVON
ELECTRONICS

STATION ROAD, HORRABRIDGE,
YELVERTON, DEVON (0822) 853434

DRAGON APPOINTED SERVICE CENTRE

DRAGON 32 El  69.90
Incl. VAT

DRAGON DISC DRIVE
COMPLETE E 2 6 9 . 0 0

Incl. VAT

SEND FOR LIST OF OTHER
DRAGON ITEMS, SOFTWARE, ETC

FREE POSTAGE AND PACKING

TYPEWRITER CENTRES
for HOME

COMPUTERS

COMMODORE 64/

DRAGON 32

t
o
m
m
i
n
e
w
m
e
r
a
i
o
n
n
w

SINCLAIR DM  and SPECTRUM 16K A 48K
LARGE SELECTION OF PRINTERS etc.

SOFTWARE, GAMES —  BUSINESS —
EDUCATIONAL

TYPEWRITER CENTRES
BIRMINGHAM

52-53
O rDrrISVO Ye  S trE at

lel 021-522 5305 7

ERDINGTON
52 H ip  Street

tel 021-382 0185

COVENTRY
126 Ear Goslord Street

let. 0203 28299

BounmEmourn
75 Seamoor Road

Wealbourne
rel 0202 766917

BIRMINGHAM
92-94 Dudley Road

(app. Dudley Rd Huseitan
let. 621-455 9111

WALSALL7 Leicester sum
let 9 2  27589

LEICESTER
34 Rutland Street
tel. 0533 5311715

All our branches
OPEN ALL DAY

SATURDAY

SUTTON COU1ElEt0
Knights House

GraceChurch Centre
tel. 021-355 5769

KING S HEATH
46 High Street

tel 021-444 7349

WOLVERHAMPIUN
68 Worcester Street

tel. 911 27627

Access and Barclaycard
welcome Instant Credit

also available

i l l i z a r d  S int i t ivar t !

FOR THE
DRAGON 32

SMASH MOO
A super ''break out" type game in high resolution graphics
Features include a demonstration mode, 9 bat angles and walls
of increasing difficulty f rom a single wall up to a full three walls
Continuous display of  score, best  score and balls  remaining
RECOMMENDED B Y  THE  MI CROCOMPUTER SOFTWARECLUB,

ALIENS + E7.95
A machine coded Arcade game presented in high resolut ion
graphics, Features 46 invaders, mother ship, 4  defenders per
wave, 4  shields b o n u s  shields. Cont inuous display of  scoreduring game.

DRAGON STARTREK £ 8 . 4 5
A real-t ime version featuring a  10)(10 galaxy. shield Control,
photon torpedoes,  s tatus  reports ,  s ignals  received, galact ic
search. scanner control, warp drive, s tar bases with docking.
black holes, planets and planet landfall, pulsars, novas, stars.
asteroids, meteors, shutt les and shutt le docking, automatically
converging and  at tacking Klingons.  Four  levels  of  difficulty.comes with instruction manual

All phces inclusive, moo order, cheques or postal orders to
WIZARD SOFTWARE, DEPT DU, PO BOX 23

DUNFERMLINE, FIFE, KY11 5RW
Also available from software retailers

Sena large SAE tor ft.ia program c a t
a
l
o g u e

Moyalites paid for superior oaarrty DprACsoN soilwaie



411 and 1080 a re  relevant if  the fa irway
has been drawn a s a  result o f  the ball
leaving the putting green. Lines 1100-1230
sample the joystick and process the values
returned in t o  accep tab le  incremen ta l
values for the figure position co-ordinates.
Among the test in  lines 1240-1260. line
1250 tests that the joystick is not centred,
ie that the figure must move.

If the joystick is not centred, subroutine
1300 is called. While area 1 is still display-
ed, a rea  2  is  modified a s  follows. Th e
background a rra ys a re  P U T  in to  th e ir
original positions, blanking Out the figure.
Line 1320 then stores the background to
the new position in these arrays, and the
figure is  then P UT into its new position
(lines 1330-1360). A s  a n  added refine-
ment, one of its legs is raised as though
walking. WK in line 1330 is used to ensure
that alternate legs are raised each time the
subroutine is called.

With the figure finally in its new position,
but n o t  ye t  displayed, l in e  1370  ca lls
subroutine 110, which copies this revised
picture almost instantaneously into area 1,
the display. After a short pause the raised
leg is lowered by PUTting SL into both leg
positions (l in e  1390). T h e  runn ing c o -
ordinates o f the figure position a re  then
updated, and the program returns to the
joystick sampling loop.

Line 1240  ca n  p rovide  a n  alternate
subroutine to  append to  th is loop, I f  the
figure is close to the ball, and the joystick is
centred, then subroutine 1500 is called.

Lines 1500-1550 a re  concerned with
drawing the club in the right direction and
with constant length, with the colour alter-
nating at each pass. The club is drawn in
line 1550 and after a short delay is blanked
out by subroutine 110. This is preferable to
a simple PRESET as it restores the club
background to  its original co lour o r co l-
ours, instead of leaving a line in whatever
is the current background colour (usually

10 KR •••0011•••
ah i•KOPT0111111 P.K111111111(3•••

10 SOTO 6000
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1 1 ,
P 1 1
1 ,  
1
1
6 1
0 1
1 1
1 ,
1 1
1
1
.
1 )
-
( 1
1 1
• 1
„ 6
1 •
6 1
. 0

Z.PSET• PUT I100•I,10+1 I - 1 1 1 1 .9 ,1 2
4
1 1 ,1 3 ,P S E T
1321 E T (111•11,11.911-1111+1199,111.
1
11-111.11,11. 0 0 7  
0 1 1 . 1 1 , 1 0 . 9 1

• 1
1 -
1
1
1 .
1
1 .
1 .
1
9 •
1
1 •
1
7 ,
1
2 .
1 .  
K
1
4
1
1
1
1
+
1
1
•
1
,
1
1
7
0
1
1
.
1
1
-
1
1
1
(
.
1
1
.
9
,
1
1
.
1
1
1
•

11.13.6

green). Control then returns to the joystick
loop.

Line 1260 provides the on ly exit f rom
this loop. I f  t h e  joyst ick fi re  button i s
pressed then control jumps to line 1600,
and the backswing commences. The num-
ber crunching in  lines 1600-1650 deter-
mines the  angle the  club  is  be ing pre-
sented at, with  0  being straight up. The
backswing routine is  simila r to  the club
drawing routine, except that at each pass
the values of CX and CY are recalculated
from th e  angle AN, wh ich  increases b y
P1.'12 each  t ime .  Th e  previous clu b  i s
blanked out by subroutine 110, and the
new clu b  i s  drawn, norma lly in  ye llow
unless th e  c lu b  head coincides with  a
yellow area, when it is drawn blue.

Backswing
The 'shot distance' counter SD and the

swing counter SW are both incremented,
after which lines 1800 and 1810 check for
the end of the backswing. At the end of the
backswing the distance between the shaft
end and  the  ba ll i s  checked. I f  th is is
greater or less than the length of the club
the ball angle AB and shot distance SD are
modified to produce 'hook o r 'slice'. Shots
from th e  fairway. rough o r  bunkers a re
further modified by lines 1890-1920. The
swing routine is a repeat of the backswing,
except that the magnitude of the steps is
increased a n d  the ir number decreased,
although note the addition of a constant to
the count to provide 'follow through'.

At the end of the swing line 2080 tests
for an a ir shot. I f  one is found then the
player's sco re  i s  increased and  contro l
returns to the 'figure movement' routine, if
not then the ball is  blanked out and the
loop at 3000 is entered. Th is moves the
ball in steps across the screen, checking
the background colour and i f  necessary
adjusting the colour of the ball. When on
the fairway map a  check is also made in

1330 10 111•1 THEN 111.0 ELSE 11.1
1140 Pin 1111•11.11•111-1117•114,117711-111,10.P341
1350 IF 16•4 TIWN PVT 0N1+11,1111•111•11-1111•11.2,119
,
1911
,
11,2.0347

ELSE PHI ( I I 1 + 1 1 , 6 1
4
9 i . 1 ) - 1 1
1
1 1
1
1 1 + 2 . 1 1 1
,
7 1 1 9 5 1 . 1 1 , P 1 6 1

1310 FT 11.1 TIEN FIT (111•11.7,119+91411411+/141,10T.y1•5),116,N5E
ELSE 0101 1 1 1 1 • 1 1 . 7 . 1 1 1
1
. 9
1
1 . 1 1 q 1 1 1 . 1 1 . 9 , 1 9 1 + 1
3 . 0 4 , 5 1 . . 1 . 5 6 1

1370 111110 110
1110 FOR 1I.1 ID  10. NESI
1110 PION 2,1010 011•11,11/+91411-4111+11•1,917•91.1),K.F5ET. Pit
I  1 1 1 1 • 1 1 • 7 . 8
1
9 1 • 1 7 - 1 1
1
1 1 1 1 4 1 . 9 , 1 1 •
9 1 • 1 1 . s t , n u r

1400 11.10411,
!lid SOLO 31,1
1120 WTURN
1199 NEN • 14414
,
'eli 
b a 1 1 1 4
4

1500 81414: 59.11-4: CC.1111(21/1(1111-511.2.111T-511*211: s e m
00
1510 IT CCO1 TIEN CI.011 a • s y - th  O M  1530
1520 CI.SI.111711111-317 ITCCI CY.19.(117•1)7 -S911 ta l
1530 I t  C F
9
0
•
1 1 1 E 1  
C O I
N  
3 ,
1 1  
C F
• I
t  
1
1
1
1
1  
1
5
5
0

150 FF C1.1 THEN COLO 2.1: CF..)
1550 LINE 111,171.1C1,01,00E1
1510 FON 11.1 TO 2001 1111
1170 101111 I l d
1510 PERM
1599 NEN 1
4 4 c l e t t
e l d fi t
1610 IF CI>SI 0 4 0 . 5 1  !HEN 111
0
1/ 2 - 0 1 1 1 1 1 6 9 -
C Y J F I C I - 1 1 1 1

1610 IF (1)111 NG C7051 17111 1 1 . 1
1
1 1 2 • 1 1 1 1 ( 1 C 1 - 1 1 ) F O C
1 - 1 1 1 i

112/ IF 010Si C l o S /  THEN 1
1
0 . 3 1 P 1 / 2 - 1 1 1 I I C 9 - 1
1 1 /  4 1 3 -
C 1 1 1

1631 IF 0I0S1 C Y0 5 0  110 011.31f1/24Tri itt-Cn I l i  -C1 i 1
1640 IF Cl•S I IN ! 01(51 THEN M K
1050 IF 01.51 MO C9)17 THEO 7464I
1699 NES
17(0 51.0. 61.1111. 34.11 10671 100
1.710 51.91.1/ S 0 .6
1
7- 4
1720 P6001 1.1
I731' 41.41411712
1710 CP11.1791111404911 C1.11-174C011121
1751 605110 110
1760 11 000IINTICI,01
1
1•2 N E N  
C O L O R  
L I  
F a t  
C O L
O R  
2 ,
1

1771LONE I S I . S
1
0 1 - 7 C 1 , C 7 1
, 0 0 1 1

1710 56•811.51 21.111.1
1711 501.111 10.1

line 3070 that the ball is not in the rough or
has hit a  tree. On  the green the check at
3090 is that the ball has not left the green.

When line 3070 detects that the ball is in
a red area the program jumps to  3300.
Lines 3300-3320 check for striking a tree.
If no tree is struck then the ball is in  the
rough and control is passed to the 'figure
movement' routine. If a tree is struck, and
it is the first t ime this has happened this
shot, then th e  ba ll ang le  A B  and  shot
distance SD are altered randomly, and the
program loops back t o  3000. Th e  ba ll
angle is modified in  such a  way that the
ball can never rebound in the direction of
the figure. Having the ball come to rest in
the figure's midriff could be disastrous!

When t h e  b a ll fi na lly co me s t o  re st
several checks a re  made. These are a ll
documented within the listing, and should
be self explanatory. With the ball success-
fully in  the  hole the  p layer's score  and
running sco re  a re  displayed before the
next player is called

The program run begins with the by now
familiar POKE 65495,0 to increase running
speed. This has the effect of tying up the
inputfoutput circuitry, and programs can be
neither loaded o r saved until it  is  reset,
either b y  the  reset button o r  b y  POKE
65494,0. I f  you break Out of the program
before the end don't forget to reset before
trying to load another program. It is prob-
ably advisable to replace line 6000 with a
REM until loading and debugging is com-
pleted. It is very easy to save an amended
program on tape, then discover later that
you have overlooked the  rese t and re -
corded a  load of garbage over your only
copy! I speak from bitter experience.

If t h e  prospect o f  a l l  t h is  keyboard
bashing pu ts you  off, I  ca n  supply the
program on tape for Ea  I f  you have any
comments, or queries. I shall be pleased to
have them. My address is: 104 Bargates,
Leominster, Herefordshire HR6 BOT. •

1100 IF 21)19 1 • 0  1120
LIN PO41110152101. IT  01.121 01 01.254 110  1730s6-imti34R1ial-si4i+114-511•211
1830 6 6 .1 7 1 1 4 1 1 1 1 1 1 1 1 1 1
4
2 • 1 1 1 4 1 - 1 1 ) 1 0 1
1144 IF 1104
1
1 A N D  
W I ?  
T I E
N  
0 6
.
4 4  
-
P
I  
/
U
h
l  
5 1
• 1
1 .
1 ,
1

1150 IF h a  Si< 11 M P  11.11401(10. S1.1610.11
1110 I r  C7'•90 ti e  51)11 DIEN 11.110.1
1
1T01. 1 1 • 5 , 0 4 0 . 1 1
1170 IT C9)61 01111 51)11 TIEN 11•41.11/10: 2.511.0.1
ION IF 0 .1  KO  2000
11100 60.114fli i0.04.01100101
1000 IF NONi(o_I M M  S0.0.0•501910 IF IF-1 tie WI TIEN sa•so•l0.24.6.11lIloil
1920 Jr 2 • 1  D IN  21 • 20110 ,1 • 0 .
0
10111111111
1914 NON '
,
I m p "
2000 001 CI.1103 TO 0 5II9- 1
2010 0040-PIN
N20 Cx•Si•INSINiNill 0941-17sctIcfm)
7 0 3 0
6 0 0 4
1  
I N

M O IF 00111110I.191•2 C O L O N  1,1 ELSE COLE" 2,1
2054 LINE 1 6 1 . 5 9
1
- 1 C 1 4 7 1 , 9 1 1
1

2010 SOUND 150.1
2070 WIT CT
2010 IF 1 1
,
2 0 2
7  
5 6 )
2 0  
0
1  
3 4
. :
1 5  
I
N  
1
6
+
1
5  
1
4
N  
5
C
.
S
C
.
1
:  
1
2
0
E
2
1
1
1

OM  1100
2091 PROBE 3,51 PSEI 111,117,Wi
2100 P 117111,11
1
.1,111
2110 PlIODE 1,1: 1022110
2120 00.SC+1
2130 IT  Sr•! 110 11111101O0.1 6 0 1 0  1100
M t  NEN 'N o m  ba ll...
01600 FON 01.1 TO S I STEP 3
3010 00011IX.11,N1
3020 1111111,1941,167
3030 111•11-110111011h 19.11-316011111
3040 w o l i o i r i t i , r i l ,  IF  16.2 THEN 0341111,1
1
1,37 E L S E  0 0 0 1 1 1 1 1 1 , 1
0,2?
SOO 16.PP011111,19+17t IT 00•2 1 1 0  PS(11111.1F•1,31 E llE  PSETt

11.11Y
1
•1'21

3010 1  2 . 1  THEN WW1 ION ttis i ta  11 Da r m . . *
3071 IF 60.4 00 Kph MEN 3764, 1111••••11•••

Continued on page 33
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Now you can buy a professional disk system to turn your Dragon into a real computer
, DELTA DISC SYSTEM

THE DELTA DI SK SYSTEM gives

• A n  affordable disk system
• P ow e r f u l  DELTA disk commands -

see r ight
•  Ra ndom ,  Sequential  a nd Indexed

file-handling
* S i m p l e  pl ug- i n t o  DRAG O N -

unlike other systems there are NO
HARDWARE MOOS needed to run
DELTA!

•  E a s i l y  expandable 1 0 0 K t o  1 . 6
megabyte storage

•  F u l l  range of  business, uti l i ty and
games software close to release
The pr i ce you see i s  t he  pr i ce
you pa y  -  N O  HI DDE N R A M
upgrade costs

•  U s e s  under  2 K  o f  user -RAM a s
DELTA is held i n EPROM

DRAGON 32 OWNERS

DELTA c o n t a i n s  t h e  f o l l ow i ng
powerful ne w  wor ds,  a l l  accessible
directly from BASIC:-

SAVE" S A V E M "
LOADM" R U N "
CHAIN" A P P E N D "
INIT C O N F I G
ASSIGN V E R I F Y
COPY B A C K U P
FLUSH O P E N
FILES E N D O
DI M/  B O O T
PRINT F I N D
DO I F

DELTA CARTRI DGE -  contains DELTA Disk Operating System, User Manual ,  demonstration diskette.

