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Editorial
Rumours get circulating from time to
time, like the rumour which said that
Dragon User would cease after June
(circulated a m ong newsagents),
that so-&-so isn't going to produce
any more Dragon software (which
has often proved to be true, but not
as often as it has been put about),
that the Dragon is dead (after Dragon
Data closed down in 1984) n o w
someone else has started a rumour
that our publishers 'don't like' Dragon
User, whatever that is supposed to
mean.

This concerns us. because it  is
vague notions like that which cause
alarm and despondency. Now listen
here: the publishers brought in new
staff to keep Dragon User going, a
new computer to help with the ad-
ministration, a nd brought a ll the
subscriptions under their own con-
trol to avoid problems. While the de-
mand exists, so will Dragon User; the
demand comes from users. So don't
be discouraged by rumours — none
of u s  wa nt  t he m  t o  be c om e
self-fulfilling.

On a  much jollier note, a  well
known electronics company ha s
some Dragon 32 reference cards to
give away. See page 4 for details.
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How to submit articles

The quality  of  the material we can publish in
Dragon User each month will, to a very great ex-
tent depend on the quality of the discoveries that
you can make with your Dragon. The Dragon
computer was launched on to the market with a
powerful version of  Basic, but  with very poor
documentation.

Articles which are submitted to Dragon User
for publicat ion should not be more than 30130
words long.  All submissions should be typed.
Please leave wide margins and a double space
between each line. Programs should, whenever
possible, be computer printed on plain white
paper and be accompanied by  a tape of  the
program.

We cannot guarantee to return every submit-
ted article or program, so please keep a copy. If
you want to have your program returned you must
include a stamped addressed envelope.
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Lost
adventure
CAN yo u  h e lp  u s  with  t h e
Dragon adventurer? We have
received an order from Alloa
for Colossal Cave with  a  E6
postal order: unfortunately. no
address was included.

So if  you live near Thorne
Road post office and haven't
received your cassette, please
write o r phone 061 225 4674
and id e n t if y yourse lf .  Y o u r
cassette is waiting.

Malcolm Cowan
Cowan Software

23 Bristol Ave.
Levenshulme

Manchester 19
M19 3NU

Caring
needed
CAN anyone he lp  with  soft-
ware/ hardware/adaptations
for u s e  b y  h a n d ica p p e d
children?

S. Beardwood
Westgarth Childrens Home

79 Victoria Rd.
Oland

W Yorks.

Banbury
club
I WOUL D b e  grateful i f  you
could place in your letters col-
umn a  call fo r other users to
join a new Dragon club in Ban-
bury a n d  t h e  su rround ing
area. They should contact me
at my  address o r on  (0295)
53300

Back
issues

J.H. Plester
47 Easington Rd.

Banbury
Oxon 0X16 9HJ

IN ANSWER to  the inquiries
about back issues, it's slipped
your mind that Peaksoft have
acquired Dragon Use r back-
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issue stock. Prio r to January
1986, the issues still available
are: 1984; Feb/Mar/May/Jul/
Nov/Dec; 1985: Jan/Feb/Mar.
They a re  priced a t  E l each,
post included.

We do try to maintain a com-
plete collection o f  worthwhile
Dragon periodicals, and I hope
you won't mind if I also mention
that we can offer copies of all
editions o f  Dragon Monthly,
and prin te r dumps o f  Rad io
Dragon.

Correct
Pokes

Harry Whitehouse
Peaksoft

48 Queen St.
Balderton

Newark
Notts NO2 3NS

THE P O K E S  l i s t e d  f o r
Madness and the Minotaur in
the Ju ly issue are  somehow
wrong. He re  a re  the  correct
ones:
POKE 8772.134
POKE 8773.255
POKE 8774, 151
POKE 8775, 5
Machine code:

$2244 LDA S F F
$2246 STA <  SO5

The p o ke  8728 se t s  t h e
number of points that need to
be scored to win. I would like to
thank Mrs.  Pauline Harpson
for pointing out the errors to
me.

($224 hex)

Simon Hargrave
Crawley Hill Farm

Ulcy
Ours ley

Glos. GL11 5BH

Hyperun
error
THANK YOUR for publishing
my letters "Pokes galore
- a n d"Screen change" in  the Feb
and July issues of DU. Thank
you also to everyone who has
bought my Hyperun program,
which is still available at E3_50.
However, there were unfortun-
ately some errors printing, and
I have come up with  shorter
versions of 'A' and 'B' instead.

Program A:
SKIPFPOKE 126,4:POKE
127, 0:EXEC 46941

Program B:
10 FORK=31000 TO 31010:
READM:POKE K , M: N E X T :
EXECK-11:DATA 189,160,146,
134,57,183,1,103.126,131,113,
RUN

In " Scre e n  Change", t h e
PRINT/0 c o m m a n d  should
be followed by a comma not a
full stop. During the DATA state-
ments, th e re  a re  so me  u n -
crossed zeros so I'll point out
that there shouldn't be any let-
ter "O's.  This should clear up
any confusion.

Paul Burgin
18 Moorcroft Road

Fulwood
Sheffield

Yorks S10 4GS

Any old
OS-9
POSSEDANT le logical "Stock
Recording S ys t e m"  e t  u n
Dragon 64, et je desirerai me
procurer l e  d is q u e  ' ' 0 S 9
Operating System
- a i n s i  
q u e
son maniuel.

Pourriez-vous m'indiquer ou
puis je trouver ces derniers en
Grande Bre tagne; j ' a i  d e ja
ecnt c h e z  "Compusense " .
"John Penn" et "Costswold".
mais malheureusement c e s
societes n e  l e s  possedent
plus.

Veuillez ag rie r,  Monsieu r,
rexpression d e  m e s  s e n -
timents distingues.