DELTA 1 -  DELTA Cartr idge,  User Manual ,  a  single-sided 40 track (100K) drive plus free cable

DELTA 2  -  as DELTA I ,  but wi th a  double-sided (200K) drive

Disk Interface cable (supplied free wi th DELTA I  or  2)

ENCODER 09 assembleddisassemblerieditor -  integral wi th DELTA

INFORM -  Data Base Management System commissioned especially for  DELTA systems

LOAD"
RUNM"

DI R
KILL

SELECT
CREATE

CLOSE
RESTOREO

INPUT
BUILD

EOF(x) THEN

09. 95

E299.95

(.345.95

£9.95

[34.95

£39.95

SCRIBE -  true lower case on DRAGON!

Below i s a  l i ve 'screen dump',  generated by  our  H1PRI NT
program. I t  clearly shows the features and display potential
of SCRIBE! . . w i l : l i nt r a tmat i z a t t l i aN

CULL UPPER and lower' C3.5f, direct
from the keyboard
An enlarged 42 x 24 screen thsplav
whkch gLyes a  superb REACIABLE te x t

*Fi . .  II teKt thsplay on h t
-
r e s  s r e e n

Aotemat r.c ignder I in &  I ZEr aMI G I SM
* Up  to 255 u s e r
-
d e f • . m e d  
9 r a t m .
,
: 5

• P r eCL;t0n character  pos i t  ton command
9 Lv tr ig  51.1P er/S W135CrLFLS

Iick'c.i, A t t e  te x t  d tsp lay opt kQn

* I A new PRINT@ command extenthng t o I N S
tr,,5 3imost dovb1m9 screen area

Cassette L13.95 D E L T A  disk

ENCODER 09 -  is a ful l  symbolic assembler using standard
mnemonics a nd pseudo op-codes.  Sour ce c ode  c a n  b e
incorporated i nt o BASI C programs.  T h e  moni tor  secti on
contains commands t o al low memory display,  modification
and execution. Memory block move, breakpoint handling, ful l
disassembly and a  ful l  edi tor  ar e only a  few of  i ts  many
features. The  most power ful  assembleddisassernblerieditor
available f or  t he  DRAG O N 3 2 .  Avai l abl e a s  e i ther  a n
integral DELTA fi tment or  on cassette.

Tape 1.29.95.Disk -  see above

HIPRINT -  screen dumper

- wi l l  dump t he  enti r e contents o f  y our  DRAG O N 3 2
high-res screen t o  a  high resolution pr inter .  Ca n be  used
for design, display etc  (see l eft).  Avai lable a t  present for
EPSON printers only. Other  modules to fol low shortly.
Tape E13.95 D E L T A  disk £14.9)

POSTAGE and PACKI NG
Software 95p. DELTA systems £4.50.
ALL PRICES I NCLUDE VAT.
Send SAE for  ful l  catalogue.

I
f

i l 4  95

PREMIER MICROSYSTEMS 1
11

208 Croydon Road, Anerley, London SE20 7YX.
TELEPHONE 01-659-7131 or  778-1706

Dealer and Overseas orders welcomed

BAKIAVCARO t

,
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3000 SOTO RIO
3091 IF 14•4 AND 16.4 TNETO 4700: 40104riloro to Iiire0944.
1100 IF I0 .1  AHD 10.3 NO (1)30 -ID nem 10051 REM fi na l ] holedi
04
3110 NEC Cl: f f  T I . 0
1120 RER . . . fa l l  I t d  he c k  positi44.4.
1110 IF  11.114 0 0  7119.101 OR 10.1.1101 TON 80041 RE A...till holed
4r64 014 proolleot

1140 603171 7
5 7 0 1  
R E M  
• i e c
h e r 1  
4
0  
m
a i
r  
0
1
1
0
0

3150 1141.PPOIC111,111 1 I N - 6
4
0 1 1 1 0 1 1 , 1 1 . 1 1 1  
1 1 . 0

3160 IF 60.1 ION  3210: 1110.1410 i f  0  greens
,
.
1174 IF 1401(11/411A2.113-111
.
214111 M I E N  
4 5 0 0 ,  
R I R 4 . 6 c 1 e e
k  :
4  
o o

0
,
4
4
.
4
4
.

3100 IF 4( .1 OR 116.3 THEN s oul 51001 AIR •46411 in  Natfroo.
1190 IF IF•2 P  16.2 M CI 60546 4
0 0 5 : 4 1 R . 4 . 4 6 e 0 4  
i t  
t r e e d  
o r  
1 u n

4 0 0 . .4
1200 IF TF4I ION  300
3210 P1014 1 ,5 : PRET111,17,011: P001411.10.1,L141
3220 FtT 111,401-141.9,00-111,11,ASET: MOT 4 1 1 .1 1 1 .0
-
1 1 1 1
4
2 ,0 6 .8
1

,12,PRET: PUT Del.1M .11 -(44.9,)v441,13,04p1
3210 IF 5IE1111-111"1.(41-50/*21)10 TON 60311 7100: SOSO 11011
10.4•0v. 4114re to 1411.
443240 4010 1020
3750 1E4 •1.1411 h i t tr e t r o 4 : 0
9
4 1 4 4
3160 FOR 4.1 TO IC
1270 EF 6RS111.17114,11451104 AO 1
0
( .
1
1
1
4 , 2 1 . 1 3  1
4 0  1
1 5
.
1 1 4 1
. 2

1.4 TON 1290
1201 MEIT Al 6010 11301 REA...in roa lco.
1290 IF 6 I.1  TOM 1000: 414 • .4 0 1 i  one taunt. per t r i o . '
1100 REN 414coopate bouottoee
1310 PLAY "631110001600IE: RD.15.10 -(C10.1.414401: 41.1
3120 IF 41010)40.4 TKO 41•4141444101 EIRE 18.41 S.P1010.4-14
110/I
3130 soro 3002
1911 REM . . . loot Roe e s ti  player ...
4000 1
0 0  
P I .
4  
T
O  
P
N

4010 CIS: PRINT 1  75, 'HOLE '14101 PRINT 1  169. K O  YAIDC: 4111
1 1 216, 'P M  .
i P t i  
P R I N T  
0  
1 4 4
,  
" P L
A W I
R  
*
I
n

4020/F1( 4I TON PRINT I  454,'SCORt SO E111.'4SCIPLI
1010 80511 15011
1
0
0
9  
R
E
A 
.
1
0
1
4
4
.  
f
a
l
r
e
l
y
.
•
•

4400 11.414: 1009: 11•144 10.10: 6F•0: SC.0
4110 PICK 3 ,0 . ACIS
4120 M N  •11125,100CV.F11
4114 PAINT 1 3 o1
e
4 ,4
4144 MAN LSI
4130 Fslyr (11,o1,3,3
4164 EMT 4.1 TO K
4170 CIRCLE 111(4,1),1444,257,1114.11,7
410 PAINT (4111,1f,0114.210,2,2
4190 NETT A
4200 FON CT TO IC, 1111(110,1),1144,211-1114401410,1144,214121
,IR,PStl: K I T
4210 04.Pt0141(11,10): IF  IF• 2 1144 PRE1111,10,31 ELSE PSEI 111,
10,2
1172666• P nir ( u.e6411t IF  1602 THEN F$11781,09•1,11 I L K
11,104141
4230 CIRCLE 111,01714,7
4210 140•11.411 41.61.140
1250 CON •
1 4 . S T
R 1 1 4 4
1 . . ,
6
4 5 1 4 4
4 0 4 1 0
0 7 4 0 1
0 2 1 1
"

42400064100
4270 60111 IM O REA ...wpm Fieu ttttt
4444 MEN • oovie ge ne .' .
4500 6F.1t 0 .120401 ;: 00940644Y: 11.171 -61461 -1111 14.464.16

16.1: 16.1
1514605147100
4520 POOP 7 5 : PCLS: 0I601E1126,461,6444,4
1530 P414111,11.1,4
4540 CIRCLE 144,141.1,3
4250 PAINT 444.401,1,1
1560 PRET181,11,21
4370 PSET 11,1041,21
1580 SNUB 110
4590 SOTO 1010
4109 REM . . . . .  tore te  •41,6694414

1 1 . 6 1
4
1 1 1 1
- 1 2 6
1 / 4 1 r  
1 0 .
1 9 .
1 4 1
7 - 9
6 1 4
4 1 1  
6
0
.
0
1  
S
O
R
U
R  
7
1
0
0

1714 81•81-4100•114644CO5
7
411: 1 1 . 1 0  
- 4 1 5 0  -
C W 6 7 6 5 1 4 4
4 8 1 ,  
P I C
K

1,5: SCREEN 1,0
4720 SOTO 4110
4499 AIM 4.41411 i s  .0 4 ,4 4 .
5011 PONE 3,0, POET 111,110„1/: PRET 111,80.1,314 POOP 3,51 PIE
1411,10,11: A S E T
1
8
1
,1
7
.1 .3 T4  
P R O O
E

5010 PLAY "10.021I01640E1100'
5020 SC•SC.I
5010 CIRCLE 411,014,3,7
1044 I IK L I  181,801,6,2
5050 CIRCLE 411,11i,3,1
5460 ClICLE 111,101,10,2
5070 CIRCLE 111113lr4.3
1001 CIRCLE 111,107,143
5490 60501 110
5100 P OO 3,5: PUT 141,RD -141.4,10 -104,11,PREIt PUT 141,41414 -
(11.2.smo),12,P1(11 PUT 1 4 1 . 7 0 0
4
1 1 - 4 4 1 4 9 , 4 1
4
1 1 , 1 3 , P I E T

5110 PUT 1
1 1 1 . 4
1
- 4 1 . 1 1
4 . 4 , 4 1
0 - 2 2 1 .
1 1 , P 4 (
T :  
P
U
T  
4 4
1 , 0
0 -
1 1
- 4
4 1 .
2 , 4
0 .

11,114,1
0
5E1: 
P U T  
1 4 1
4 7 4
1  
-
1
1  
- 1 1
0 1 4
4 , 4
4 . 1
1 , 4
1 , P
R E
T

5120 FOR JC.1 TO 4
5130 1.400 1,510CREE6 1,0: FP  TI•1 10 504 REIT TI
3140 HOOK 3,1: SCREEN 1,01 FOR 11.1 TO 50: K I T  r i
:150 PL44 .
1 5 4 0
m e s
s s E
r c c c
•

3140 1411 JC
$170 SOMA TN
5000004
1190 11.11.2eCOR1011 11.80.74514148i
5700 ONUO 110
5210 IF AP0141111,141.1 OR PP0141111.1.11.3 M O  5190
5220 4(.APONT111,110i A5E1111,10,2/4 18.P0*141111,11.114 POT 1
11,17.1,2
1
4 
0 0 . 0
0 . 1 1  
I
F  
I 0
1
3  
T
O
N  
3
1
9
0

5210 4E1110
5
9
1
1 
R
I
A 
•
4
.
1
0
1
1
1
4
1
1
0
1
1
0
4
0

1000 PPE 15445.0
6010 CtS
4020 K U M  1
4630 P1.3.1415926
4440 FOR 1.1 TO PEENI275): 04441101: K IT  1
6050 111 1 8
1 9
, 1 0
1
,
8 L 1 2 , 7 1
,
1 1 4 7 4 0
1 1 9 . 1 8 1
,
1 2 1 2 , 7 1
,
1 1 4 2 , 7 1
, S C 4 4 7

,I415.21
6099 PEN •
4
4 4 , 4 6  
t r e t
t i o

COO PACK 3,1', ACLS: C11014100,507.5,2
0110 PAINT 1100,501,72
6120 14400 4,1: LINE 1100,501-4440,571.P50T
1130 011 11113.1111 SET 194,451-1104.571.T1,1
099 REM • ttle tting W I *
6200 ELS1 POINT 0  4,'4(LC6HE TO 04404s 006.
4210 PRINT I  4 2 .
1
1 : 0 0 1 0 1  
C L U B '

4220 P6I61 I  160. "NM  4441 PLATERS I I  m  41 ; a  TA B OO W e .
, ,
•
1
1
1
.
1
6
1
E  
T
Y
P
O  
I
N  
N
E  
1
0
4
4
1
,  
T
O
N  
P
O
E
S
S  
'
E
N
T
E
C
I
•

1230 LINE I W O  RI: MI-041101
6240 IF W I  OA 6414 M CI PRINT 1 214, ' I  CAN'T MANOLE 'IOU, 'Oil
ISE CHOW IITOIEN I I  V : 6010 6210
6250 CIS: P tior  4  6 4  •101.1 A L A I  NMI OF 111(16i-•
6260 POINT '1  T I E  FIKT 9 401E512 T O  IASI 9 No( rs','s

ALL 18 HIES*
4270 M IN I, APINI 1  256, *PIERO E4114 ONE OPTION 11 TO 31
912140 U K  1101J
,

1290 IF OArl CO 16)3 /NEN D i ;  PCMT 1 64,

6300 IF 1W91 INEN 00.9
4110 IF 16.2 11411 41.9: 64540 6500
1120 IF 1W.1 IN D  116.10
6599 6841 44441404 Wee count.tr
1400 CIS
6410 FP  HC.I TO I I

6420 1141 4 1
1
, F 1 4 , L 1
4 4 1 , L Y ,
5 1 , 6 1 , 6
4 , P F . P 1
, 4 1 , 1 C .
1 0 , 8 9 , 4
1 4 4 1 9 , /
C

6114 FOR :1 .1  TO K i  READ 1 1 1 0 0 ,1 1 ,1 1 4 C O
3
2 1 .1 1 4 C C ,1 1 : I E l t  
C C

1440 FON CC.1 TO I L  1118 581CC,11,TAICC,211 NEII CC
4450 114.1111e1442414.5 -1111011 -21 10 .11048012140 .5
,
41140111  - 2
6460 IF 516I11174-147'74760 -2 ION 6450
4470 GOIO 4000
'4 145:0 7
"

9
1
:
0
1
"
3
4
:
'
1
,
"
P
'
C
I
L
I
"
.
.
.

6510 1F P1.4 De P1.1 THEN 60.3 ELSE 61.2
1520 PAN ' 1 1 4 4 0 0 , 9 0 1
4
6 1 R O 4 P C 1 .
•
0 1 1 1 4 2 0 1 E 2 4 1 F 2 1
3 1 2 4 1 8 4 1 . 7
.

IF pt.3  THEN P0INT1102,101,1,PC ELSE P6I61 ( 182,801,41
1
1.11,

PC
4540 0111180,90 -410,227,84,6
6550 D a l  '04140,91C21174211712*: PRET 1
1 0 4 ,
4
1 . 3
1
1  P R E T  1 1 8 1
,
9 8
.
1 1

4560 DILMI "114164,91t2D44241402•1 PRET 009,15,314 p4( ; (190,95.31
6570 6E1 1184,411 -1113,401.54,S
4580 RET 7
1 1
1
,
9 1 1 - 4 1
0 1 , 0 5 1
, 4 1 „ 6

45906045
6400 %WAN
4999 PEN ..telleck i f  te nd or a ioteredtti
704.3 FP  44.1 TO K
7014 IF SOCIIII 1 1 1
.
1 . 4 1 1 0 . 1 1  
- 4 4 4 4 4 , 2 1
1
.
2 1 4 . 0 0 6 1 ,
1 1  
T
O
N

,  S F . 1
41
41
7 
2
6
2
4  
I
F  
5
4
1
1
7
7
1
1
-
4
1
4
4
0
1
,
1
1
1
'
7
.
4
1
1
-
1
1
1
4
4
,
2
1
/
.
2
0
1
.
1
4
0
4
„
3
/  
T
H
E
N  
6
4
.
1

:REN.4.4unIere4...
7034 IF &F.I THEN RETON
7040 NEIT OA
7050 016 4.1 TO TC
7060 IF 98111111-11114,11.511^2.114-(1111.21.511^21(.5 TON 40.41
01142: SD.5: 10.1: 1I146N:41RIatee444411
7070 WIT A
7000 6U18.141
7041 RIR ...seve 4loore to 6a11111
7104 IF 00000 TN °  11.81.5 ELSE 11.11-11
7
1
1
0  
I
F  
1
1
1
.
0  
T
H
E
N 
4
1
.
1
9
-
1
7  
E
L
S
E 
1
0
.
1
1
•
2
5

7170 IF 41140 TEEN 41.401 41.81.11
7130 IF 107170 THEN 41.1701 41.41-13
7140 IF 41(40 TIEN 11•10
7150 IF III3225 111(661.225
7160 1611110
7419 RIM lititheth loLl poc tioo. . .
7500 IF 06.2 CH 14.2 N IP  04601 7100

750011 14.4 h a  16.4 14(4 60SUO 7410
1520 IF PP0141411 -2,141.2 OR 06000TI11.2,107.7 66 AP4141441,10-2
1.2 16 PA1111411,10.21.2 06 AP0IE1411-2,10.11.2

'TRY 46411•; 0010 424

9.11.2 TREN P111(85.19.51: MA1'41,1141,51
7530 61114111
7541 FOR 1.1 10 TC
7550 IF W I C  -11114,11.5))4.1 440 0 1
,
( 4 1 1 4 ( 1 . 2 1 + 1 1  
4 1 0  
0 4 1 6 1 1 ( 1 , 2