Mr Patrick Souloumiac
4 Allee du Capitaine Bonson

21150 Venarey-le's-laumes
France

Get
Serious
I HAVE enjoyed your magazine
during t h e  p a st  t wo  years.
When a re  you  go ing  to  ge t
smart and start catering to the
serious user? The Dragon has
the capab ility,  w i t h  0 5 - 9 ,
which is being used in Israel by
businesses, d o c t o rs ,  a n d
engineers. How about a review
of "The Banker" board, which
expands RAM to 256k without
lugging F le x  a lo n g  l i k e  a
mother-in-law? A s  a  g a me s
machine, t h e  Dragon is  last
year's toy.

Harry C. Taylor ll
Chemical Engineer

Hamaa gal 32
Rimon

55402 Kiriat Ono
Israel

WE h a ve  a  p ro b le m w i t h
OS-9: nobody in  the  UK  is
licensed to  marke t  it ,  o r,  i f
anybody is.  we  have yet to
hear about it. We would like
more c o n t r i b u t i o n s  a n d
reviews on professional sys-
tems, and would be most in-
terested to hear from anyone
who c a n  h e l p  o n  e i t h e r
subject.

Printer
connector
OVER t h e  la st  f e w months
there have been several in -
quiries both to  'Letters Page'
and 'Dragon Answers concer-
ning the interfacing of the Tan-
dy TP-10  P rin t e r w i t h  t h e
Dragon computer.

The Tandy Tp-10 is a thermal
Printer wh ich  i s  lo w priced,
compact a n d  i s  id e a l  f o r
listings.

As the Tandy T I
7
-
1 0  
n e e d s  
a

serial input, a Parallel to serial
coverter i s  needed. I  h a ve
constructed a  conve rte r t o
meet this requirement, and if
any one would like details to
buildthisconverter I will supply
these at a cost of El _Oa

Alan Johnson
23 Ashmole Road

Abingdon
Oxon 0X14 5LH

Puzzle
listing
APOLOGIES t o  Gordon Lee
and the  garners fo r leaving
this listing out of the August
puzzle page.

10  F O R  N = 1 1 1 1 2  T O  -
. 7 1 4 2 b20  S . N * N
77.0 SS=ST R S( S) :8 1 0 .M I D S
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SO N E X T  F
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100 P R I N T  N . S
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Dragon User People's Chart
IF THIS goes on, well be re-naming Juxta-
position "Fixtaposition". The Barons of Ceti
V's popularity just continues to  reassert
itself. See Mike Gerrard's Adventure Trail
this month for some hints, if your nerves are
about to crack.

Or you could write to Paul Davidson of 211
Dunminning Road, Glarryford. Ballymena,
Co. Antrim, N. Ireland BT44 9PP He hasn't
sent an anagram, exactly - he just wrote in
the space "I have just finished Juxtaposition.
and if anybody wants any help, send me an
SAE and I  will he lp  them". Ta, Paul. No
prizes. though.

A special mention to Keith Turner, who not
only used most of his top three letters, but
listed the ones he dicit use. as well. They
say DIDOOP But this months anagram win-
ner is SA. Siddiqui of Chiswick, London, who
not only used all his letters up, but says exact-
ly what the editor is always saying — 'The
Dragon world should unite not fight'. You see,
crawling works. Sometimes.

Found another great program? Discovered
new depths in an old favourite? Send us your
list of five favourite programs g a me s ,  appli-
cations, facilities, disk or tape — in order of
preference, on the form printed here (or make
your own — thousands do).

Moreover, if you can devise a witty or apt
anagram from the letters of your own favou-
rite three (you need not use all the letters). you
may be the winner of 25-wor1h of Microdeal
software.

Results August 1986
1 Juxtaposition
2 Shocktrooper
3 Bean Stalker
4 Jet Set Willy
5 Rommel 3D

( W i n t e r s o f t )
( M i c r o d e a l )

(Micro Vision)
(Software Project)

( M i c r o d e a l )

Chart Eight
Voting for Chart No. 8 closes at lpm on Friday, 19th September 1986. Entries recieved after that
t ime will not be eligible for inclusion in that month's voting. The editor's decision is final. Only one
entry per individual per month will be allowed.

My top 5: Voting Month 7 N a m e
1   A d d r e s s
2

4
5
My phrase is:

September 1986 Dragon User 3

THE DRAGON COMPUTER SHOW

Adults 0 . 0 0
Children & OAPs 50p

Returns to Wales

Saturday 4th October Cardiff W a l e s  Airport 10 .00  4 . 0 0

Another sensational show where you can meet the
leading retailers of Dragon Software, hardware and

peripherals.

Ample car parking
Refreshments

If you would like to demonstrate how you use your Dragon in an
interesting or unusual way please contact John Penn.

Further details available from
John Penn

Bordon (04203) 5970
DR5



News desk If you have any new products for the Dragon — software or hardware —
ring the News Desk on 01-437 4343

Non slip mat
TRADITIONALLY. you want to
slip, you step on a mat. It's the
next best th ing to  a  banana
skin_ The Stopslip mat has put
a stop to all that. Stops' ip is for
the table o r the worktop and
has t h e  answer to  a ll those
slippery problems that can oc-
cur in the workshop. lab, office
and home', even, who knows?
the skiddy carpet, if you use it
inventively.

Stopslip is made of an in -
herently tacky material which
holds objects placed on it, ac-
cording to  ou r reports_ a s i f

Free
Dragon
Cards
Elcan Electronics have been
clearing o u r  t h e ir grannie 's
special cupboard a n d  have
discovered a hoarded bundle
of N a n o s  S y s t e ms  C o rp .
reference cards for the Dragon
32. These handsome. fold-out
10-leaf cards. woth £3.95 each,
contain ready reference infor-
mation for system commands,
BASIC characters. statements
and special keyboard keys, in-
structions for simple graphics
and mu sic .  B A S I C in te rna l
codes, me mo ry  ma p ,  h e x
listings a n d  s p e c ia l  t i p s ,
printed in black and white and
spot colour on white with a red
surround.