1.4 14E6 7570
7540 M(11 At GOIO 740
7570 03.6]
758)3 11.01-140481111t 19416-14514(44)
7540 4(itA0141111,1011 16600161111,11011

7
i
1
4
4
: 
(

0 ! : :  0
4 1
i
1
5
1 ,
t
1 y ,
7 4 : 
P R
E T
1 1
1 , 0
0 . 1
,
2 1 i  
I
F  
O
F
4
/
4  
0
1
1  
K
i
i
4  
T
H
E
N  
R
E
T

7610 PSE7111,1Y,80rr PRET 111,40.1,10
7670 41.11.61
7434 11.81-14CURIAD11 /7.80-146144411
7640 16.APOINT111,1/11 8R.P44111111,13.1)
7454 IF 1644 AND 1604 THEN 7420
7660 0018 7630
7470 18.1141t 111.01.1.01514111 87.10-1f$14i18:
7100 14.P99INT111,101: 86.41011T4111,40411
7490 PS(T 111,1Y.2)1 P3E1181,1041,71
7700 fi26441 71044 60S111 144: 1E1011
7499 REM  I I  4.4144, 040143 6 1 1 ,t
1
1 1
8000 AtAT .TiompaGssoccusssss*, PIET111,49,31: P60T:01,11.73
11 FOR 11.1 TO I001 4 ( 1 I I I ,  CIS : POINT 1 43,.PLAYER 'IRL: POINT
f  112, -
S C O
R E  
F O
R  
R O
L E  
" 1
4 1
4 4
" . "
I 1
1

8010 SCIALi.RCIALt.SC: IF  4(11 TMEN PRINT 1  355, ,
s c D t s  F O P  " AI 4 8 LE S .
T
IR C I6 1 .
I

0020 FIR 11.1 11 2000: 44I1 TI
NE1T Pt

8040 14IT
11050 CIS: P RIV  1  42, 'END D7 W E * : PRINI I  25,44149.0115'
8060 P IIIR: 61141
8070 FP  10.1 TO PO
COO PRINI 1411171114111 '141 16142201 4(00/
8490 011  N
600 PPE 45490.0
1110 FOR . 1  TO 100004 NETT I l r  ENO
8499 PEP goorea Flret oleo holt:it' .
1504 FOR 44.1 TO 9
0510 RIAD 441,F10,L11,11,L0,11,81,41,AF,P11,0.,IC,11,03,11,110,1C
8520 FOR 11.1 IO
esu READ 81114,11.14114,71,14411,311 NE11 84
e540 r ot 4.1 TO X I  NERO 1144,11,1144,21; NE11 A
0550 NEIT 444 RETURN
9009 NEM 4444eie44.
9010 DATA 1 ,
T
U 1 0 4 1 4
4 5 0 E 2 0
0 5 0
4
0 0 3 0 6 1
0 4 7 0 1 4
2 4 4 7 0 1
4 , 4 1 1 7 3
4
5 0 C 5 R 1

1 4 1 0
1 1 0 6
1 0 4 3
1 5 0 4
5 1 3
% 1 0
2 , 1 2
,
1 1 0 ,
1 0 , 1
1 , 0 .
7
5 , 4 ,
1 1 9 .
1 , 1 5
,
9 1 7 1
2 , 4 1
, 2

9015 DATA 110.40,8,I60,75,1,165,05,1, 100,10, 140, 100
9020 DATA 2,moindlos5ossormelmocIscsomiw.loosmocsolos
5 0 1 4
4
5 4 5
E 5
4
5
1
.
1 4 4 1
5 L 1 0
' ,
1 2 7 ,
1 0 2 ,
2 0 0 ,
1 3 4 ,
1 6 . 0
.
1 7 5 .
4 4 4 ,
7 1 5 ,
4 5 , 1
2 . 2

2,3
M I  0414 4 4 ,
7 1
7 8 , 1 2 7 , 0
0 , 6 , 1 0 0 , 5
5 , 2 0 0 , 1 2
4 , 1 7 0 . 1 1
0

9030 1414 3 , 1
1
0 1 4 1 7 0 ( 1
4 R 7 0 0 0 t
7
0 0 4 t 7 0 ' ,
•
1 4 1 5 5 . 4 0
C 1 1
4
1 4 1 1 5 0 4 0
4 1 0 4 . 3

3
,
,
1
5
1
,
4
3
,
1
9
2
.
7
0
.
1
3
,
2
.
0
1
,
3
0
5
6
,
2
,
3
5
,
1
3
4
,
3
2
,
1
4
0
,
3

9033 DATA 241,30.1.214,72,6,170,80,200,85,190.45
1044 NITA 4
, '
1 1
2 0 I , 1 0
1 1 9
0
1
1 0 8 7 0 0
1 1 4 2 0 6
1 0 1 9 0 1
1 2 1 1 . 7
0 0 1 0 ' , '
1 0 2 5 , 1
1 4 0 1 1 1
2

0
(
1
0
1
5
F
1
4
0
2
0
0
1
0
4
1
4
1
0
r
,
W
3
1
.
0
,
4
2
,
9
1
,
1
4
,
1
.
9
4
3
,
1
4
5
,
7
2
0
0
,
1
1
3
.
2
0
0
,
1

37,21045 14T4 64476,4,15,93,7101,75,75,73
9050 1414 5 .
*
U
7
5
1
1 4 A 1 0 4
8
1 0 A 2 0 1
3 S 6 4 2 4
1 4 8 6 , ' 1
1 4 7 4 , 1 4
C 3 6 4 ( 4
U 6 A 4 0 4
1 1 2

1
•
4
1
1
4
%
7
1
,
0
6
.
7
0
,
6
5
.
1
2
,
0
•
9
4
,
4
,
3
1
1
,
1
,
2
4
0
1
7
,  
1
5
5
.
1
9
5
,  
.
8
0
,
4

9055 M IA 50,45,9,90,101,06.134495.70,105,15
900 DATA 6
, "
1 5 4
F 1 5 E
0
4
4
2 5
,
2 0 0 1 5 8
4 4 L 1 4 0
1 2 0 0 0 "
, ' 1 0 1 0 0
,
4 1 0 C 3 0
1 1 4 1 0

1 3 0 0 1 5 4 5
L
1 5
" ,
1 1 0 , 1 1 7 ,
2 0 0 4 0 , 1 1
,
0 . 9 1 . 4 1 1
1 2 , 4 3 2 , 1
1 1 . 3 0 . 9 5 ,
1

1045 11441 100,12178,154,076,114,64,3,141,14,9.114,100,190.70,17
1,42
4
0
7
0  
D
A
T
A 
7
,
'
0
4
0
1
5
4
E
4
0
4
6
0
1
5
4
0
1
0
1
.
1
5
0
0
5
4
*
,
1
1
1
1
1
0
,
1
1
4
1
3
1
1
1
0
1
2
0
1
1
1
5
0
2
0

0 2
D
6 7
4
L 1
5
,
,
1 1
0
,
1 2
0 ,
5 0
,
6 6
, L
3 0
.
7 ,
5 ,
5 1
7 ,
1 ,
7 4
0 ,
a o
,
2 4
7 ,
e 3
, 5

9075 DalA 6 0
. 1 2
0
o m 3 0 o 0
d 0 , 1 0 0 ,
7 3 , 1 5 0 ,
7 2 , 1 2 0 .
9 0 , 1 4

too  1414 1
, "
0 0 (
2
0 1
2
0
F 2 0 0 5 4
0 2 0
4
2 0 0 2 0 6
0 1 5 0 1 0
6 1 5 4 . 1
0 0 0 1 1 0
4 2 4 6 4 0
1 1

0 4 4 2 0 4 1
1
4
' . 1
4
1 5 ,
9
0 E 3 F 2 0
1 2 0 0 7 0 0
4 0 4 1 0 . 0
0 4 . 2 0 0 0
E 5 F 5 5 " ,
0 5 , 9 2 , 1
1 0 , 1 5 0 ,

12,1.1,4,1474,60,50,58,30,2
9015 DATA 55,140,10,164,145,4,I60,162,6, 199, 150,1, uojs5,0) ,125
9040 DATA 9
,
1 1 5 4 1 1
1
0
( 2 0 4 5 0
4 , 0 2 0 2
0 1 5 0 0 2
0 1 3 1 1 1
1 5 1 1 2 5
0 0 6 1 3 1
.
6 0 " , ' 1 1
1 1 5

1
,
5
0
C
3
E
2
0
4
5
0
F
6
0
1
2
1
F
2
0
0
3
0
0
4
1
8
0
'
4
9
.
4
7
,
5
4
7
0
0
,
1
3
,
0
.
1
7
,
4
1
4
1
,
2
0
8
1
,

144,178,150,2
9095 DATA 33,65,7,140.70,4.140.100,70,60
4104 DATA 1 0
, "
0 8 0 1
3
0
( 2 0 0 1 0 (
2 0 1 3 4 ( 2
0 0 3 0 ( 2 4
4 1 5 0 5 0 1
0 4 4 6 5 0 5
a .
3 0 2 0 1 1

(
,
,
,
0
6
1
5
5
,
2
5
(
i
l
l
a
r
l
0
6
o
S
u
2
o
t
2
5
'
,
t
7
2
,
5
7
.
7
0
4
,
5
5
.
l
3
,
I
.
s
2
,
1
,
1
9
4
,
1
.
3
5
,

120,12,140,4
9
1
0
5  
0
4
1
6  
1
1
0
,
8
5
,
6
,
2
1
0
.
7
5
,
7
,
2
2
5
,
5
0
,
0
,
1
2
0
,
1
0
0
,
1
0
0
,
1
0
0
,
1
4
0
,
1
0
,
1
0
0
,

90

9110 DATA I W I
4
4 4 1 3 0 E 5
0 1 1 2 0 0
7
0 G 7 0 0 7 1
4 5 0 4 4 9 0
1 4 2 0 ' ,
1 1 1 4 0 , 4 0
C 3 8 1 1 E 5
0

2 4 4 2 5 1 1 1 0
4 1 5 ' . 1
4
7 6 2 , 7 0 ,
7
3 , 1 2 , . 1 4 , 4
.
3 0 0 , 2 1 0 , 2
0 , 2 1 2 , 4 0 , 1

9115 1A1A 4
0 , 7 0 , 1
4 1 0 0 , 1
0 , 1 0 , 1
5 5 4 5 , 1
0 , 1 2 0 ,
7 0 , 1 1 1
0 , 7 0 ,  
1
7
0
,
9
0

9120 0)14 12.*U51110410014417011700441644470L50","01120,160C305Ni0
01003002 0 1 2 0 4 2 5 1
1 5 ' ,
1 2 5 , 1 0 6 , 2 0 4 , 1
4 0 . 1 2 . 4 . 2 , 5 . 5 2
0 , 3 , 3 0 . 6 6 , 2 6 , 4
0 . 5

9125 0010 110,120,10,75,65.10,170,15,10,120,45,100,107100.121,2
00,65,210,110
0130 M IA 11,'UTIKI041100F700001704400101.100',441170,130C3115M1512
0 1 1 1 0 1 1 0 0 2 0 0
2 5 0 1 4 ( 1 0
4
1 0 0 3 0 0 2 0 L 2 0 '
,
1 7 2 , 1 2 1 , 1 8 1 , 1
5 0 , 1 1 , 1 . 4 . 3 8 5
, 0 0

,60,20,60,2
9155 BAIN 1 1 0 , 6 0 ,
9
,
1 4 0 . 1 3 0 , 2 1 0 , 1
5 0

9144 DATA 1.,.sgos5or5olmosunaL5:614t5moylmas,itusiona
2 5 0 1 5 4 3 0
' ,
1 2 2
,
1 3 8
,
2 0 0
, 6
6
, 1 3 . 1 . 1
7
.
4 . 1 4 7 , 4 , 4
0 , 1 8 5 , 1 0 ,
1 4 5 , 2

9145 BATA 105,105,10,170,70,10,215,70.7,110,170.7,120,100,180,7

4150 M IA 13,'U3OR50020(201740146144.404420620410010','101115,71C14
1 5
F
5
R
5
E
5 1
1 1
0 4
5 4
3 6
2 4
4 3
,
1 1
7
,
7
2 ,
1 9
0 ,
1 0
0 ,
1 7
1 .
9 1
,
7 1
6 0
,
7 1
5 ,
1 0
4 ,
3 2
, 1

0,2

9155 M IA 185,120,10,175,P,12,73,06,110,100
4
1
4
4
0  
D
A
T
A 
1
6
,
'
U
6
0
6
1
1
.
1
6
1
0
4
0
5
4
1
5
1
6
0
1
1
.
1
0
0
1
1
2
0
'
,
"
1
0
1
2
4
.
4
4
C
5
1
4
0
4
4
4
4
1
6
6
4

0 0
X
6
,
1 7
6 ,
4
2 ,
2 4
0 ,
1 5
0 ,
1 1
,
0 .
9 8
.
4 .
1 5
0 ,
2 ,
5 5
,
1 4
0 ,
5 2
.
7 1
. 1

9165 6614 170.134,1,204.110,4,121,91
1170 DATA 17,TE100141420601434A1014904304170060.,111121,90C1114F10
1 7 0 1 5 1
d
2 2
f
3 1 1 1 1 4
2 0
' , 1 5 0 .
9
4 , 1 1 1 ,
5 0 , 1 2 ,
4 . 9 1 , 4
1 0 2 , 1 ,
3 5 , 1 0 4
,
1 0 , 7 0 ,
1

9175 UFA 110.21,1,120,115,195,70,156,65
tlIPO 0414 le,ilsoll44f4oesosix30(201.100o4o.,.ememoc3o3osseR15
E
2
0
1
4
1
0
1
1
5
8
5
1
7
1
"
,
9
0
0
5
,
2
0
4
,
1
4
0
,
1
2
,
0
.
8
,
5
,
4
7
2
,
2
,
3
7
5
0
,
1
4
,
1
3
,
4

9185 DON 1 7 2
,
1 1 5
,
1 0
.
1 9 5
:
1 1
4 1 0 ,
7
0 . 1 0 0 , 4 3 ,
1 0 1 , 7 1 4 , 1
2 0 , 1 4 4 , 1 1
7
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THE BEST OF THE
WORLD TO YOU

New lrom Arcade Mas te'
Charles  Fors y t he!  T h e
most original game ev er
produced 1 6  lev e ls  o f
breath taking action Up  to
6 players  in  competition.
keyboard o r  loystick con-
trol.
Guide your Nina  through
boulders. lire, pitfalls, fl am-
ing meteors ,  a n d  Nin ia
Masters to attain — NINJA
GRANDMASTER

NINJA
WARRIOR
E8.95

* *  SPECIAL OFFER * *  COURIER PILOT E5.95
You can almost smell Me gasoline as your Vickers Vimy is lueled for the most important fl ight of
your career The clouds are darkening. lightning is fl ickering I t s  about to rain. You must transport
vital dispatches from France to Scotland
Can you manouvre your small biplane under these extreme circumstances? Or will you become a
victim of fog in the channel/
Courier Pilot is a colourful, challenging Graphic simulation of Point to Point flying
England's best iiictht simulation Dispatch E5.95 tor yours te)day

ffc

PACDROIDS
E8.95
Unlike a n y  o t he r  ' P A C
game you've ever seen —
Guide your Mk XIX Drone
cruiser through the space-
ways clearing a path to the
power-points t o  arm your
smart-bombs -
4
-  b u t  
b e -

ware M e  mines  and t he
mothership.

Mr EATER E13.95
FOR THE PUREST PAC-PLEASURE

TRY Mr EATER

Multi speed, mult i level, there s no PAC-man
neater with more music and sound and good
fun all around, Mr EATERS the Pac-game tor

you

Plus lots more! Please include SAE for full list.
Prices include VAT and shipping to anywhere on the plandt
Earth and her colonies.
Note: Pacdroids and Ninja Warrior carry a  10-day money
warranty —  if  you don't agree they're good —  send .
e mback!!!

P rogrammer 's  Gui ld  ( U K )
Ahed House
Sandbeds Trading Estate,
Ossett, West Yorkshire.

Programmer Guild (USA)
PO Box 66
Peterborough
New Hampshire 03458
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Finding out
about Forth

Keith and Steve Brain introduce the intricacies of Forth,
WITHOUT DOUBT FORTH must be  the
'in' programming language for 1983 as the
pundits tell us that it 's the best thing since
sliced bread, and that no computer should
be without it. Basic has been dismissed as
that t ired  o ld  la d y o f  micro  languages.
while the virtues o f the speed, structure
and portability of Forth have been extolled.
And i t  se e ms tha t  th e  ab ility t o  ma ke
intelligible noises on the subject of Forth is
now an essential part of the repertoire of
every computer bore.

But does Forth rea lly reach the  parts
other languages cannot reach, o r  is th is
just another example o f  the  king 's new
clothes, that only a fool cannot see? In this
article we will try to separate the myth from
the reality and start off by looking at how
Forth operates.