One of these cards can be
yours. if you are among the first
300 Dragon User subscribers
to send a large SAE (A5 size is
best), enclosing a DU address
label w i t h  y o u r  subscribe r
number on it as proof of identity
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glued. with o u t  leaving  a n y
residue on the objects or the
table. Th e  tackiness can  b e
restored wh e n  fl agg ing  b y
washing t h e  ma t  i n  w a rm
soapy water to  remove dust
and debris. It can be supplied
in various sizes. in thickness of
2 or 3mm, and can be cut to
size with ordinary scissors.

Call the suppliers. Cobonic
Ltd.. 3 2 .  L u d l o w  R o a d . ,
Guildford, Surrey GU2 5NW,
on (0483) 505260 for more in-
formation and prices

(the number will be just above
your name on  you r address
label), to  Dragon Card Offer.
Elcan Electron ics, 1 1  B u r y
New Road. Preswich , Ma n -
chester M25 8JZ.

Trojan
disk
PAMCOMMS L td .  h a s  co n -
verted the  software supplied
with the Trojan lightpen, to run
from DragonDOS on disk. The
conversion is supplied on disk,
with an assembler source file.
and costs £3 all inclusive from
the company's High Wycombe
address.

On special offer from Pam-
comms are some copies of the
Smeed and Somerville  book
Inside the Dragon, fo r £3 (E4
overseas). This, they tell us, is
the publisher's final possible
reduction, so if you want Inside
the Dragon. don ' t  wa it  a n y
longer.

Pamcomms, 21. Wycombe
Lane. Wooburn Green, Hig h
Wycombe. Bucks 1-IP10 OHD.

Bargains for the
brave
Proops Distributors Ltd. have a
number of working and non-
working Dragon 3 2  un its a t
knockdown prices_

Said Mr. Borrow at Proops:
We have 30 working Dragon

32s, complete with the power
pack. which we are offering for

each, and 60 non-working
units with minor faults and no
power pack. which we are of-
fering fo r £15 each. We have
had to  remove the top-cover
from all the machines to avoid
copyright problems, because
they are all out of warranty —
there a r e  n o  g u a ra n te e s
available. Because of this, we
really want to sell them to per-
sonal callers only, so that they
can see what they're getting
and have the situation explain-
ed to them.

'If someone is  rea lly keen
and can't get along to us, they
can ring up  and enquire. We

BECAUSE o f  t h e  d ra ma t ic
response t o  Dragon  Use r's
subscriptions offer, some peo-
ple will find that their subs are
starting in August. The reason
is simple: we have run out of
July issues, so there won't be
any available as back issues.

To h e lp  o u t  readers wh o
have been building up a collec-
tion of DUs, we will photocopy
any two articles from July 1986
for t h e  p r ic e  w e  n o rma lly
charge fo r one (E1, irrespec-
tive of length). We are u nable to
photocopy whole issues.
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The main  articles Y i  u ly ' s
issue were:

Canoe.' a long machine code
game.

Disc Drives: basic advice on
choosing a disk drive_

also have 10,000 square feet of
electronic surplus stuff here, if
people want a n  incentive to
come by.'

Proops Distributors Ltd. are
at the Haybridge Estate, Castle
Road, Camden Town, London
NW1 (one tube stop up from
Euston Station on the Northern
Line) and the phone number is
(01) 267 6911

Journey P lanne r:  h o l id a y
motoring plan in Basic_

Extra g ra p h ics :  f o r  t h e
Touchmaster tablet.

Plus a d v e n t u r e  t r a i l ,
Dragonsoft (Aquanau t  471 .
The Vortex Factor, Ro mme l
3-D), Arcade Arena, Dragon
Answers Compet it ion  (A p ri l
winners).

The Machine Code series,
fortuitously, did not appear in
the July issue.

Please allow plenty of time
for delivering photocopies, as
we have to fi t the copying in
around everything e lse —  if
there is a rush, this could take
several weeks.

Missing
Persons

AFTER a disastrous explosion
in the  Dragon Use r address
box, we  have lost touch with
writer G e o f f  E t t rid g e  a n d
August People's Chart winner
Jason Lee. Please write and let
us know where you are.



C o m m u n i c a t i o n  S e n d  in your questions, requests, and pleas to Communication,Dragon User, 12-13 Little Newport Street, London WC2

Problem Can anyone recom-
mend so me  good adventure
games fo r the Tandy Colour
Computer?
Enquirer P  Marlow, 5 0  L ime
Avenue, B e n t le y ,  Wa l s a l l ,
West Midlands, WS2  OJP.
Problem A m  looking  f o r  a
screen dump for the Dragon 32
to output t o  a  Micro line 8 0
Printer. A lso ,  a re  there  a n y
other u s e rs  n e a rb y  f o r  a
monthly chat o r meeting?
Enquirer A  J  R o lph, 6 9
Knaves Hill. Linslade, Leighton
Buzzard. Bedfordshire, L U 7
7SE.

Problem A s  I  n o w u se  m y
Dragon 32 as a  word proces-
sor, can anyone tell me if I can
obtain a good word processing
program in cartridge form, as I
do not have a  d isc drive and
loading a tape version is time
consuming.
Enquirer C MadreII, 28 Sled-
wick Road. Cleveland, TS23
3HU.

Problem: Can anyone help in
converting th e  Gratext p rog-
ram (June 86) fo r the Co Co
32K. Also, anyone wanting to
swap tips, games, etc,

GROSVENOR SOFTWARE
SUPERDOS:DragonDOS compaiible disk operating system without the bugs, Mike
Kerry, author of ALLDREAM has gone far beyond the patches listed in D,U to
produce a really reliable DOS at last. Strongly recommended as art upgrade for all
DragonDOS 1.0 / 4:0 and Cumana 1.2 2 , 0  users.
SUPERDOS ROM to lit yourself, with full documentation: M O O
Or send ds your disk controller tor updating
- 
E 1 2 . 0 0
Programmers Guide to Dragon/SuperDOS -  a  most useful book E 2 . 5 0
See PNP Communications ad. for complete controllers and disk drives.
ALL DREAM: The standard Dragon Editor/Assembler for machine code work
ALLDREAM: Tape E12.95 Cart.  E 24
-
95 .  O S K O R E A M  
f o r  
S u p e r D O S  
e t c .  
E 1 9 . 9
5

CROSS REFERENCE LISTER for Basic programs. An invaluable aid. E 5 . 0 0
DRS: the fastest Dragon database Tape (can put to disk) E 9 . 9 5
AMATEUR RADIO ENTHUSIASTS: Coming soon -  AX25 PACKET RADIO by
G4BMK Only Grosvenor Software have the know-how to bring you this exciting new
mode at an affordable price. Send SAE for full details.
RTTY -  CW A M T O R  -  SSTV -  Morse Tutor Ma idenhead  -  all available.