The language is unusual in  that it was
developed orig ina lly b y  ju s t  o n e  ma n .
Charles H  Moore, a s  h is answer to  the
deficiencies o f  Fortran and Algol. I f  you
have tried to work out a logical derivation
for the name Forth, tax your brain no more,
as it was really an accident. He wanted to
call it Fourth, as he thought of it as a fourth
generation language. but the machine he
was using on ly allowed five letter names
so he just left the ' i f  out'

It wa s  in it ia lly devised  a s  a  contro l
language for astronomy and there are two
primary d ia lects Forth -79  a n d  fi g-Forth
(fig stands for Forth-Interest-Group), which
differ in a number of respects. The version
most commonly implemented on micros is
fig-Forth.

The officia l standards f o r bo th  these
Forth versions lay down certain min imum
requirements, so that programs written in
either dialect can easily be converted from
one machine to another, provided that it
uses the same dialect.

Benefits
Individual commercial Forth packages

differ in the ways that they use the avail-
able me mo ry a n d  in  the  extra  facilit ies
which have already been included for the
benefit of the user, but we'll come back to
the icing once we 've looked a t the main
part of the Forth cake.

One of the major advantages of Forth is
that programs are usually executed much
faster than their Basic equivalents, but of
course there has to be some penalty for
this increase in  speed. Fo rth  is  a  more
difficult language to master than Basic and
it is not altogether user-friendly.

As the whole fundamental concept o f
programming in  Forth  is  so  different t o
programming in Basic, you really need to

throw your ideas Out o f  the window and
start again. The experts extol the virtues of
the structured nature of Forth, which they
insist he lps you write  much  better prog-
rams, but that Only holds if  you don't get
lost or give up on the way. In the short term
it really means that you must sort out your
ideas very thoroughly and that your prog-
rams need to be more carefully planned.

As a  Basic-user you will th ink o f  pro-
grams b e in g  o rgan ised  a s  sta tements
placed o n  lines, wh ich  a re  executed in
order (excep t  wh e re  loops.  G O T O  o r
GOSUB are encountered) but Forth is not
organised like that at all. It is built up from
Forth words which are really just labels for
different machine code subroutines which
carry o u t  part icu lar sing le  tasks. E ve ry
Forth system has a series of these words
built in. Fo r example the word 1 +  I  will
cause two numbers to be added together.

If y o u  wa n t  t o  d o  someth ing mo re
complicated than adding two numbers you
simply write several of the available words
consecutively t o  ma ke  a  complete p ro -
gram. All the words which are available to
the user are contained in what is approp-
riately known as the dictionary in memory.
When you fi rst buy a  Forth package this
will only contain words pre-defined by the
software supplier.

To be able to program in Forth you must
understand how a  stack works, because
most Forth operations involve the stack.
Although people often fi nd  i t  d ifficult t o
grasp the idea of the stack there is really
nothing complicated about it — it is simply
an area o f  memory where numbers a re
temporarily stored. The stack operates on
the last in first out principle and it is often
visualised as a pile of plates.

The most important thing to remember is
that numbers are always added to the top,
and tha t  On ly th e  to p  numbe r ca n  b e
removed. (If your only experience of deal-
ing with plates is stacking them vertically
into your microprocessor-controlled d ish-
washer then try the alternative 'union rule
on redundancy' analogy.)

Another major difference from Basic is
that Forth operations use Reverse Polish
Notation (RPN). If you want to add 2 and 4
on paper o r in  Basic you  write : 2  +  4 .
Note th a t  t h e  opera to r (4 - ) i s  p laced
between the operands (2 and 4). In RPN
this is written with the operator last:

24
This may seem rather Irish to everyone

drilled from the cradle to put the operator in
the middle (unless they have battled with
RPN on a Hewlett-Packard calculator) Bu t
it is very logical for a stack-based system.

as you can hardly manipulate a  number
which is not already identified by being on
the stack.  I n  t h e  e xa mp le  a b o ve  t h e
numbers 2  and 4  a re  pushed on  to  the
stack and then the I I  tells the system to
take the top two numbers from the stack.
add these together and then put the result
back on top of the stack

A whole series of other arithmetic oper-
ators a re  a lso  provided i n  Forth .  F o r
example I  *  I  is  used fo r multiplication.
1 MAX I leaves the higher of two numbers
on the stack, and M I N  I leaves the lower
of two numbers on the stack. It is some-
times d ifficult t o  th ink o f  certa in  Fo rth
words as commands as they look more
like punctuation F o r  example I I  prints
Out the top number on the stack.

In addition to allowing you to add num-
bers to  the top o f  the stack and retrieve
them. Fo rth  a lso  contains wo rds wh ich
allow you to copy and change the order of
numbers on  stack. Fo r example I DUP
will duplicate the top number on the stack,
I OVER I will copy the second number on
to t h e  t o p  o f  t h e  s ta ck,  1  D R O P  I
will delete the top number on the stack.
and [  SWAP I  will exchange the top two
numbers on the stack.

If y o u  c o mb in e  t h e s e  o p e ra t io n s
together you can soon get more powerful
functions. Thus D U P  -4
- I  w i l l  
d o u b l e  
a

number, 1 DUP  I  will square it. and l
DUP D U P  I  will quadruple it. Note that
spaces between Forth words are absolute-
ly essential, and that missing spaces are
one of the main sources of program bugs.

Fetching
Moving numbers in and out of memory

locations is accomplished by the fetch and
store instructions. The word f u  fe tch e s a
number from a specified location in mem-
ory and leaves it on top of the stack. Thus
I 300 [  will put the number at memory
location 300 on top of the stack. Of course
you will not see th is number unless you
add a  print instruction 3 0 0  T h e
opposite operation to  fetch is  store 1 1 I
which puts a number, which is first put on
to t h e  stack, in t o  a  specified me mo ry
location. Thus f 600 300 ' 1  will store the
number 600 at memory location 300.

If you  wan t  t o  fi nd  ou t  wha t  i s  in  a
memory location without reading the con-
tents on to  the stack you can use  I ?  j_
Thus [ 300 ? I will now display the 600 we
just stored there. An  extension o f  th is is
DUMP which will display a specified num-
ber o f  memory locations starting f rom a
defined point. These last two words are
very useful when debugging.

There a re  many occasions when i t  is
useful to be able to copy whole blocks of
data from one part of memory to another
(eg word and data processing) and this is
done with  MO V E  a n d  CMOVE.  wh ich
require you to define a source address, a
destination address, a n d  the  number o f
items t o  be  moved. Thus I  3 0 0  500 50
MOVE I  will copy 50 numbers from loca-
tions 300 onward to 500 onward.

If you have followed the story so far you
will perhaps have noticed that Forth looks
like a  lo t  o f  o ther high-level languages,
or ma y seem even more  complicated Po
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FOR THE DISBELIEVERS . . .
8 game Dragon 32 cassette
Dear Sir. I have recently received your 8 program cassette for the Dragon 32 computer, Having received similar cassettes from other software
companies I was not expecting the programs to be up to much either in quality or performance. However, I must write to you and say -
s i m p l ymarvellous
-
.  
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praise of  a product as  I  have very high self-imposed standards The  whole family loved all your marvellous programs especially Wumpus
Mansion, Execution and Snail Pace. I  would choose Interplanetary Trader which is unbelievably addictive. Finally, I  would like to wish your
company the very best of luck with this games tape as it deserves to be a winner. I honestly feel that this is a tape which is a must for every
Dragon 32 owner and it  is a software cassette that all other games tapes should be judged by. Should you wish to use this letter for any
advertising or commercial use, please feel free lo do so No  praise is high enough for your product, which is simply marvellous entertainmentat an absolutely unbelievable price! Mr D. R Airs

Interplanetary Trader
A massive 30K of real t ime adventure
trading in the year 2283 Encounter the
hazards of space flight: pirates. meteor
storms, energy loss, etc Comprehen-
sive on-board computer gives status
reports, damage  reports  warnings ,
elc Defi nitely a challenge,

Wumpus Mansion
increoble tun! Outw
,
t t h e  
W u r n p i  
y o u

can . )  and raid the mansion. Collect
treasures. and Wurhous Blasters and
escape through the maze of  tunnels,
but don't  t rigger m e  TI ME  B O MB
Different eac h t ime y ou p lay  Us e s
29K'

1-li-b
Is a  s k ill o r  luc k ? Tu rn  E 50  in t o
El .000,000 with this simple, yet highly.
entertaining g a me  B r i l l ia n t  s ound
effects and 4-co4our heres  graphics
Uses over 20KI

Atom Hunt

8 GAMES FOR JUST E6.90 AN INCREDIBLE 200K OF PROGRAMMING
111111

95 p e r  c e n t  f u ll-c o lour g raph ic s '
Another superb teat of programming to
stretch your mind and your Dragon s
memory chips to the absolute limits !
1-4 players, individual ratings. Includes
a unique repeat  game facility. Us es
over 20K!

GAMES TAPE 1
8 g a m e  c as s et t e .  J u s t  :

E6.90
which inc ludes postage, VAT
and an UNCONDITIONAL
REPLACEMENT guarantee
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Axel

JOYSTICKS NO T NEEDED

In t he unlikely event of  our
product  failing t o load jus t
return i t  to Act ive Sof tware
for an  immediat e replace -
ment.

A c t i v e  S o f t w a r e
117 I c k n e i l d  S t r e e t ,
B i r m i n g h a m
8 1 8  6 R Z 4
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ALL ORDERS DESPATCHED WI THI N 4 8  HOURS OF RECEIPT.

Execution
Superb hi-res  mov ing graphics
game Play  the computer or an oppo-
nent. Features  inexhaus table da t a
base, continuous scoring, overall rat-
ing, 1 - 4  play ers  a n d  good  s ound
effects Hours Of fun guaranteed! A
massive 30K.

Wipeout
Challenging game of last reaction that
begins eas y  bu t  ge ls  progressively
harder 1-4 players. on-screen scoring
good s ound  ef fec ts  a n d  4-c o lour
graphics. B e  warned —  this  is  not
easy'

Snail Pace
The graphics are ex(:edent — the ex-
citement i s  almos t  unbearable. 1
-
8
'racing snails whizz up the racecourse
to the fi nishing line. Computer calcu-
lated odds and form that really works
A superb piece ol complex program-
ming ensures hours of  entertainment.
A massive 26K!

Air Assault
A simple yet addictive game in full
4-colour hi-res graphics Attempt to
blast the skyscrapers to make a space
and land your crippled helicopter Uses
sound and realistic movement of heli-
copter
COMPREHENSIVE 3-PAGE I N-
STRUCTION SHEET IS INCLUDED

1

Post coupon now to:
Active Sof tware
117 Ickneild Street.
Birmingham, E118 6F12_

solo 4
011t t f f  H H

Why not  pu t  a  fi rs t  c lass  s t amp o n  y ou r  o rder  a n d  w e
will despatch y our  casset t e wi t h in  4 8  hours  o f  rec eipt .

Please rush me a copy of  GAMES TAPE

I enc lose a  Cheque / 1
3
. 0  f o rName:
Address.

1



I  and unintelligible than most.  Bu t  we
have not yet described the main  advan-
tage of Forth which is the ability to define
and compile your own words for new tasks
which can then be added to the dictionary.

The on ly limitations o n  defining n e w
Forth words are that they must be built up
from exist ing  Fo rth  wo rd s  (o rig ina l o r
user-defined), a n d  tha t  yo u  mu st  h a ve
enough space in  the  dictionary t o  ho ld
them, I t  is the great flexibility which th is
introduces that sets Forth apart from other
languages.

In fact defining new words is one of the
easiest operations in Forth. All you need to
do is to place the name of the new word
you want to define, and the sequence of
existing words to be followed, between a
colon a n d  a  semi-co lon. F o r  examp le

SQUARE DUP • ; ]  defines a new word
SQUARE. Once th is definition has been
compiled t h e n  e v e ry  t i m e  y o u  u s e
I SQUARE 1 the sequence I DUP • I will be
followed. O f  course your new words can
be much more complicated than that!

One of the main reasons Forth is faster
than Basic is because Basic is an 'inter-
preted language but Forth is  'compiled'.
Of course the CPU can only actually work
with mach ine  code .  a n d  a l l  h igh-leve l
languages must translate your instructions
into a  suitable fo rm which the CPU can
understand.

To illustrate the fundamental difference
between a  compiled and a n  interpreted
language think of writing a program to boil
a kettle. First, the Basic version:
ID PUT KETTLE UNDER TAP
20 TAP ON
30 IF LEVEL<LIMIT THEN 30
40 TAP OFF
50 KETTLE ON
60 I F TEMP<I100 THEN 60
70 KETTLE OFF

When RUN,  t h e  CP U goes t o  i t s  o wn
dictionary (the Basic interpreter) to find the
meaning of PUT. If this is a valid command
then i t  w i l l  l u mp  t o  a  corresponding
machine-code subroutine i n  t h e  RO M,
which it  will use  to  act on the variables
KETTLE and TAP. I t  now finds ON and
goes through the whole process of inter-
pretation once again, before it can act on
the variable TAP.

Next it finds IF and ,
e  ,  w h i c h  
i t  
l o o k s  
u p

to find that it must compare the variables
LEVEL and LIMIT and branch according to
which one is higher. The execution of the
program therefore proceeds in  fi ts a n d
starts as each command is searched for in
the interpreter and then acted on in turn,
This p rocess o f  interpretation i s  g o n e
through every time the program is run.

In Forth, o n  the  o ther hand, yo u  can
define a new word BOIL-KETTLE I which
contains all the instructions on how to boil
a kettle, but nothing else. Initially you must
define exactly how to  boil the kettle but,
once yo u  h a ve  g o t  a l l  th e  instructions
together, you can COMPILE them into a
new word.

During t h is  compilation p rocess yo u r
instructions a re  converted in t o  a  n e w
pseudo-machine code sequence which is
stored in  memory.  Th is  mach ine  co d e
routine contains the complete instructions
on how to boil the  kettle which a re  now

V L I S T
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Excerpts from Teleforth's dictionary
followed a t  high speed (with  no  wait fo r
interpretation), e ve ry t ime  yo u  ca l l  t h e
word I BOIL-KETTLE

Printing out a ll the  words in  the Forth
dictionary is done by [VLISTI. To get rid of
an existing word you [  FORGET I  it. But
this must be used with great care as it also
deletes every other word above the de -
fined word in the dictionary (ie every word
defined after the word you want to delete).
It is possible to redefine existing words, but
if yo u  fo rge t t o  I  FO RG E T I  t h e  o ld
versions before you compile the new ones
your dictionary soon fills up!

Of course any new definitions you make
will only be retained until you power-down,
unless you save them on cassette or disk.
Originally Forth was written to operate with
disks a n d  e ve n  t h e  non-d isk syste ms
currently available for the Dragon operate
using areas of RAM as simulated disks.

Rather than saving the  compiled ve r-
sions in the dictionary it is more useful to
keep a  co p y o f  t h e  sou rce  co d e  (th e
complete definition) so that you can modify
it, using an editor facility, a t a  later date.
Forth organises source code on a series of
numbered screens,  b u t  t h e  de ta ils o f
these, a n d  t h e  ed ito r commands, va ry
from one implementation to another. When
you are satisfied with your source program
you compile it  into the dictionary using
LOAD T h u s  [ 2  LOAD I will compile the
words on screen 2  and add them to  the
dictionary.

Basic equivalents
The Forth equivalent of the Basic FOR
, NEXT control structure is the I DO

LOOP I which causes a given sequence of
words to be executed a number of times. It
increments the  loop  count b y  one  with
each execution. bu t  I  D D  +  LOOP I
increments by a  specified number (rather
like STEP in Basic). An  extension o f  the
DO ,  L OOP  i s  I  B E GIN . . U N T I L  I
which is really a DO L O O P  of unspeci-
fied length which repeats until a flag on the
stack becomes true.

Instead o f  the Basic IF T H E N
ELSE, we have the slightly scrambled I IF

_ ELSE E N D I F  I  wh e re  on ly the
words between IF and ELSE are executed
if the flag is true, and only the words after
ENDIF are executed if the flag is false.

The main  variations between different
Forth implementations a re  i n  t h e  extra
words wh ich  a re  predefined. and  in  the
way t h e  syste m i s  organised, s o  le t 's

compare the rather different approaches of
Dragonforth f ro m O a s is  So f tware  a n d
Teleforth from Microdeal.

Dragonforth seems to  b e  a imed  ve ry
much at the games end of the market as
the main features are easy-use o f hi-res
graphics and the ability to access nearly all
of the standard Basic commands in Forth.
It is therefore something of a hybrid imple-
mentation wh ich  i s  particularly useful to
the novice who can't face machine code
but wants to use Forth to speed up hi-res
graphics programs.

The demonstration program on the re-
verse o f  the cassette g ives some hi-res
examples, although we  were surprised to
find we  could r e p r o A e  some  o f  these
almost as fast using Basic alone. Presum-
ably t h e  increase  i n  speed  wa s  sma ll
because the calculations involved in these
demo programs we re  ve ry  simple , a n d
because the actual movements were ex-
ecuted at a similar speed in both Forth and
Basic, But higher speed gains should be
achieved as the complexity of the calcula-
tions increases.

Text i s  organised in to  b locks o f  256
bytes — as eight lines of 32 characters on
20 screens (giving a total of 5K) to fit the
Dragon d isp lay. A  standard Fo rth  l in e
editor is included but the lack of a cursor is
a very irritating omission. Basic statements
are included b y placing them in  square
brackets a n d  these  a re  a lso  compiled.
[ GETKEY I is equivalent to INKEYS and

JOYSTK n I  reads the relevant joystick
co-ordinates.