Please acid 40p P&P (El export). Send SAE for full details.

2 Beacon Close. Seaford. East Sussex BN25 2.2 (0323) 893378 „
i v

DISC DRIVE CONTROLLER
FOR DRAGONS

fully compatable with DragonDos
only E69.95 inc. of VAT & post

Disc drives also available
We also repair Dragons -  please enquire.
Please enclose S.A.E. with any enquiry.

For further details of DOS see Grosvenor Software Ad.
PNP Communications

62, Lawes Avenue, NEWHAVEN,
East Sussex, BN9 9SB

Telephone (0273) 514465 Dill

•

Enquirer: Robert  Jones, 1 4
Tan-y-Foel, L l a n y m y n e c h ,
Powys SY22 6EP.

Problem: C o u ld  s omeone
please let me know the secret
of how the various numbers for
the pokes are obtained.
Enquirer: A la n  Fin ch ,  3 2 6
Ipswich R o a d ,  Co lch e ste r,
Essex C0 4  4ET.

Problem: I need an organ for
my Dragon 32, machine code,
able to play at least four notes
at once and with a reasonable
octave range.
Enquirer: Gareth Edwards, 10

Harlech Court, Hendredenry.
Caerphilly, M i d  G l a m C F 8
2TR.

Problem: I am a Dragon own-
er looking for contact with Dra-
gon owners in  t h e  Widnes/
Runcorn area. I  have  ma n y
games.
Enquirer: Jason Dooley, 9 0
Derry Road, Widnes, Cheshire
WA8 9LO,

Problem Could you supply me
with names and addresses of
OS-9 supp lie rs i n  t h e  U K
(maybe even in Holland?) but
not necessarily the Dragon

Communication
Stuck for a routine? Need some obscure equipment? Feeling cut off? Fear not -
someone, somewhere can help you! Write down your problem on the coupon below
(make it as brief and legible as possible)together with your name and address and send
it to Communication, Dragon User, 12/13 Little Newport Street, London WC2H 7PP.
We'll publish it as soon as we can -  meanwhile, maybe there's someone you can helpthis month!
Problem

Name
Address

Classified
DISPLAY ENHANCER for monilor
or TV. eradicates dot  c rawl and
shimmer. Simple internal modifi -
cation tak ing under 30 minutes,
Dramatically improves 32/64 dis-
play. F u l l  det a i ls ,  o n l y  E l .
RAPIDVAC, 15 Macaulay  Street,
Grimsby. DN31 2DS
DRAGONDOS EPROMS repro-
grammed wit h latest correct ions
E6.000), self programming details

(E1.50). DO S p l u s  replac ement
EPROM with many extra features
(keyboard repea t  8 , c )  (E15.00)
information (SAE) (UK only). PG.
Scott, 4 Badgerwood Drive, Frimley.
Camberley, Surrey GU165UF.
70k A DV E NTURE  G A M E  f o r
Dragon 32 "The Curse of the Red
Herring'', E3.50 to Patrick Marlin,
The Vicarage,  Tregare.  Raglan,
Gwent NP5 2LH.
POKES f o r  s o me  games ,  f o r
information 0215 651174 after four
o'clock.
COLOSSAL CAVE with game save
on cassette E6.00. Cowan Software,
23 Bris tol Avenue,  Manches ter
193NV.
WANTED Ma n u a l s  f o r  0 S 9
operating system and stylograph.
0745 32400,
032 f or  sale inc ludes software,
books a n d  joystick, V.G.C. E75.
Phone 0761 62631.
DRAGON WRITER write you own
adventures, £8. 00 o n  cassette.
Cowan Software, 23 Bristol Avenue,
Manchester 193NU_
-
U
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Data Professional Software as
I have  a l l  I  need  f ro m th is
selection. Wh a t  I  a m looking
for a re  professional software
packages s u c h  a s  win d o w
managers, eng inee ring  CAD
packages a n d  d a ta  co mms
software. Secondly, ca n  you
supply the address of the UK cr
an international OS-9  users'
group, or anyone with a pool of
software, newsletters, or other
information on OS-9?
Name Ro b e rt  D .  Scholfi e ld
Address S in t  Gerlachstraat
45, 5 6 4 3  N K  E in d h o ve n
Netherlands.

from 50p, business, games, etc.,
cartridge or cassette. Send for list
Adrian Throup, Parkweed House,
Parkwood Street, Keighley, 8D21
4JP. Tel: after 5pm. 0535 607321,
DRAGON 3 2  rarely  used,  t wo
games, some books_ tape recorder_
£75. No better bargain_ Hurry up.
Call Maher 01-908 5108.
FLEX. The  Curse of  Camarc. A
classical style text adventure on
FLEX disc. Over 100 atmospheric
locations and  ov er 20  dynamic
characters. 47k of  machine code
with 10k  us ed  f rom dis c  wi t h
Save/Load to disc etc. Price E10 inc
p&p K. Hunter, 46 Greenhill Road,
Elton, Bury, Lams 6L8 2LL.
DRAGON 6 4  disk  drive various
games, utilities, telewriter, Rainbow
writer, Salamander,  D.R.S. E250.
(02'78) 787478

coix
t 
c a
u t

A CREEPY ADVENTURE
rriP Borgo i n  ArLru

on a Journey nth:ileum
Ispkire the sinister B lack Castle sulked
,Irendishly clever puzzles and deadly flaps

Meet Frankenstein. the 19alleman and other
grizzly inhabitants on your perilous quest to
rescue the lost and beautiful princess
Rut take warning, whatever you do get out
betore sunset
Asailable wow lot sour Oragon 1 5
1 1 4 1 1 1 hFrom Mercury Software, 22 Warwick Road.
01 ton, Solihull, West Midlands,
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Dragon soft New software for review should be sent to Dragon User,
12-13 Little Newport Street, London WC2H 7PP.

Too much
play!
Program: Boulder Crash
Supplier: Blaby
Price: E5.00
Dear Helen Armstrong
(Dragon User),
I'm a f ra id  I  mu s t  wr i t e  i n
apology for not getting all my
copy in on time this month. But,
you have to understand, it's not
my fault. You see, one of the
games you  sent me  namely
'Boulder Crash' by Blaby is so
good that I haven't been able to
stop playing it since I got it!!

It's really quite unfair of you
to send me a game which is so
good that I spend so much time
playing i l l  don't get around to
reviewing it.

For your information it 's a
multi screen game which in -
volves running around collec-
ting gems. Yah. I  know what

Addicted
Program: The Curse of
Camarc
Medium: FLEX disc only
Price: TBA
Supplier: K. Hunter, 46
Greenhill Rd., Elton. Bury,
Lancashire BL8 2LL.
It is comforting to know that no
matter what is expected of you,
in an adventure, the worst you
can do is to fall off your chair,
although s o m e  adven tu res
become s o  engrossing tha t
your h e a rt  ra t e  su f fe rs a t
moments l i k e  t h e s e .
Something a k i n  t o  ma g i c
separates t h e  g o o d  adven -
tures from the bad. Some of
them h a ve  su ch  a n  a i r  o f
mystery a rid  in t rigue  abou t
them that you hold your breath
before hitting the  Enter key,
knowing that it may be the last
time you are allowed to do so.

The Curse of Camarc has all
of these ingredients and more.
There i s  5 7 k  d e vo te d  t o
dynamic characters, bewilder-
ing locations and puzzles for
you to explore and exploit. Kill-
ing the Bear may have been
easy but was it the right thing to
do? Ma yb e  h e  co u ld  h a ve
helped you  in  you r quest to
save the Kingdom of Ballakin
against the evil of the Wizard
Camarc. That I am afraid is for
you alone to find Out.
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you're thinking. He 's hooked
on another Manic Miner Clone,
but He len ,  be lieve  me .  I t ' s
much more serious than that.
Each screen on this takes up
about twelve telly screens. and
it scrolls as you move.

The first few screens seem-
ed pretty easy, just had to drop
the boulders out of the way so
that I cou ld  get to the gems,

Having spen t  many hours
desperately trying to  see a s
much o f  th is adventure as I
could before I reviewed ill must
admit to  being addicted. My
highest score is only 35% and
I feel as if I have spent a lifetime
on it already. There are many
things which are not obvious at
first glance; it  pays, as in a ll
adventures, to be meticulously
careful in examining your sur-
roundings. O b j e c t s  w h i c h
seem to have served their pur-
pose and have been discarded
are sadly missed after travell-
ing over mountains and rivers.
It pays to  know a litt le about
legendary events as some of
them have rubbed off in certain
places. The program allows a
full SAVE/LOAD facility which
is useful, especially just before
you try something that may (or
may not!) seem risky. FLEX
commands may a lso  be  ac-
cessed in mid-game provided
that theyonly occupy the Utility
Command S p a c e  (S C1 0 0 -
5C6FF). I t  is  s h m e  really

making sure nothing fell on my
head, get the gems, and go to
the exit, bu t  then la ter on  I
came across screens with no
gems and realised that the on-
ly way to get them was by drop-
ping boulders on the monsters
and tha t  each  t ime  I  h i t  a
monster i t  tu rned in to  n in e
gems.

Then, there was the matter

that this game is only available
to us FLEX users, but the sheer
size of the program prohibits it
from being cassette based.

It is difficult to give a fair ap-
praisal o f an adventure game
without describing the events
which take place in it, but that
might spoil the  game. Quite

Monster
shortage
Program: Temple of Doom
Supplier: Blaby
Price: E5.00
Ha ha ha! I 've got one up on
The Expert!! He said that Blaby
had released a game 'similar to
Atic-Atak'. Well, he was referr-
ing to Temple of Doom and he
was WRONG!! The  game is
nothing like Atic-Atak. Indeed
it's more like Knight Lore!

Right, now that I've had my
gloat, on to the game itself. It's
a 3 -D 'arcade game ' wh ich
basically in vo lve s  ru n n in g
round a  th re e  d imensiona l
maze collecting food and keys
before strength, and thus the
very ebb of life itself, run out.

The graphics are very nice,
bearing a  slight simila rity to
The Sword and the Sorcerer, in
terms of iconography (is that a
word?). However, it  suffers a
similar fault to the sword and

barrier, and the slime, oh God.
the slime! I have blisters on my
fingers from using 'Z', 'X', '  <
and • > ' to  move the superb
graphic m a n  a ro u n d  t h e
screen. My eyes are sore from
staring at the screen until late.
My phone b i l l  h a s dropped
below three figures, I've spent
so much time at the keyboard.

So, apologies once more for
not getting the review done.
Perhaps y o u  c a n  g e t
something f ro m t h i s  le tter.
Who knows eh?

Yours. Jason Orbaum
PS Are we still on for Friday or
are you seeing that jerk Th e
Expert'?
Forget it. boys. I 'm being taken
to L a  Gavroche b y  a  ta p e
cassette wh o le s a le r  f r o m
Beckenham. Club together and
buy yourselves a sandwich —
Ed.

q t ;  f t t . )  fi t

simply th is i s  a n  un-usually
large a n d  complex program
which I  found rivetting and I
don't see why you shouldn't as
well.