The user manual is nicely produced and
makes some attempt to explain how Forth
operates, but regrettably a lengthy adden-
dum of errors is included. In  addition we
found out the hard way that there were still
a number o f  e rro rs wh ich  had escaped
notice!

Teleforth is a modification of the Arma-
dillo Colorforth for the Tandy Colour Com-
puter and is  rather more  a  Forth fo r the
serious user. Te xt  is  organised in to  the
more normal Forth pattern o f  1024 byte
blocks —  as 16 lines of 64 characters on
10 sc re e n s  (g iv in g  a  t o t a l  o f  1 0 K ).
Graphics a re  no t supported d irectly bu t
writing and  modifying programs is  much
easier as there is a cursor and a full screen
editor, i n  p lace  o f  a  cumbersome lin e
editor. I n  addition t o  the  usual fig-Forth
words, output can be diverted to the printer
with P-ON and P-OFF. a  feature which is
really a n  essential, a n d  a  cu rso r (key)
repeat ca n  b e  enab led (RP T-O N a n d
RPT-OFF).

Teleforth also provides the double num-
ber (32 bits) extensions l  2  DROP I I  2
DUP a n d  [ 2 SWAP I as well as the useful
additional control structures C A S E  I  —
I ENDCASE a n d  F OF I  — I  ENDOF I
(roughly equiva lent t o  t h e  B a s ic  O N -
GOTO).

We have not seen the final version of the
manual (on ly the  orig inal Armadillo  Co l-
orforth version) a s  fu rther modifications
were s t i l l  b e in g  ma d e  t o  t h e  Dra g o n
version. I f  Microdea l ca n  main ta in  t h e
standard set by the documentation for its
Telewriter word-processor package then it
should be first-class. •
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Getting to grips
with Dragon

input and output
Ian Nicholson guides you through the Dragon's input/output memory locations, among the most

important to be found in the memory map.
THE ADDITIONAL INFORMATION book-
let supplied with  the  Dragon labels the
memory between FFOO and FF5F rather
uninformatively a s  ' inpu t  output
-
. I n i t i a l l y
the user might think there a re  96 useful
locations, but since each location occurs
eight times there are only in fact 12 — and
four of these are  reserved fo r future 1.'0
enhancement. S o  the re  a re  o n ly  e igh t
effective locations in the PO.

These e ig h t  lo ca t io n s  co n t ro l  t h e
keyboard. sound output, cassette re lay,
video and screen modes, joystick control,
printer control and timer update. It is quite
clear tha t  th e y a re  probably t h e  mo s t
important in the whole memory map, and a
thorough understanding o f  h o w the  I  0
works is  essential fo r anyone intent o n
mastering the 6809 machine language.

The I  0  is  d ivided in to  three sections
referred to as 1 0  0 (slow); 1 0  1 (fast): I 0
2 (fast). Fast and slow refer to the speed at
which th e  microprocessor accesses the
I 0  when in the address dependent mode
(P0KE65495,0). Th is is a  very important
point to  remember since cassette input
output comes under control of I 0  1 (fast):
so if the 6809 is running in the last mode
then t h e  cassette  1 0  wi l l  n o t  function
properly.

Four locations
Each 1 0  is  managed b y a  Peripheral

Interface Adapter (P IA).  though i n  t h e
Dragon there is no PIA 2 because I 0  2 is
reserved f o r fu ture  enhancement. Ea ch
PIA takes up four memory locations:
PIA 0: FFOO-FF03 repeated seven times to
FF1F
PIA 1: FF20-FF23 repeated seven times to
FF3F
But what is even more remarkable is that
each PIA has six registers, four of which
are assigned to two memory locations

The PIA is really a double PIO, parallel
input output chip. And it has two ports A
and B. Each port has three registers: a
data direction register, a  peripheral data
register and a control register. These are
allocated t o  t h e  me mo ry  loca t ions a s
s hown in Figure I
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Each register should be considered as 8
bits, e a ch  b i t  un ique ly important. T h e
contents of each register are examined by
peeking to the relevant memory locations
and converting the  contents t o  an  8 -b it
binary number; th is then represents the
contents of each bit of the register, bits 0
through 7 reading from right to left. In the
data direction register each bit 0 through 7
corresponds t o  da ta  lines PAO through
PA7 (or PBO through PB7). A •1' in a bit of
this register means that that data line is
programmed a s an  output. A  ' 0  me a n s
that it is programmed as an input.

For a n  example, i f  the  data direction
register h a d  b e e n  se le cte d  a n d  y o u
peeked a t  FF20, yo u  wou ld  ge t  FE  re -
turned (2 5 4 ).  T h i s  i s  represented b y
11111110 in  b inary, wh ich  me a n s tha t
since bit 0  is '0* then data line PAO is an
input. Bits 1 through 7 are '1'. so data lines
PA1 through PA7 are outputs.

As a lready mentioned, t h e  peripheral
data register and data direction register
share a  common me mo ry address, b u t
obviously the computer can on ly access
the contents o f  o n e  reg iste r —  wh ich

u
• •  r
A  d y _ . - 7 : f a g n i s
j• •  •  . 1  a l % : •  s ' •

•

-
n
o
t
,  
-  
0
.
•
;
3
;
.
1
c
r
.
!
V
,
6
.
1
=
z
d
;
6
C
•
4

The Peripheral Interface Adapter (PIA) chip

register depends on the state of bit 2 of the
control register. A l  se lects the peripheral
data register. A  '0' selects the data direc-
tion register Peeking  a t  the four control
registers a t  FF0 1 ,  FF0 3 .  FF2 1 ,  FF2 3
returns B4, 35, 34, 37. respectively. Th is
shows that the peripheral data  registers
have been selected in all four cases. This
would seem sensible. since the computer
has no use for the data direction register
once it has programmed the various bits
as input o r  output. Th e  contents o f  the
PDR o n  t h e  o the r hand ma y  b e  co n -
tinuously changing.

Now mo re  about that control register.
This controls the functions that are either
on o r off — such a s audio and cassette
motor.

Don't be alarmed by interrupt (Figure 2)
t
,

it is not as complicated as people think.
Basically a n  interrupt i s  a  specia l su b -
routine, such as the triggering of a casset-
te re lay, wh ich  th e  computer executes
when i t  rece ives a n  in te rrup t request.
When it  is told to return f rom interrupt, it
takes up from where it left off. An interrupt
flag set to '1
- 
i n d i c a
t e s  
t h a
t  
a
n  
i n t
e r r
u p t  
i
s

requested. In te rrup ts c a n  b e  d isabled.
though, so that a request is ignored.

Since there are two control registers in a
PIA (A  and B), there will be  four control
lines. They are CA1, CA2, CB1, C82. Now
I shall take a closer look at what each PIA
does, starting with PIAO.

Firing
If one selects the DDR-A at FFOO and

then peeks. 0 is returned, indicating that all
eight bits are set to input, as expected. Bits
0 through 1 indicate whether the joysticks
are being fi red (Figure 3 ) A  '0 '  in  b it  0
indicates tha t  the right joystick is  being
fired. A  '0 ' in  b it 1 indicates that the  left
Joystick is  being fired. A  '0 '  in  both b its
indicates th a t  bo th  joyst icks a re  be ing
fired. A '0
- i n  
b i t s  
0  
t h r
o u
g h  
6  
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t e
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row of keys (as connected on the circuit
board) containing the key being pressed.
Bit 7  is the joystick comparator. normally
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FLAGSi ENABLEI PDR CARTRIDGE FIROi
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Figure I  regis ters are allocated to two ports
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Figure 5: deciding which key you are pressing
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Figure 4: it would appear that the Dragon does not use CA-1
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Figure 7 reeding numbers onto the D-A converter
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Figure 8 deals  with the printer and cassette relays
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Figure 9: including video control lines

FF23
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Figure 10: indicating whether a cartridge Is present
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CASSETTE RELi.lf
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GMO
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DDR
PDR
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SIZE

PRINTER RELAY

0

SINGLE
BIT P R I N T E R
SOUND 1
B U S Y

It would appear that the Dragon does
not use CA-1 (Figure 4). CA-2 is the MUX
LSB select and is  connected with  the X.
and Y inputs from the joysticks. When the
sound is enabled. a l '  appears in bit 3, but
this b it  does not exclusively control the
sound.

Printing
Checking the DDR-B confirms that all

bits are input although they may be set as
output when the printer is being used. By
now the reader will have realised that if
FF00 re tu rns t h e  ro w  o f  a  ke y  be ing
pressed a n d  FF0 2  re turns th e  co lumn,
then a  unique key is defined; this is how
the computer decides which key you are
pressing (Figure 5).

If you press a key then a  '0 appears in
the two bits which correspond to that row
and column. Unfortunately the computer
clears FF02 immediately it has noted the
contents, so  peeking a lways returns the
value O. FF00, on the other hand, remains
uncleared. If you enter the following short
program. run  i t  and p lay around on  the
keyboard it  illustrates the point quite well:
10 PRINT HEX$ 'PEEK (65280): GOTO 10

Back to the PIA: control line CB•1 is the
IRO
-
B 
e n
a b
l e  
(
F
i
g
u
r
e  
6
)
.  
P
u
t
t
i
n
g  
a  
'
0
'  
i
n  
b
i
t

0 d isab les i t .  I f  yo u  d o  t h is  then  t h e
functions wh ich  re ly on th is interrupt will
also be disabled, namely the timer and the
PLAY. The PLAY will play the first note of

8,1-IFF03.8,H34 will a llow you to get those
previously unobtainable h ig h  sco re s i n
races against time.

Data direction
In the FIA1 th e  data direction register

sets bit 0 as an input as this is the single bit
cassette data input, B its 2  through 7  are
set as outputs since these bits are linked to
the digital to analogue converter for sound
output. Once sound output has been en-
abled, sound is produced by feeding num-
bers into the D-A converter (Figure 7).

The control register (Figure 8) deals with
the prin ter and  cassette re lays: in  bo th
cases the relay is triggered by means of an
interrupt. Fo r example setting bit 5  to '0*
calls the cassette re lay interrupt. B it  3  is
the line to  the cassette remote —  a  '1  •
switches i t  o n .  T h i s  i s  u se d  b y  t h e
MOTORON. MOTOROFF commands.

Bits 3 through 7 (Figure 9) are the video
control lines, Bit 2 is the RAM size and is
'1' by default. Bit 1 is  the single bit sound
output used in  conjunction with  the D-A
converter a t  FF2 0  t o  p roduce  sound.
These lines are all set to input.

Bits 0,1 (Figure 10) indicate whether a
cartridge is present; if it is, then control is
transferred immediately. For the technical-
ly minded, once the computer is switched
on and the computer has configured the
PIA then the  FIRO flag goes u p  and a
NIRO calls the cartridge. Bit 3 is the sound
enable bit used by SOUND, PLAY, AUDIO
ON 'OFF. Sound is output to the TV when
this bit is set to • 1*. Bits 4,5 must also be
'1'. (Mu ch  o f  the  notation used  in  th is
article is standard notation used by Motor-
ola and is that company's copyright.) •
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DRAGON OWNERS
HAVE A GAME FOR YOU
AT WINTERSOFT WE AIM  TO PIT YOU AGAINST THE DEADLIEST ADVERSARIES

KEEP YOU GUESSING, AND STRETCH YOUR CREATIVITY TO THE LIMITS

THE RING OF DARKNESS
The game created lo  be the most complete, enthralling, addictive and detailed adventure

wnlien for the Dragon 32. A  whole graphic world lo t  nearly 3,000 eavEO daysi voth
kings, princesses, mad waters and dangerous quests will unfold betOre you Across ocean.
river, mountain and forest you travel to  trade in  many towns and dare the depths Of vast
dungeons I m r e  then n ine  leve ls deep with  o ve r 2 0  different creatures in  h ire s 3 D
graphical, in  search o f  Ionurie and the hidden cu rse  o f  the Dark R,rici M a n y hours OF
mystery, suspense and raw excitement await you.

The most impressive adventure tested s o o n  displaced breaklast TV in  CM nOuSm
Your Computer (April)   E 1 0 , 0 0
DRAGON TREK
Your starship has lust entered quadrant 6•8. You are surrounded by eight battle cruisers of
the Kirngon Empire. Do  you tight or run? They launch a salvo of photon torpedoes. You to
HIT. Get a damage report It s OK, the shields are holding. the next move is up to you. but h i.
quick or they will atlac,k again. Holes graphics. Onboard computer and lag time meyractro
,
.
mil have you zapping Kkngons MI the slardate 2477.
"Excellent value tor money t h e  title sequence was magnificent.
- Y O U ,  C o m p u t e r  
£ 6 . 9 9
PEPPER'S GAME PACK
Huge blue mushrooms, mad wizards, bouncing bricks. chessboard strategy doomed space
shuMes and mirk, leasing codes They re a ll to be found on th is great compendium of six

games (Mushroom Muncher. Na d  the  Necromancer. Pepper a Bream:fut, Ch e ssh
c
o
7
a
9
rd

5Tracker Chameleon Run and MasterBmini . . . . . . .  ............ ............... .

ARTIST'S DESIGNER
Produce irdriCere designs in t i-res graphics and save them on cassette. Full lost of features
include lest merging. ioyst ick or keyboard control. circles paint and shape replication. Idea!
for home video captions, education, charts and dog
,  a m s ,  
E 6 . 9 9All prices include p&p, VAT and the AM I E PISOFT guarantee of quality and reliability
.Arailabie from Boots .9/v111(50d software Outlets nationwde o r  send cheques PCP to

Dept 0, 30 Uplands Park Road
Enfield. Middx. EN2

Tel: 01-353 0313 04/

DRAGON SOFTWARE
COMPENDIUM
SERIES £ 6 . 9 5  each

FAMILY PROGRAMS
8 games education. utility p rog-
rams. Suitable for all the family.

FUN AND GAMDS
games compendium fo r  al l  ages
(10 programs)

LIVE AND LEARN
collection of educational programs
for the older child and adult.

ARCADE ACTION •  • E5.75

CITY DEFENCE
exciting missile command game for
one player with joystick,

SEND CHEQUES PO to
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of your local SHARDS
stockist
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FOR ALL THE FAMILY
TREASURE CHEST SERIES
13.95 each

QUIZ PACK. 500 word vocabulary
word quiz and crossword puzzle
generator.
INFANT PACT. Pre-school educa-
tion. Learn the alphabet and simple
counoing_

ACTION PACK. Maze game and
Scorpion attack.
What they said
"Good value for money  p r o l e s s i o n a l l y  pre-
sented tapes  —  Whic h Mic ro  a n d  Sot /ware
Review
'Well thought  ou t  programs, made  bet ter b y
professional presentation and full use of Dragon
facilities
- -  
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u l a
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Games)
• • Excellent for children's parties • -  Your Computer
(Fun & Games).
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"Good value package
- -  S o /
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( F a m i l
y  
P r o
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rams,

[SHARDS SOFTWARE

* * *  EMPIRE * * *
E6.95
•  Defeat the evil Dragon empire
before i t conquers the world!
•  Exciting game of strategy for all
ages (no joystick needed).
•  7 world maps, on-screen scor-
ing, partial screen scrolling.
•  100% H igh  Resolution i n  fu l l
colour with effective sound effects.
•  8 levels o f difficulty
•  With comprehensivd instruc-
tions.

GENDROUS DEALER
DISCOUNTS
— send now for Starter Pack offer
.
All cassettes carry  a  Irleteme replacement
guarantee, are despatched within 48 hours
and ouailly  you f or future descounts.

At
10 PARK VALE COURT
VINE WAY. BRENTWOOD
ESSEX CM14 4UR



OPEN FILE FOR
DRAGON USERS

Send us your Dragon programs, beginning with a general description and then explaining how the program is constructed.
Take care that the listings are all bug-free, enclosing a printout if possible. We pay E6 for each bug-free program published,
double for the program of the month. It you have any problems with the listings, please send your queries to the appropriate

author, Dragon User, Hobhouse Court, 19 Whitcomb Street, London WC2 711F.

Lines
From W J Greenall in Bishops Stortford
THESE TWO  PROGRAMS use the line
facility o f  t h e  Dragon  3 2  i n  producing
curves from a  series o f  straight lines, in
much the same way as artists using string

1 REM LINES BY  TP.J. GICEENALL.
10 PMCIDE 4, 1:S CRE E N 1 , 0 :  PCLS
2C F e l l  X1195 I C  1 9 1  STEP 8
30 L I N E ( X + 6 4 , 0 ) - ( 2 5 5 „ X ) , P S T
40 L I N E ( X + 6 4 , 1 9 1 ) - ( 2 5 5 , 1 9 1 - X ) , P S F I r
50 NEXT
60 FCR X a 1 9 1  TC S T E P  - 8
7C L I N E ( 0 , 1 9 1 - X ) - ( X , 0 ) , P S E T
8C L I N E ( 0 „ X ) - ( X , 1 9 1 ) , P S l a

Scoring
From C Stone in Oldham
THIS PROGRAM CA N b e  used b y any
Dragon user to place a  score routine on

or copper wire  and  na ils o n  a  wooden
base.