Roy Coates

g t ; J O  q t ?

the sorcerer — it's boring!
The screen jumps

whenever something is eaten.
or a new room is entered but
after a while this becomes
almost bearable.

I really have very little else
to say. This stinks of a game
that's only half way there. It's
as if the programmers saying
'This is what I've done so far,
but I've got to get rid of that
really annoying flicker, and I
also have to put the monsters
in.'

Yeah, where are the
monsters, Blaby?

Blaby are amongst my
favourite Dragon software
houses. They're charming,
great fun, and they know
when they've put on a duffer. I
think they knew what this
review was going to be like. If
not, sorry lads, but my mate
finished up to level four on his
first go!! Jason Orbaum



THIS PROGRAM tests you on your know-
ledge of the map of the United Kingdom and
Ireland, The  program has four tunes (to
congratulate o r commiserate), a redefined
character set, a true scale map of the British
Isles covering more  than one PMODE 4
screen, compute r-style  g ra p h ic  d ig it s ,
questions that are not repeated during a
game, scoring and percentage facilities,
and ratings on  your expertise (o r other-
wise).

First type in the program and then 'RUN'.
It will ask for the number of questions you
wish to be asked. Enter two digits and press
'ENTER'. If you make a mistake you can
only press the backspace after typing both
digits. Y o u  mu s t  h a ve  mo re  th a n  1 0

ra

-  ROS23. Dumfries and 46. Laoghis -  LAO 71. Roscommon
Galloway -  DAG 47. Leicester - 72. Salop - S A L

24. Durham -  DUR 48. Leitrim LET 73, Shetland Is SHE
25. Dyfed - D Y F 49. Limerick -  LIM 74. Sligo -  SLI
26. East Sussex -  ESU 50. Lincoln -  LIN 75. Somerset - S O M
27. Essex -  ESS 51 London -  LON 76. South Glamorgan - S G L
28. Fife -  FIF 52. Longford - L O G 77. South Yorkshire -  SY0
29, Galway GAL 53. Lothian - L O T 78_ Stafford - S T A
30. Gloucester - G L O 54. Louth -  LOU 79. Strathcylde - S I R
31. Grampian -  GRA 55, Manchester - M A N 80 Suffolk -  SUF
32. Gwent - G W E 56 Mayo - M A Y 81, Surrey SUR
33. Gynedd - G W Y 57 Meath -  MEA 82. Tayside - T A Y
34. Hampshire - H A M 58. Merseyside -  MER 83. Tipperary - T I P
35. Hereford and 59 Mid Glamorgan -  MGL 84. Tyne  and Wear - T A W

Worcester HAW 60 Monaghan - M O N 85. Ulster -  ULS
36, Hertford HER 61 Norfolk - N O F 86.

_
Warwick WAR

37. Highland - H I G 62 North Yorkshire -  NY0 87. Waterford -  WAT
38. Humberside - H U M 63, Northampton - N O R 88, West Glamorgan WGL
39. Isle of Man - 1 0 M 64. Northumberland NUM 89. Westmeath -  WM E
40. Isle of Wight - I O W 65 Nottingham -  NOT 90. West Midlands - W M I
41 Kent KEN 66 Offlay - O F F 91. West Sussex - W S U
42. Kerry -  KER 67 Orkney Is - O R K 92. West Yorkshire -  WYO
43. Kildare - K I L 68 Outer Hebrides -  OH E 93. Wexford -VVEX
44, Kilkenny - K I K 69 Oxford - O X F 94. Wicklow - W I C
45. Lancashire - L A N 70 Powys -  POW 95, Wiltshire -

W
I
L

Table of Counties

1. Anglesey - A N G
2. Avon -  AVO
3, Bedford B E D
4. Berkshire  -  BER
5. Borders -  BOR
6. Buckingham B U C
7, Cambridge - C A M
8. Ca rlow C A R
9. Cavan  -  CAV

10. Centra l - C E N
11. Cheshire -  CH E
12. Cla re  - C L A
13. Cleveland - C L E
14. Clywd  -  CLW
15. Co rk -  COK
16. Cornwall - C O R
17. Cumbria  - C U M
18. De rb y D E R
19. Devon -  DEV
20. Donegal - D O N
21. Dorse t  -  DOR
22. Dub lin  - D U B

Counties Quiz
J Hewi tt takes a topographical around the UK and Ireland.

questions in  any one game, to  a llow an
accurate rating.

After a short wait the British Isles will be
displayed. If the county in question is to the
north of the map (essentially Scotland), you
will se e  the  to p  four-fifths o f  the  map.
Similarly the same is true for the southern
part of the map. Th is is because the map
takes up five graphic pages and only four
can be displayed at a time. The program will
draw and fi ll a county, apart from some of
the islands which have boxes round them.
You then have to name the county.

Each county is represented by a three-
letter code, which is normally the first three
letters o f  the  name. See  accompanying
table fo r complete list o f  codes. Type in

10 R:PW-TIOER)
2t PaEARCLEAR d 1
1
.1 0 . ' 5 2 7
4
4

20 FOP, I:0  Ti 22:PAD A$:F'OCE 227A54.I.VALf"P21-
04
0)!NEXT

D47A BD,K1,27.111).2P.7E,19,9C.94,t3.25.5,20,1P,F,D,39.C6.0S,
50 PIT '05'F:0.722745
60 DIM A : 1 ) . 8 ( 1 ) , M ) , D ( 1 ) , E ( 1 ) , F ( 1 ) . .
,
3 ( 1 ) . H ( 1 ) , I ( 1 ) , J ( 1 ) , 0 1 ) , L ( 1

Wi1),X(1).Yf1),Z(11.ZE(1),iiN(1),N(1),THI1),F0(1),FI(1),SI(1)
70 CL.S0:PRINT2:34, " v ie se"; C,I
-
IRS 1 2 9 1 ;  
" w a i t "  ;  
K R E E N 0 ,

ee PtCDE4,1:RCLS
90 FCR I:0  IQ 26:FOR j :0  TO 7
100 READ A
110 POKE 15364.10J*32),A
120 NEI J .I
130 FOS I:0  TO 9:FOR .!=2
, T Oc l e C t A \

-
C 1 , 1 \ ,

150 GET(9.0)-(15,7).B.G
160 5E1(16,0)-(22.7),C,G
170 G E 7 i 2 4 . 0
-
( 2 1 , 7 ) - , 5

A:°OkE 1792414.(J*32).A:NEXT J.
VP.1.
190 GET(A0.01-(A7.7).$
7
,5
200 IzETW.01-(55.7),G.G
210 1:1ET(56.t)-t0.7).4.G

7 E ,
8
3 , 4
4
).M113,N(1),0113,Pl1),1.2(11,q(1),S(I),T(1),U(1),V(1).
.SP1),EI(1),NI(1),C'J(1)

IIZ
220 GET(72.0)-(79.7).j.G
2.
1
0 
K
T
(
,
9
0
.
)
-
(
e
7
.
7
)  
,

29 GET(K.09,5,71.:..
,
G

THREE letters and press 'ENTER', and as
before, if you make a mistake you can press
backspace when you have entered all three
characters, this deletes them all.

Only the regions not counties are shown
on the map of Scotland.

Your score , a r id  percentage, w i l l  b e
updated. you will be prompted to press a
key, and then another county will be shown
until a ll your questions have been asked.
Press 'Y
.  f o r  
a n o
t h e
r  
g
a
m
e .

If all the typing seems too much then an
enhanced version, with  auto run, can be
obtained fo r £2.00 from Mr J. Hewitt, 25
Hammonds Croft, Church Meadow. Hixon
Staffs ST18 OPCI.

,
7
7
0
9
6
,
1
V
-
'
.
t
t
2
.
7
.
1
1

270 ; ; .
7
7 ' .
1 0 A .
0 ) -
( 1 1 1
. 7 ) ,
1 . G  
1

220 GETf112.01-f119,7).0.
270 5 E
-
( 1 2 -
( 1 2 7
, 7 ! . ,
5
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SOO EET(72,8)-(79.15),N1,6
51t FOR Ir-0 TO 10:READ STW):NDT
520 PYODE4,1:PCL5:SCREEN1,1
530 AWCKNTIES CtI2 BY ,P23TIN J U N E  1986':X=30:Y=10:CIOSUB 2930
540 PLAY"L4V31T603EEFGGFEDCCDEEDL2DL4EEFGGFEDCCDEDCL2CIADDECEL8EFL4ECDL8EFL4EDCDL2u2uvs-4EEFGGFEDCCDEDCL2CL4
4550 AWDO YOU MIA YCO COUNTIES '“CAN YOU TELL BUCNINAM BERKSHIRE AND.,BEDFORD APART )„THIS PROGRkm wILL

TEACH YOU TO RECOGNISE, ALL THE COUNTIES IN ENGLAND SCOTLAND,IRELAND AND WALES„CAN YOU BECOME A COUNTY CHAMPION ' "
: :
.
. .
m
6
: '
1
:
4
6
0
S
U
B  
2
9
3
0

560 AS:"HOW NAV a:ESTI:AS )  FROM 10 TO 95':)(=6:Y=170:fi0SuB 2930
57t O S s = " : X : 2
-
3 t : Y :
1 7 0 : C O L O R
O , 0

LINE(230,170)-(250,1R0),PSELBF
5
9
0  
F
0
Q 
1
,
1  
T
O 
2

600 IPSINKEYS:IF n m "  THEN 600
610 IF I P W0 "  OR I P 9 "  ThEN 60TO a 0

300 aETcM)-(135,7),,1 350 CIET(16)-(175,7),V,G 4eo a E T (2 t 8 , 0 )
-
( 2 1 5 , 7 ) , o u , fi

450 6ET(32,81-(39,15),F0,6
310 GET(136,0)-(143,7),R,G 36Z GET(176,0)-(183,7),W,G 410 GET(0,8)-(7,15),ZE,G 460 1E1(40,8)-(47,15),FI,G
320 ;3E1*(144,0)-(151,7).5,6 370 GET(184,0)-(191,7),X,G 420 CITai,8)-(15,15),UN,G 470 G E T ( 4 8 , 8 ) , S I , G
330 G E T ( 1 5 2 )
-
( 1 5 7 ) , T , I 3

380 ET(192,04-099,7),Y,G 430 GET(16,3)-(23,15),T413 48e (ET(56,8)-(63,151,SE,6
340 GET(160,0)-(167,7),U,G 390 GET(200,0)-(207,7),Z,G 440 GET(24,8)-(31,15),TH,6 490 GET(64,8)-(71,15),EI,G

640 OSSzOSPIP$
650 NEXT I
660 IP$2.1W.EV$:IF IF$m"  THEN 660
670 IF n :CHRSt8) THEN GOTO 570
680 IF IPWCHR$(13) THEN MO 660
690 OStVAL(OSE:IF OS<10 OR 0S>95 THEN 50TO 570

620 WIPcGOSUB 2930 7 0 0  SCREEN0,1
630 PLAY:1
-
2502B" 
7
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810 PAINTI110,10),5,5
PAINT(68,124),5,5

830 PAINT(90,21),5,5
:340 RSET(83,15,5):PSET(83,16,5)

P6ET(88,32,5)
260 PmODE4,1

DRA.e8m22,55;C5R0RFE2uE2RERFW6DBRI3RORELI2EU2IUR4F2EFERDFE2R2ER3ER3Ft12D3G3Bm12?,33;DOD4F2R21120L2ELU4LD2LDBM125,
40D0D2RDBM130,42DODLBM129,31LORDBm152,19U004EU2HGLI:HR2NDREHLI3HGDRNURFEDFNL2FNL2RDL
4
DRVRDLDRCiLDRH
)
'