In each of the programs line 10 sets up
the graphics mode  and  clears the  h igh
resolution screen ,  t h e  F O R  N E X T
loops produce the series of lines required
for the given pattern and the final program
line h o ld s t h e  d isp la y sta t ic u n t i l  t h e
BREAK key is depressed. Without this the
display returns automatically to the TEXT

the h i-re s  scre e n .  Wh e n  a d d in g  t h is
routine to a program enter the listing from
lines 10 to 260. Lines 300 and 380 should
not be entered as they are only used to
test the program. Lines 300 to 310 are the
works o f  the  program, a n d  a re  entered
anywhere a program needs a score, and a
score update.

10 R E M 4 * * * * * * 4 * * * * * * * * * * * * * * 4 *
20 REM**(C> C .A .STONE.1983* *
30 P E M 4 * C * * * * * * * * * * * * * * t * * * * * *
40 CLEAR500
50 D IMNS(11)
60 P E M * * * * * * * * * * * C * * t * * * * *
70 REM DEFINE DRAW DATA
80 RE M * * * * * * * * * * * * * * * * * * * *
90 N$(0)="C1BM4.0,-IFR2EU4HL2GD4"
100 N$(1)="CIB1A-1,4-0U6G"
110 N$(2)="C1BM4-4,4-0L4UER2EU2HL2G"
120 N $ ( 3 ) = " C 1 B M
4
- 0 , - 1 F P 2 E U H L 2
P 2 E U H L 2 1 . 1 "

130 N $ ( 4 ) = " C 1 B M + 3
,
0 U 6 G 3 R 4 "
140 NV5)="CIBM4-0.-1FR2EU2HL3U2P4"
150 H$(6="C1BM.1.0.-2ER2FDGL2HU4ER2F"
160 N $ ( 7 ) " C 1 B M + 2
,
4 . 0 U 2 E 2 U 2 1 - 4 "
170 N $ ( 8 ) = " C I B M
4
. 1 ,
4
.
0 R 2 E U H L 2 H U E R
2 F D G L 2 G D F "

180 ti$(9)="CIBM-1-0,-1FR2EU4HL2GDFR3'
190 R E M * * * * * * * * * * * * * * * * * * * *
200 PEM B$="BLANK NUMBER"
210 R E M * * * * * * * * * * * * * * * * * * * *
220 B S = " C O B M + 0
,
- 6 R 2 O D I L 2 O D I R
2 O D I L 2 O D I R 2 O
D I L 2 0 D 1 R 2 0 "

230 R E M * * * * * * * * * 4 * * 4
.

mode. I n  t h e  second examp le  l in e  6 0
paints o u t  t h e  unused port ions o f  t h e
screen.

Finally, a fter you have run  one o f  the
programs, press BREAK and type in NEW
and press ENTER. Now enter the following
one line program.
10 PMODE 4,11SCREEN 1,0:GOTO 10
Run this. Then try altering the PMODE and
SCREEN instructions in this program.

90 NEXT
10C GCTC
1 BEM LINES 2  BY  T . J .  GiiEENALL,
le PMCPE 4 , 1 :  SCREEN 1 , 0 :P CL S
20 FCR X • 1 9 2  TO j t  STEP - 8
30 L I NE  ( 3 2 , X ) - ( X + 3 2 , 1 9 1 ) , P S E I T
40 L I NE  ( 2 2 3 , X ) - ( X + 3 2 „ 0 ) , P S E T
5C NEXT
6C p  y r  ( o
,  )  F  
t i  
I  
N T  
(  
2  
2  
5  
•  
1  
)

7C GC TC  7 0

Variables
NS= Data for drawing numbers.
B$=Data for blanking numbers.
S$---Data for drawing score.
A—Units counter.
A l =Tens counter.
A2= Hundreds counter
Lines 300-380 test the program

Continued on page 42
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240 REM S WS C OR E "
250 R E M * * * * * * * * * * * * *
260 $WC1BM-4-0,-1FR2EH4ER2FBM-1-4,4,5HU4ER2FHL2GD4FR2EBM+4)+1R2EU4HL2GD4FBM4-6,4-0U6R
3
F
D
G
L
3
R
F
3
B
M
-
1
-
4
,
4
-
0
R
4
L
4
1
1
3
R
4
L
4
U
3
R
4
8
M
+
4
,
4
-
4
R
4
B
M
-
1
-
0
,
-
2
1
_
4
"

270 R E M * * * * * * * * * * * * * * *
280 REM DRAW NUMBERS
290 R E M * * * * * * * * * * * * * * *
300 PMODE4,1:SCREEN1,1:PCLS
310 A=A-1-1
320 IFFE>9THEN A1 =Al +1 'A=0
330 IFA1>9THENA2=A2-1-1;A1=0
340 IFA2>9THEN A 2 = 0 ' A 1 = 0
,
A = 0
350 D R A W " B M 2 2 5 1 0 "
4
-
N E A 2 ) - 1 - " B M 2 3 2 , 1
0 " 4 - N $  A 1 )
4
- " B M 2 3 9 , 1 0
" 4 - N $ ( A )

360 DRAW"BM180,10"4.S$
370 DRAW"BM225,10"+B$
380 G O T 0310

From Alison Dowey in Lurgan i n s t r u c t i o n s  are contained in  lines 670-
THIS IS AN Invaders-type game in which 7 2 0 .  Lines 10-150 set up the variables,
you have to shoot all the aliens before your 160- 270 draw the screen, 280-590 are the
fuel runs out. The more aliens you shoot, m a i n  movement routine and 600-660 are
the faster your  fuel i s  used up. T he t h e  end-of-game routine,

S p ace Race
1.0 ' * * S P A C E  R A C E . . . 8 Y . . . A . D O W E Y
20 C LS:PR IN T " D O  YOU WANT IN ST R U C T IO N S<YiN ) "
30 A $ = I N K E Y $ ' 1 F A S <>" Y "  AN D  A $ < > " N "  T HEN .?el
40 I F A S = " Y "  T HEN G O SU8680
50 poKE65495,0
60 K=O
70 D D =0
90 OLSO
90
100 T I = 0 T K = O ' T L = O ' T J = 0
110 A = 1 0 2 4
120 H I T S=1
130 B = A
140 SCORE=20
150 G = A
4
4 6 3
160 FO RX=3 T O  2 7  ST EP4
170 A = 1 0 2 4
180 F O R I =0  T O 288  ST EP 3 2
190 PO KEA4- 1,202
200 N EXT I
210 EO R I =3 2 0  T O  4 5 6  ST EP 3 2
220 P O K E A + I A 8 6
2,30 N EXT I
240 FO RY=64 T O  3 2 0  ST EP 6 4
250 P O K E A
4
- X 4 - Y , 1 4 5
260 P O K E A - P X -
4
- Y
+ 1 , 1 5 3 : P O K F A
- W 4 - Y 4 2 , 1 5 ?

270 N E X T Y
,
N E X T X
280 ' * * * * * * M O V E M E N T * * * * * *
290 T I=T 14- 1
300 B * = I N K E Y $
310 I F P l i = " Z "  THEN B 1 = - 1
320 1F 13$="X"  T HEN E1 =1
330 I F  K=1  T HEN POKE SHOT,. 129
340 ; F K = 1  T HEN SHOT=SHOT-32
350 I F  SHO T<A THEN K = 0
3 6 '  I F  K = 0  THEN 3 9 0
370 I F  PEEK<SH O T - 32) =153 THEN P O K E S H O T
-
3 2 , 1 , 2 8 ' P O K E S H O T - 3 3 A M P O K E  
S H O T - 3 4 , 1 2 8 J P

OKE 5
H O
T
- 3 1
1 2 8
: K =
0 : P
L A Y
" T 2
5 5 0
3 A "
' S C
O R
E = S
C O
R E 4
. 2 8

3S0 I F  PEEK( SH O T - 32 ) =145  THEN POKE SH O T - • .32128PO KE S H O T - 3 1 A 2 8
,
P O K E  S H O T -
,
3 0 A 2 8

ILAY"T 25503A" 'K=0:SCO RE=SCO RE- 1- 28
. . .3 '
400 PRINTT481,"SCORE"“i1CORE;" " ; :$ C R FFN 0 ,1
410 SCREEN0,1
420 I F  SCO RE=1000 THEN 5 7 0
430 I F K = 1  T HEN PO KE SH O T , 2 0 9
440 I F B C =" M "  AN D  K = 0  T H E N  SHO T =G - 32:K=1
450 1
. ; = G
-
4
- 8 1

464 1FG>A4-510-32 THEN GFW5 1 0 - 3 2
47.7,
, 
I F  
G
<  
A
+
4
4
9  
T
H
E
N  
G
=
A
+
4
4
9



480 I F  8 1 1 .  T HEN PO KEG - 8 1 , 1 2 8
490 I F 8 1
.
= - 1  
T H E
N  
P O K
E G -
4 - 2 ,
1 2 8

500  P O K E G
,
2 3 1 : P O K E
G 4 - 1 , 2 2 6

510 T U = T I / ( 3 0 - 3 * D D )
,
T K = F I W I J >
520 I F T K = T L  THEN 5 5 0
530 T L =T K
54n PO KEA- 3 2 +3 2 *T K , 1 2 8
550 I F  T L = I 5  THEN 6 0 0
560 G O T 0280
570 DD=DD.4.1
580 P O K E G
,
1 2 8
,
P O K E G
+ 1 , 1 2 8

590 G O T090

10
20-
30
40
50
60
20

' B R I C K  OUT

* B T  P . H I L L  *
12 - 4 - 83

' U S I N G  A  CG P- 115

' S E T  U P . .

L L " ;
220 PRINT t2130, 'T HE B R I C K S . " ;
280 PRINT@194, F O R  EACH BRICK H I T  YOUR S
CORE";
290 PR IN T &258 , " WILL  B E  INCREASED B t
300 PR IN T Q 322 , " 10  P O I N T S . ' ;
310 PRINT@450
; ' P R E S S  
A  
K E Y  
T O  
S T q R
T . .
4
.

80 H I=0 :F =0:CLS2 320 AS=INKEYS;IF  A $ = "  'THEN 3 2 0  •
90 FOR J = 0  TO 3 1 330 GOSUB 1 2 2 0
100 8 S -

, -
C H
R S
( 1 2
8 )

340 CLSO :G =1:S=0:SI=0
110 CS=C$1.8$ 350 PR I N T 1 i2 , " s c o r e " ; +C H R S( 128 ) ; SI ;
120 NEXT J 360 PR I N T @ I 2 , " h i " ; 1 - C H R S( 1 2 8 ) ; " s c o r e " ; H I ;
130 DS=CHRS(195)+CHRSC1953tCHRSCI95) 320
140 380 GOSUB 390:GOTO 6 9 0
150 PRINT&42,"BRICK O U T ' ; 390 ' BR IC KS &  WALL SUBROUTINE
160 FOR N =24 TO 8 3 400 FOR N=32 TO 6 2  STEP 2
120 PR I N T @N , " ; ; SO U N D  5 0 , 2 4 1 0 PRINT@N,CHRSC159);
180 NEXT N 4

2
0

NEXT N
190 PRINT@I34,"WHICH WILL  YOU USE - ' ; 430 FOR N =33 TO 6 3  STEP 2
200 PRINT @194,"J 0YST ICK( I )  OR ARROW KEYS 440 pRINT@N,CHR$(255) ;
( 2 ) " ; 450 NEXT N
210 PRINT@262,"ENTER " ; I N P U T  J A 460 FOR N=54 T O  9 4  STEP 2
220 IF J A>2  THEN 1 5 0 420 RRINTI2N,CHRS(255)1230 IF J A = I  THEN F =1 480 NEXT N
240 IF J A =2  THEN F = 2 490 FOR N =65  TO 9 5  STEP 2
250 CLS2 500 PRINT@N,CHRS(159);260 PRINT@56,"USE YOUR SK I L L  T O  REMOVE A 510 NEXT N  C o n t i n u e d  on page 44

60e  C LSEI PR I N T T 226 , " PLAN ET  DESTROYED.HAPD L U C K S C R E E N 0 d 1
61m PR I N T T 3 4 , " T O T AL  SCORE "JDD*100.04-SCORE
620 H O = D D * 1 0 0 0
4
- S O F I F H O > H 1  
T H E N  
H I -
H I D

63n P R I N T T 9 9 " H I - S C O R F  I S  " 1 - 1 I
640 PRINTr .2484,"PRESS KEY P "
650 SCREENO A
EGO I F  INKEYS. i. " A"  T HEN GOTO 5 0  EL SE 6 6 0
670  CLS1
680 P R I N T S 3 4 , " T H I S  I S  A N  INVADERS T YPE GAMF I V
L T H E AL I EN S BEFORE YOUR F U E L  RUNS OUT.
U SHOOT T H E  F AST ER YOUR F UEL I S  USED U P . "
690 P R I N T
,
P R I N T " T
H E  
K E Y
S  
A R
E  
<
-
z  
x
-
>  
A
N
D  
m  
F
I
R
E
S
"

700  PR IN T T 482 , " PR ESS A  KEY T O  PL AY"
710  I F  I N K E Y S = " "  T H EN 710
720 RETURN

Brick Out
From Paul Hill in Stevenage
USE YOUR SKILL to break down the wall.
Please note that POKE 65495.1 has been
used to speed up the ball. If  your machine
will not run then delete line 900. Also do
not b reak the  game  until th e  computer
asks "Another game yes o r no", a s the

poke will stop the cassette recorder work-
ing. The listing was printed using a Colour
Graphic Plotter 115.

Program notes
Lines
60-130
140-240

250-320
330
340-680

Set up.
Ask if  joysticks o r arrow keys
are required.
Instructions of game.
Play a tune.
Brick wall and score routine.

4 WHICH YOU HAVE TO SHOOT A L
THE MORE ALIENS YO

690-780

790-920
930-990
1000-1090

1100-1130
1140-1160

Start of main loop and placing
of the bat.
Ball position X and Y,
Convert X and Y to PRINT'u
Re mo ve  b r i c k  a n d  p l a y
routine.
Random bounce.
Check i f  a l l  b ricks a re  re -
moved and update on score.

1170-1230 Ne w game tune.
1240-1370 Ga me  over, display score and

hi-score.
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520 FOR N=95 TO  1 2 5  STEP 2  9 3 0
530 PRINT@N;CHRSC1591; 9 4 0  '  CHANGE X , Y  TO PRINT
540 NEXT N  9 5 0  I F  I N T ( Y / 2 ) = 1 / 2  THEN NY=Yit15:GO1O 9 2
550 FOR N =92  TO 1 2 2  STEP 2
550 PRINT@N,CHRS(255) ; 9 6 0  N Y = ( Y - I ) * 1 6
520 NEXT N  9 2 0  I F  I N T C X/ 2 3 =X / 2  THEN NX=X/2:GOTO 9 9 0
580 FOR N =128 TO  1 5 8  STEP 2  9 8 0  N X=C X- 1 ) / 2
590 PRINT@N,CHRS(255) ; 9 9 0  A=( N YtN X)
500 NEXT N  1 0 0 0

510 FOR N=129 TO  1 5 9  STEP 2  1 0 1 0  POKE 5 5 4 9 4 , 1 : ' SL O W DOWN
620 PRINT@N;CHRS(159I; 1020 ' REMOUE BRICK..530 NEXT N  1 0 3 0  FOR NN=I T O  5
640 FOR N =0 TO 4 4 8  STEP 3 2  1 0 4 0  PRINTQA,CHRSC159) ;
650 PRINT@N,CHRS(133) ; 1 0 5 0  FOR N=IT 05:NEXT  N  •
660 PRINTPN1-31;CHRSC138) ; 1 0 6 0  PRINT@A,CHRSC128) ;
620 NEXT N  1 0 2 0  NEXT NN
680 RETURN 1 0 8 0  PLAY'L25505COEFGO4FEDCBA"
690   1 0 9 0  D=RN0C3)
700 X3=1:Y3=1:X=RN0C22)+3:Y=RNDC5) -4-15 1 1 0 0  '  RANDOM BOUNCE..
710 '  LO O P. .  1 1 1 0  I F  0 = 3  THEN X 3 = I
720 '  K E Y  OR J O YSTICK MOUEMENT.. 1 1 2 0  I F  0 = 2  AND Y ( > 9  THEN 13=- 1:G O T O  1 1 4
730 I F  F =1  THEN X X = ( J O Y S T K ( 0 ) i .
4
2 ) : G O T O  0
750 1 1 3 0  1 3 = 1 : 0 = 0
240 I F  F =2  AND PEEK( 143 ) =223  THEN XX=XX-  1 1 4 0  S=S1- 1: IF  S > I I 9  THEN GOSUB 1 3 1 0 : 5 = 0 :
1 : I F  XX<0  THEN XX=0  G O T O  1 2 5 0
750 I F  F = 2  AND PEEK( 344) =223  THEN XX=XX
-
1
-  1 1 5 0  
P R I N T @ 8 , S 1 ;

1 : I F  XX>22  THEN XX=27  1 1 E 0  RETURN
760 PRINT1i4491-XX,DS; 1 1 2 0
720 PRINT  MID SC C S,XX+3,22- XX) ;  1 1 8 0  '  NEW GAME T U N E. .
780 P R I N T @ 4 4 9 , L E F T S ( C S
;
X X ) ;  
1 1 9 0  
F O R  
N =
I  
T O  
2

790 '   1 2 0 0  PLAY"L4004ACEGO3ACEGO4ACEG"
800 '  BAL L  PO SIT IO N X  8, Y  1 2 1 0  NEXT N
810 X=Xi-X3:Y=Y1-Y3 1 2 2 0  PLAY"L4004COEFGABO5COEFG°
820 I F  X<3  THEN X 3 = I  1 2 3 0  RETURN
830 I F  X>6 0  ! H EN  X3 =- 1  1 2 4 0
840 I F  1 < 3  THEN 1 3 = I  1 2 5 0  '  > > -  G A M E  OUER - < <
850 I F  1 > 2 9  THEN G=G1-1:PLAY'L4001GFEDC": 1 2 6 0  I F  S I > H I  THEN H I=S1
IF G >3  THEN 1 2 5 0  ELSE 2 0 0  1 2 2 0  POKE 5 5 4 9 4 , 1 : ' SL O W DOWN22
850 SET CX,Y,01 1 2 8 0  CLS5:PRINT$242,"GAME O U ER . " I
870 I F  PO I N T ( X , Y) =2  THEN SI=S11-10:GOSUB 1 2 9 0  PRINT IP24,"
950 1 3 0 0  P R I N T @ 1 5 9
;
" Y O U R  S C O R E :
-
" ; S I ;

880 I F  PO I N T ( X , Y) =8  THEN S I = S 1 1
-
1 0 : G O S U B  1 3 1 0  
P R I N T i
1
2 5 5 ,  
' H I  
S C O R E :
-
" ; H l i

950 1 3 2 0  FOR DE=1 T O  400:NEXT  O E
890 I F  PO I N T ( X, Y) =5  THEN PL AY" L 8 0 C " : Y3 =-  1 3 3 0  PRINT@452,"ANOTHER GAME YES OR N O " ;
1 1 3 4 0  GS=INKEYS
900 POKE 6 5 4 9 5 , 1 : '  SPEED UP22 1 3 5 0  I F  G S="Y"THEN 3 3 0
910 RESETCX,Y)  1 3 6 0  I F  GS="N"THEN CLS:ENO
920 GOTO 2 1 0  1 3 2 0  GOTO 1 3 4 0

Loading hex
From Peter Barry in Wirra l
THIS I S  A  s imp le  me th o d  o f  load ing
hexadecimal numbers directly into mem-
ory. The program listed is a short machine
code  r o u t i n e  f o r  ' u n -NE V i i in g '  a n
accidentally 'NEWe d •  p rog ram.  I f  t h is
should happen then a simple EXEC 32754
will bring the program back. The  routine
will not work if you type in a new Basic line
or define a  new variable before restoring
the old program.
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10
2 0
3C)
4C)
5 0
6 0
7 0

CLEAR 2 0 0
5
3 2 7 5 3
DATA 9 E
5
1 9 , B D
, 8 3
4
F 3

DATA 3
0 5 0 2
, 9 F
5
1 B ,
9 F
5
1 D ,
9 F
5
1 F ,
3 9

FOR I = 0 T 0 1 3
READ A S : A S = " & H " 1 - A S
POKE 3 2 7 5 4 - 4 - 1
5
V A L ( A s )
NEXT I
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i.tort.iNS

( 0 5 8 2 3 7 4 2 1 4 2 .
WE  GUARANTE E

DE S P ATCH
WITH IN

• 2 4
HOURS
Po re s y ,

P I P  S e p

GIVE YOUR
DRAGON

SOME STICK!

DRAGONTAMER from Mr. Micro
allows Atari type and other digital
joysticks such as Pointmaster and
Quickshot to be used with your
Dragon—giving better response and more
control. For the first line your Dragon
will be able to reflect your true skills so
that you can achieve higher game scores
with less frustration.
PLUS
To ensure maximum value, the
DRAGONTAMILK package includes two
original Mr. Micro games for use with
digital joysticks.

1
AGONTAMElt is available by post

direct from Mr. Micro, Send a cheque or
postal order for £9.90 to I i , Micro Lid..
69Partington Lane,
Swinton, Manchester
M.27 3AL.
Please allow 21i
days for delivery
Dealer enquires
are welcomed Mr.
MI UR CI

Tandti
AUTHORI SED DEALER

DRAGON

GRAPHICS GENERATOR

A new  p r o g r a m  f o r  t h e  DRAGON a n d  TANDY C ompute r s  b y  T ony  W o r r e l l .

*  Wis h  y o u  c o u l d  p r o d u c e  c o m p le x  g r a p h i c s  a n d  T e x t  i n  h i g h  r e s o l u t i o n ?
*  Need a n  e a s y  t o  u s e  p r o g r a m  t o  h e l p  y ou?
*  Want  t o  c o m b in e  y o u r  p i c t u r e s  w i t h  y o u r  ow n  p r og r ams ?

b a y TEL: Brixham 6565

sikyl
,
•
6th

a c c e s s  M C  EIAACL AVCARO VISA
WEL CO ME

As DRAG O N s p e c i a l i s t s  a n d  TANDY d e a l e r s ,  w e  a r e  a b l e  t o  a d v i s e  a n d  s u p p l y  y o u
w i t h  a l l  t h e  DRAGON c o m p a t a b le  TANDY p r o d u c t s  a s  w e l l  a s  a  f u l l  r a n g e  o f  DRAGON
s o f t w a r e  a n d  h a r d w a r e .

You  n e e d  o u r  G R A P H I C S  GENERATOR. Pa c k e d  w i t h  f e a t u r e s  i n c l u d i n g  r o u t i n e s  f o r
i n v e r t i n g ,  r o t a t i n g ,  c o p y i n g ,  o v e r l a y i n g ,  t a p e  s a v i n g  &  l o a d i n g ,  p r i n t i n g  e t c .

Send 0 . 9 5  f o r  p r o g r a m  &  1 2  p a g e  m a n u a l
or  E 1 . 0 0  f o r  m a n u a l  o n l y  ( r e f u n d a b l e  o n  p u r c h a s e  o f  t h e  p r o g r a m ) .

We p u b l i s h  a  m o n t h l y  DRAGON n e w s l e t t e r  ( E 4 . 5 0  f o r  1 2  mo n t h s  s u b s c r i p t i o n ) .
Pleas e c o n t a c t  u s  f o r  a l l  y o u r  D r a g o n / T a n d y  r e q u i r e m e n t s .

c=11trnpo " e .  g e r
-  E l  
v .  
u s  
m  
g o
.

Pump Street,c -
r  
r

4 = 0  -  d o k  B r i x h a m ,
DEVON

TO5 8ED.
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Classified

CO 20 ED 40 LO 60 E0 60

El 00 Et 20 El 40 E 1 .50
El SO E2.00 £2.20 E2 40

C2 60 E2.80 E
-
3
.
0
0

E3 20

E3 4C E3.60 E3.60 E4 00

E4.20 E4 40 Please continwe On a separate sheet o l pacer

For Classified Advertising Rates please ring
Simon Langston on 01-930 3840 •

—DRAGON COPY —
ccpy machine code cassettes and mergc
programs Send E l 50. P. Kilgalon, 14
Harnboe Onve. PeNtett,. Cheshire

NEW N E W
CHOPPER BLITZ (Destroy the City
and parachute to safety) £7
GOBBLER I  I  (A  Maz e Chas e
then thru the Tunnel to real dangen

£6.50.
SAE and 50p for Catalogue

SAINT GEORGE SOFTWARE (GU)
73 Ling Street. Liverpool 7

DRAGON INDEPENDENT
OWNERS ASSOCIATION

Maths program,
MATHS DERBY— Programmaele mares lace
*hid' children ot all Capabilities can play on
equal lerms Kids can play dad'
MANS ADVENTURE — Aimed at 9-11 year
olds Use  your f a n s t o  Outwit the MallS
Monster and rit e
,  h i s  
c a s t l e
PLUS SOWS PROGRAMS

D I O A Members f 3  9 5 )  inc P&PNon-rembers ( t  95
Ciegues PD D.I.O.A. Scheel Hoes*, Win.
terpardaas, Camiey Island Seod S A F. for
member
,
i1 
( I r a
,  
r ,

PROTECT Y O UR DRAG O N wit h  a
fi lled PVC dust cover, only E3.95

Sherbotne Des igns .  'V ic t ory
House'. 8a The Rank, Mortn Bradley,
Trowbridge, Wilt s  T e l  02214  4425
Access and Barclaycard. Covers for all
computers, p r in t e r&  monitors ,  e t c ,
available Dealer enquiries welcome.
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•a* I  THE SOFT SEVEN * * *
A collection of seven quality programs for
the DRAGON 32
I . GALACTIC BOMBER
2- H EAR  AND SPELL
3. WORDSEARCH
4. GR APH  IX
5. MUSIC M AKER
5. HANGM AN
7. TH E GREAT RACE
All on one cassette costing ONLY E3.50
mcl P&P, Send cheque postal order to

T. 0 G ant t
20 Thoringion Avenue, Caws Heath

Hadieldh, Benilent, Esset

COMPUTER
CORRESPONDENCE

COURSES
LEARN TO MASTER THE DRAGON

A complete course in  BASI C program-
ming which is  designed specifically fo r
She D R AGON  oucro-computer I t  i n -
c ludes wo rd  proc es s ing.  fi le -
management. stock-controi. games, and
educatonal applications. Suitable for the
complete beginner, hobbyist ,  le a ch e
,
,
and business person

Cost of Course
Including computer E243
Excluding computer E19.50 until

Pnce per Module MSS
for  full deL31).q we t,  enck7s,012,,,e
COMPUTER CORRESPONDENCE

COURSES
(Dept. 011.1 Churchway, West lisley

NI' Newbury BERKS RG16 OAN
Tel: (06326) 336

COVER YOUR DRAGON. Attractive
two-tone fi tted cover. E2,95, inc luding
postage Cov ers  for all other compu-
ters, printers, monitors, etc available
Computacovets, 5 2  Wolseley  Road,
Rugeley,  Sta f fo rdsh ire .

DRAGON OWNERS. Why risk los ing
your valuable M  C programs  Pas t ,
reliable copying service.. only E2 includ-
ing tape and p&p C  J  Fletcher. 2 2
Leacroll Road,  Winster. Nr  Matlock,
Derbyshire DE4

DRAGON R A L L Y  R A C E R .  T h e
newest a n d  bes t  game f rom Video
Software, price £4.50 (inc p&p). Send
cheques to Video Software, 22  Fair.
lawn. Swrnclon . Wi l t s  SN 3  GET

DRAGON GAMES.  Lines : Surround
your opponent before he  surrounds
you. Saviour: Save your last remaining
city. Both with m c Only  E5 for the two
Send to Ottawa Software, 34 Oak lands
Avenue, Saltdean, Brighton, Sussex.

TERMINAL SOFTWARE
LINE UP 4 - O u r  first program tor the

Dragon 3 2  —  a  machine co d e  bra in
teaser

Only E4.95!
From an good dealers o r b y mad order

from
TERMINAL SOFTWARE. Dep t . D U .

26 Church  Lane .
Preetwich, Manchester M25 5 AJ
* * D e a l e r  e ro u  h e S w e I C C
-
t e * *

**Machine Code prograrnmersel**
We w il l  o f fe r u p  t u  E l  GOO ta t  90oCt.
original programs for any o l the popular

micros

Here's my classified ad.
(Please write your copy in capital letters on the lines below.)

I make this

Name

Address

Telephone

WANTED URGENTLY
Games programs for The Dragon.
We pay top royalties or purchase
your program for cash, We have
the organisation to market your
work properly and national dealer
network to ensure maximum re-
ward tor your genius.
Write today in confidence to:
NORTH WISH,
GROUND FLOOR,
RALLI BUILDING,
STANLEY STREET,
MANCHESTER M3 5FD
or  phone  061-832 7049

SWAP U N W A N TE D  S O FTW ARE
throUgn our exchange CAA). Free mem-
bership S end  SAE for dotes :  A & P
Software Serv ices (DU).  142  Broad-
stone Way, Bradford, Yorkshire

DRAGON G AMES by  Brother Soft .
ware. Maz e Men, E5 Adventure, E5
Dambusters, £4 Ca t  and Mouse. E4.
Cheque PO to A. Brown, 25 Augustus
Close. St Albans, Heels.

DRAGON USERS. Send your program
on tape which I will return with printed

E2.00, M .  Swanson. 5  High
Street. Sptisby. Linos

BY RETURN LISTING SERVICE for
Dragon BBC Spectrum Newbran Ono
Send E l per program plus  tape, plus
sae to Byte 7, Riverway, Nailsea. Avon
(0272) 851337

words. at 20p per word so I owe you E

Please cut out and send this form to: Classified Department, Dragon User, Hobhouse Court, 19 Whitcomb
Street, London WC2
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unique aspect of the program is that each a c c e p t  any input.
line of text is automatically centred on the 1 6 0 -2 2 0  T h e  prin tout t o  t h e  screen.
line. This produces a professional appear- T h e  centralising i s  done b y
ance. l i n e s  190 and 200 by deduct-

ing the LENgth o f  the line
Program notes s t r i n g  from the width(W) and
Lines d i v i d i n g  by two. The INT func-
20 C l e a r s  enough space fo r a n  t i o n  is  used in  order to cater

A4 size printout. f o r  odd-width lines.
50-100 S p e c i fi e s  s i z e  a n d  b o rd e r 3 1 0 -5 0 0  T h e  printout, using similar pro-

style. c e d u r e s  as above,
120-150 I n p u t  of each line of text. Note 6 3 0 -e n d  T h i s  is a  facility for modifying

the use of line input in 140 to v a r i o u s  aspects of the format

Labelling
From P Williams in Guisbo rough
THIS PROGRAM UTILISES the good text
handling abilities of the Dragon. The idea
of the program is to produce. on a printer.
leaflets or labels which could be used for
advertising, book or record labels, invite-
tions, admission tickets. or any similar use
by small clubs or private individuals. The
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time. When  the program is run, a  dot is 2 0 - 6 0  P r i n t s  out the instructions.
printed on the screen at a random time and 7 0 - 7 4  P r i n t s  out the dot at a rod time
at a random point on the screen. When the  a n d  at a rnd point.
dot appears the player presses the space 8 0  A d d s  up the t ime if the space
bar and the reaction time then appears on b a r  is not pressed.
the screen. 9 0  S t o p s  time.
The program notes are as follows: 9 5 - 2 3 0  P r i n t s  out the answers.

Reaction
From Nicholas Appleyard in Sheffield
THIS GAME IS  intended to  test reaction

5  •  *  *  *  F O R  T H ED R AG  O N  3 2  *  9 5  I F  T I M E  7 0  T H E N  2 0 0
* *  1 0 0  G O T O  8 0

10 '  *  *  R E A C T I  O N  *  *  1 1 0  I F  T I M E  =  1  T H E N  1 7 0
11 "  *  *  B Y N I C H O L A S A P P L E Y A R D  *  A  1 1 5  O L S

G ED13 *  *  1 2 0  P R I N T  @ 3 2  " Y O U R  T I M E  W A S  " ; T
12 '  *  *  1 9 8 3  *  *  I M E
2 0  C L S 2  1 3 0  P L A Y " T 6 L 3 B L 8 A L 3 G L 8 F L 3 E L 8 D L 1 C "
3 0  P R I N T  @ 6 4 „ " T H I S  I S  T O  T E S T  Y O

UP R E A C T I O N S "  1 4 0  P R I N T  " P R E S S  A N Y  K E Y  T O  T R Y
4 0  P R I N T  " P R E S S  T H E  S P A C E  B A R  WH  A G A I N " ;

EN YO U  S E E  "  O H R $  ( 1 2 8  +  4 8 )  1 5 0  I F  I N K E Y $  =  " "  T H E N  1 5 0
160  G O T O  5 5

5 0  F O R  A  =  1  T O  5 0 0 0 :  N E X T  A  1 7 0  O L S :  P R I N T  @ 3 2 , " O H E A T ! !  D O N ' T
5 5  O L S 4 : T I M E  =  0  K E E P  YO U R  F I N G E R  O N  T H E  B A R
6 0  P L A Y " C D E F G A B ; B : B ; B : B : A G F E D C "  1  u
7 0  O L S  1 8 0  S O U N D 1 , 5 0
71 Y  =  R N D  ( 3 0 0 0 )  1 9 0  G O T O  1 4 0
7 2  X  =  R N D  ( 4 8 0 )  2 0 0  O L S :  P R I N T  @ 3 2 , " Y O U  H A V E  G R AN
7 3  F O R  N  =  0  T O  Y :  N E X T  N  N Y  R E A C T I O N S ! ! "
74  P R I N T  @ X
l  C H R $  
( 1 2 8  
+  
4 8
)  
2
1
0  
P L A
Y " A
B : A
B : B
; B :
A "

8 0  T I M E  =  T I M E  +  1  2 2 0  G O T O  1 4 0
9 0  I F  1 N K E Y $  =  "  "  T H E N  1 1 0  2 3 0  E N D



Dragon Games Master is a carefully
structured book about writing

games programs. All major aspects
of interactive computer games are

considered as you learn how to
handle sound. colour, graphics,

movement, mazes, detection,
decisions, responses,

consequences, scoring systems,
status displays. economics, skill

levels, title sequences and
instructions. You will learn how to

include these features in all your
own games. The book takes you

through each step line by
line from writing the

simplest games right through
to the design and construction
of first calls adventure programs

Which rival commercial software
in their complexity and presentatim
,
:
.
1
6
0
p
p
)  
E
5
.
9
5 A

Abacus Software .. . . . . . . . S Lethaby Numbering
Systems 20

B&H Software ... 9
Barn by Software 4 M & J Software 26
Blaby 4 MST Consultants. . . . . . . . 8 & 9
Boots 6 Microdeal  1 5 & 52
Buffer Mtcroshop 4 Micro-De-Bug 26

Micro Mart 45
Monster Software Club 26

Cascade Software 4 J. Morrison (Micros) 26
Cornpusense 16 Mr Micro 45
Computasolve i t
Computer Systems. 45
Coppice Software 11 Oasts Software 26
Cotswold Computers 11
Rod Crookes 28 PSS 61

Peaksolt 28
DACC
Dragon Dungeon

26
18

Premier Publications
Programmers Guild

32
34

Elkan Electronics . . . . . 20 Reel Computers 36

F
FBC Systems 20 Salamander Software

Shards Software
2

40
Software Lending Library   28
Statacom  2 8

Games and Computers 11
Gem Software 24
Gravesend Home

Computers 24 Tiger Software
Typewriter Centres

30
30

Hilton Computer Services 24 West Devon Electronics 30
Windrush Micro Systems 48
S. W. Winter 40

JCB Micro Systems 24- Wizzard Software 3 0
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The Working Dragon is the book toi
those of you who dream of putting

your computer to some practical
use. It is based on a collection of
solid. sophisticated programs in

areas such as data storage, finance,
• graphics,  household management,
education and games ot skill.

Some of the more advanced
programs include a Text Editor,

which can perform many of the
functions ot a word processor, and
Music Editor, which will let you

write long music programs without
endlessly repeating similar routines.
Each of the programs is explained in
detail, line by line. And each of the programs
is built up Out of general purpose
1 subroutineswhich,once

understood, can form the basis of
any other programs you need to
write. Advanced programming skills
spring out of the discussion
explaining each subroutine. The
collection also leaves you with a
wide range of practical application
Drograms which might otherwise
only be available on cassette.
160pp) E5.95

MACE
EDITOR /ASSEMBLER/ MONITOR

by Cream Trott

DRAGON 32 CARTRIDGE

E 29.95 INCLUSIVE O F  VAT  11 POSTAGE
VISA / ACCESS ACCEPTED

WINDRUSH MICRO SYSTEMS
%GRIM M )  LABONATONES. NORTH WAL5HAN NORFOLK, ENGLAND. W M  DMA

TELEPHONE 104192 i 405600  D E A L E R  ENOIANIES isentE D
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1
1 If you've got a technical question or problem write to Cathy

Hyde. Dragon Answers, Dragon User, Hobhouse Court, 19
Whitcomb Street. London WC2 7HF
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Bugs for
no reason
IF I may be allowed to impinge on
your space I  have a couple of
questions on the Dragon.

First, if the computer is await-
ing an input and is  left for 10
minutes or  more, the program
develops a  bug and is  conse-
quently lost This is most frustrat-
ing if the program is home-grown
and no hard copy has been made.

Secondly, when entering a
program or lust running one bugs
appear for no reason. Use of the
RESET button does not help, the
keyboard loses control and
Strange combinations of letters
and figures appear on the screen.
Any clues?

G Webber,
Weymouth,

Dorset.
THE TWO problems you have
described are most probably tied
in with each other. As mentioned
In the answer to a similar query
in the May issue at Dragon User,
you should lirst check whether
there are large fluctuations in
the mains power supply coincid-
ing with the crashes. I f  this is
the case. a good fi lter may be
required.

Also check whether the speed-
up poke is  used in any at the
programs, as this will generally
give a similar effect or cause the
machine to lock up.

lt, on checking both these
points, neither can be seen to be
causing the problem. you should
return the machine to the origin-
al dealer for testing.

Other
languages
I HAVE owned a Dragon computer
for two months and am very
pleased with it.

I have seen another language
advertised t o  us e with m y
machine. I t  is Forth and comes
in tape form. Although not dis
-satisfied with the Basic used with
the Dragon. I would like to know
if there are any real advantages in
using this new language.

Simon Webber,
Wellington,
Somerset.

THE MOST obvious advantage of
Forth over your existing Basic is
that it  runs a lot faster. Once
familiar with the language you
should also find il easier to write

programs and they should also
be easier to debug.

Dragon Data will be marketing
a version of Forth on cassette
which will allow you to access
Basic.

Keyboard
•grievances

AS THE owner of a Dragon 32
computer. which I have posses-
sed for six months, I am pleased
with its overall performance. Hav-
ing said this, however. I have two
small grievances: the size of the
screen display and the lack of
response f r om t h e  'cheap'
keyboard.

Can the chips containing the
screen display be replaced with
those for another machine? And
do you know of any manufacturer
who produces a quality keyboard
into which the 'guts of  the Dra-
gon might be transplanted with a
few alterations?

Duncan Rennie,
Cults.

Aberdeen,
I'M AFRAID I can't help you with
either of  your questions. The
chips can't be replaced, but
cartridges for 51 by 24 display
are available. The Dragon's
keyboard is  one o f  the most
expensive components i n  the
Dragon and I  don't know o f
anybody offering alternatives.

Memory
details
I AM a  filth-form student a t
Billericay School. cur rently
embarking on the Youth Enter-
prise Scheme, in which I plan to
sell computer software.

I would be very grateful if you
could advise me where I can find

a detailed printout of the Dragon
32 memory map

C Stichbury.
Billericay,

Essex.
WHILE THERE is a basic memory
map provided in the additional
information appendix to the Dra-
gon manual. this is not compre-
hensive enough for many users
such as yourself.

Dragon Data now has a book-
let c a lled information f o r
machine code users which is
available on request. This book-
let gives a more detailed mem-
ory map and some useful loca-
tions for  those interested i n
machine code. Also included in
the booklet are details on moni-
tor and joystick connections
which have proved useful t o
many users.

Graphics
with text

Dragon Answers

AS EVERYONE is aware, it is not
supposed to be possible to print
text on a high resolution screen
on the Dragon, although I have of
course read various methods of
drawing characters including the
excellent articles by David Lawr-
ence.

However, the higher resolu-
tions take up tour 'pages' which
are in horizontal bands across the
screen. I wonder if it is possible
to display only three pages, using
the bottom quarter of the screen
for captions in normal text. I t
sounds feasible but I can't work
out how to do it.

F W Hart,
Moulton.

Northants.
UNFORTUNATELY I T  i s  n o t
possible to mix true text and true
graphics due to the tact that the
text graphic mode is controlled
by bit 7 of SH22. Therefore, as

there is only one control bit, it
selects either graphics (bit 7 set)
or text (bit 7 clear).

Saving
with hex
I HAVE been using the Tandy
manuals Getting started and
Going ahead with Colour Basic.
On a Tandy it seems possible to
CSAVEM using hex addresses as
opposed to decimal. I  could not
make this work. Can you tell me if
it can be done? This is  the
example.
CSAVEM'x',4,6F,SE
If it can't be done. do you know
why?

Pauline Hampson.
Lawton Heath,

Alsager.
IT IS certainly possible to use
the CSAVEM command with hex-
adecimal addresses on the Dra-
gon 32. All hexadecimal num-
bers should be preceded by an
'41,H
. 
t o  
i n
d i
c
a t
e  
t
h
a
t  
t
h
e  
f
o
l
l
o
w
-

ing alphanumeric is  a hexade-
cimal number.

Therefore. the example you
have noted should read:
CSAVEM'x'.8(H4E,81H6FAH5F
where &H4E specifies the start
address in memory, 8,H6F repre-
sents the end address and, finally,
•SH5F represents the execute
address.

POINT
problems
I HAVE had a Dragon 32 now for
six months and during this time
two major problems have been
spoiling my  attempts t o  write
programs. I  can't get either the
POINT or PPOINT command to
work.

M Treanor,
Ben fleet.

Essex.
THE POINT and PPOINT com-
mands may be tested with the
following routines:
POINT 1 0  CLS 3

20 PRINT POINT120.20)
PPOINT 10 PMODE 3:SCREEN

1.0
20 PCLS 3
30 PRINT
PP0INT(20.20)

These routines should both give
the value 3 as the answer_

If your Dragon does not give
the correct answer you should
return it to the original dealer for
testing.
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Competition Corner

Put robot power
Gordon Lee tests your skill at solving alphametics Power tran provides the prizes.

on your Dragon
ONE OF THE oldest types of mathematic
-al puzzle  i s  t h e  'cryp tarithm i n  wh ich
letters a re  substituted fo r digits. and the
solver has to discover the original values.
Try this example:
ABCDE * 4 =  EDCBA
The answer is 21978 •  4 =  87912

In 1955, J A H Hunter invented the first
cryptarithms that actually fo rmed logical
sentences. We now hear that:
STARS + RATE –  TREAT
FOUR F I V E  =  EIGHT
(the a lphametic i s  co rrect  e ve n  i f  t h e
sum isn't!) — or even
CELLAR +  M U R D E R  +  CL E RI C =
CLEARED

The numeric equivalents o f  the above
alphametics are:
89568 *  6591 =  96159
6057 •  6291 =  12348 and
102263 •  983703 + 120341 =  1206307
In fact the second of the three puzzles has
several other alternative solutions that you
might like to find.

This mo n t h s  competit ion question i s
also in the form of an alphametic. Let me
set the scene: I bumped into Alan the other
day outside the newsagents. "Just been for
my magazines," he announced. showing
me a copy of Dragon User, and also one of
those word puzzle books.

You seem to  be  getting on  fine with
your n e w Dragon."  I  remarked. " B u t  I
didn't know that you  we re  interested in
word puzzles as well. Here's something for
you to try that combines the two.

I sketched out the following alphametic
based on the words DRAGON USER.

"What you have to do," I explained, " is
to substitute d ig its f o r  le t te rs e a c h
different le t te r stand ing  f o r  a  d ifferent
digit."

'I se e .
- 
m u
t t e
r e d  
A
l
a
n
,  
s
c
r
a
t
c
h
i
n
g  
h
i
s

head. -
A n d  
a l
s o  
b
o t
h  
' D
R
A
G
O
N '  
a
n
d

'USER are perfect squares,
- I  c a l l e d  
a f t e r
him as he walked away.

Later that day the phone rang. I t  was
Alan. "About this puzzle ,
- h e  s a i d .  
" I ' v e
been working on it and it seems that there
are a  number o f  possib le a lternatives.
-"We ll.
- I  
r e p
l i e
d .  
"
i
n  
t
h
e  
a
n
s
w
e
r  
I  
h
a
d  
i
n

mind, the word DRAGON represents my
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Prize

Rules

M E P
THE PRIZE THIS month is a Micrograsp
robot from Powertran Electronics, includ-
ing all the necessary interfaces.

TO WIN THE robot, you have to send in
the most elegant solution to  the puzzle.
You must show how the competition can
be so lved  w i t h  t h e  u s e  o f  a  B a s ic
program. developed on your Dragon 32
computer.

As a tie-breaker, complete the follow-
ing sentence in 15 words or less:

phone number., and you've just dialled it."
A f e w minu tes la te r th e  phone ra n g

again. " I  still haven1 enough information.
-announced Alan plaintively.

"Well le t s say that the number repre-
sented by the letter 'E• is the same as my
house number." As Alan knew my address
he was able to solve the problem instantly.
Can you?

May winner
In the May competition, the number of

terms needed to exceed each successive
integer is:
2(4): 3(11); 4(31); 5(83): 6(227): 7(616):
8(1674): 9(4550) and 10(12367).

Note that if the number of terms needed
to exceed each integer is divided by the
number o f  te rms required to  exceed the
next smallest integer, the result — as the
series p ro g re sse s  —  co n ve rg e s  o n
2.718281828 — the constant e.

The winner is Gordon Harris of Middles-
brough who will be receiving his prize of a
printer and word processing package from
Microdeat.

I want to  add a  robot to  my Dragon in
order to

Your entry must arrive at Dragon User
by the last working day in July 1983. The
name of the winner, and the solution to
the puzzle, will be printed in the Septem-
ber issue of Dragon User_ You may only
enter the competition once. Entries will
not b e  acknowledged a n d  w e  cannot
enter into correspondence on the result.

Please send your entries to Competi-
tion Co rne r.  Dra g o n  Use r.  Hobhouse
Court, 19 Whitcomb Street, London WC2
7HF.

Answers to Competit ion Corner,
Dragon User, Hobhouse Court, 19

Wh itcomb Street, London WC2 711F.



DRAGBUG 1 2 . 9 5
DRAGBUG IS ESSENTIALLY A
MACHINE CODE MONITOR FOR
THE DRAGON 32K GIVING THE
USER EASY WRITING, ENTER-
ING AND DEBUGGING FUNC•
TIONS FOR MACHINE CODE
WRITING. IT INCLUDES ALL
THE FEATURES OF PROFES-
SIONAL MONITORS FOUND ON

LARGER MACHINES.
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ATTACK 7 - 9 5
ATTACK IS A SUPER FAST, ALL
MACHINE CODE ARCADE STYLE DATAPLAN 1 2 . 9 5
GAME FOR YOUR DRAGON 32K.

DATAPLAN IS A DATABASE
YOU ARE THE CHIEF SECURITY T Y P E  FILING SYSTEM WHICH
OFFICER ON THE PRISON A L L O W S  THE USER TO ACCESS,
PLANET 'KOVENTRI• WHERE S O R T  AND PRINT INFORMA-
ALL THE CAPTURED SPACE T I O N  AS IT IS REQUIRED.INVADERS ARE KEPT UNTIL A
HUMANE WAY OF DEALING I T  IS ENTIRELY MENU DRIVEN
WITH THEM CAN BE FOUND. F L E X I B I L I T Y  IS ITS STRONG POINT
THERE HAS BEEN A MAJOR D A T A P L A N  WILL STORE UP TO
BREAKOUT AND IT IS A RACE 2 0 0  LINES OF INFORMATION
AGAINST TIME TO STUN THE E A C H  OF 64 CHARACTERS OR
INVADERS AND CARRY THEM 1 0 0  RECORDS EACH OF 127 BITS.
BACK TO THE SECURITY COM-
POUND. AFTER BEING IN THE S T A R T R E K  7
-
9 5

OPEN TOO LONG THEY MUTATE
AND BECOME MUCH FIERCER. T H I S  VERSION OF THE POPU•
SEE HOW LONG YOU CAN KEEP L A R  GAME OF STAR TREK
THEM ALL LOCKED UP 'FOR. P U T S  YOU IN COMMAND OF

THE SS ENTERPRISE DURING
THE WAR WITH THE EVIL

1 1 1 1 1 1 K I I I M .
1 • 1 6 . . .

KLINGONS. YOU ARE TOLD
THAT THE EMPIRE HAS BEEN
INVADED AND IT IS YOUR
MISSION TO DESTROY THE ENEMY
FEATURES INCLUOE: BATTLE
COMPUTER, LONG/SHORT
RANGE SENSORS,WARP DRIVE,
IMPULSE ENGINES, PHASERS,
PHOTON TORPEDOES ETC ETC.ET

THE POLICY OF PSS IS TO GUARANTEE A COMPLETE REFUND IF NOT COMPLETELY SATISFIED WITH YOUR PURCHASE

Personal Software Services%mato
Fantasy, Heroes & Realities

for DRAGON 32K

TEXTSTAR 1 2
-
9 5
TEXTSTAR ENABLES THE USER
TO CONSTRUCT FILES IN ASCII
FORMAT WHICH MAY BE RE-
CORDED ON CASSETTE TAPE
AND SUBSEQUENTLY RELOAD-
ED FOR EDITING. EXAMINA-
TION OR PRINTING
TEXTSTAR MAY BE USED
EITHER ASAWORD PROCESSOR
INCLUDING ALL THE USUAL
FUNCTIONS OR TO EDIT BASIC
PROGRAMS.
TEXTSTAR WILL HANDLE UP TO
21000 BITS OR A 20K PROGRAM
ON 32K MACHINES. THIS IS THE
EQUIVALENT OF 6 PAGES OF
A4 TEXT PER LOADING.
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Another great game from Microdeal
the first of a new generation of fas
action, talking arcade games.
At the start of each frame the
computer warns the androids
of an intruder "Intruder
Alert"!! Now you can either
run for the nearest doorway,
escape and be called a ,-
"Cowardt,'or chase, shoot and
try to wipe out the androids,
however, if you hit one It will
turn into a GHOST ANDROID, c
- 1
-
capable of wandering thru walls
— which of course are elect-
rified with a fatal effect on
you when touched!! Should
you clear the screen the
computer sneers "I'll get
you next time". Wi l l  It?

All Cassettes SS e h  1Pos
AVAILABLE FROM DRAGON *SEALERS
SEND IstaASS STAMP FOR OUR FREE

v5ikcM1CRODEAL,
14 TRURO ROAD, ST. AUSTELL,
CORNWALL, PL25 5JE. TEL: 0726.67676.
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