8S0 DRAw"Sm154,2RORD2RNU22152,1D0DRU"
890 PSET(130,24,5):PSET(:30,36,5):PSET(132,33,5):PSET(132,35,5):PSET(158,4,5)
900 PAINT(S8,54),5:PAINT(112,54),5,5
910 PM01E4,2:AWWHAT PLACE,IS THIS )':X:170:Y=11:GOSUB 2930
920 SC.0:004:As.'SCORE'25:Yr11:SOSLi 2930
930 AW 0 LT,OF 10':=5:Y7-2KSLIB 2930
940 Afz"PERCENTAGEi l :;
,
:=5 :Y=47:GOSQB 2
.
9 3 0

950 AW e:X:22:Y=564GOSIA 2930
960 P:S.13113C6iFEIC":P2S.'04TIOCCIFE5DEFGC
970 FOR 1=12'3 TO 12:3494
920 OU54us4CHR$(1)
990 NEXTI
:ZOO FUR I:1 TO LENtkil
1:10 S W . R N D ( L E N ( a u s H : m I fl
-
M I L i t O u i , S w , 1 ) : M I L 4 =
$ , S 4 . 1 ) : M I D t ( 0 0
,
, I , 1 ) : S I D S ( G U I , I , D = M i t

%:XT I
—tfLEFTCOMOS)

10q. FOR LOml TO LEN(OUS)
IeL0 RRmA$C(MIWOL4,LO,1))
-
127
1060 RR:(RR;10)41970
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:070 &X=LISRttRR)
:020 READ NAS,C0$,MO,Px,PY,D4
:090 PmODE4.m0:SCREEN1,1
1100 IF T H E N  DRA4"Ce+DRI:PAINTiVA,Pv),0.0:ELSE DRAw 4
C 5 " O R 4 C O '.1:0 U:(m0-1;*42
1120 A$zINrEvi:SOLND 200.I
1.10 P
.
. . . s
. " ' :
% = 1
7 2 :
Y z 7
7 -
E X

1140 FS I . !  TO 3
1150 I P W  THEN 1150
1160 IF IPWA'  OR 1 W-
4
. 1 "  T H E N  
M O  
1 1 5 0

::70 PLAY"T25028'
1 4 - 7 1
-
P s : O
S L I E I  
2 9 .
1 1
0

1190 PLpPLp1F$
120;0 NEXT 1
_210 As=IN!.,EyS:IF AW"  THEN 1210

IF At :CHI
-
Av t8J  
T H E
N  
L I N E
( 1 6 2 ,
7 6
-
E ? ) -
( 1 9 2 ,
8 6 - E
2
) , P S
E T . P
F :
1 3 0 T
O  
1
1
2
0

12)0 IF AP,CHR$1131 THEN 1210
1240 IF PLS:CCS THEN AWCORRECT':PLAf P2IIK:SC41:ELSE AW4RtNG IT 6 A S ,
k
+ N A i : P L A Y  P I S
::750 OC;09+2
1260 N :170:Y=6- E
,
46
, -
.60 .6  2 9
-
2 V

:270 LINE(4,69-E.:)-tf0,87-6 ).PSET.EIF
LINE f20,10.5-2M -t44.115-Em ,FSET,F
S $ L
.
S T
R * 6
0 : S
s . R
I G
H T f
l S S
,
2 ) :
: O
$ t
S
T
R
$ (
0 0
) :
0
S
=
R
M
H
T
$ (
0 $
,
2 )
: A
V :
S
W  
O
U
T
.
O
F  
°
4
-
0
$
:
X
=
5
:
Y
=
6
8
-
E
X
:
G
3
S
u
P  
2
9
3
0

1320 PrINMSC;001;100):AS.RIGHTVSTRW),3):X=22:Y=104-U4GCSUB 2930
132 AWPLEASE PRESS, ANY K E Y ' . . . .
0
: 7 0 : Y = i 2 2 - E 0 S U D  
2 9 3 0

1320 AS:INt.Ev$
1230 A*-mIv.EY$:IF A$; "  THEN 1332
:340 IF T H E N  PAIN T ( P,PY) .5
2
5 :ELSE P R A I O C O ' fl
,
R $

1350 IF CC' WSTR" CR COWHIGA THEN FiAW"DT4
co_ek

1370 _ I N E ( 1 6 8 , 7 8
-
E ; o
-
( 2 5 5 , 1 3 9 -
E X ) , P K T 0 3 1
7

NEXT LO
PY4tDE4,1:SCRESNI.1:PIIS

:400 AWCOUNTIES O uIZ" :0t10:1305,2 2930
1410 PLAY"TIOV3:NLa4L2.AL25L4E-2.AL46ECO2K3L4.11202A03L2FL4EL2.DL2AL4FL2.8L2AL4FL2.5L4AFDL2CL402-80L2AL4A-L26P4O4L2.

C O
3
A L
2
B L
a I
A L
2
. B
-
L
4
A A
A L
4 .
D L
8 F
,
_ 2
. A
-
L 4
A C
I F ,
.
2 1
: 4 .
4
E L
L A
L 4
A B
O 4
C ;
D E
F L
2 .
E L
2 1
1 .
4 0
.
2 .
C f
"

1420 S
4
z S T
W K )
: P I
N T H
S C /
L E N
t c m
f
1
)
4
1 0 0
) :
4 = S
T R
W ) :
m S .
S T R
-
C L E
N 0 .
4 5 )
: R S
. S T
S t I
N T P
/
1 0 1
)

:430 AwyOU GOT"fis." 0'.1 OF A W I N K  OF'4-1W„THIS MEANS YOU GOT A PERCENTAGE OrtPit"„YOLIR RATING IN THIS GAmE IS
'i- ii1:6:Y.40:60S 1:B 2930

1440 A i=" 4
1
L I L D  
' K O  
L I K
E  
A N
O T
r e  
6
0  
A :
Y :
1 3
0 :
6 0
K B  
2
9
3
0

145e IFS=IVEYs
I4U
1470
•

:490
1SZZ

1520
1530
:540
1550
1560
1570
1580
1590
1600
1610
1620
i630
1640
:654

IPs=INKEiS:IF IPs."" MEN 1460
IF IF I . n "  THEN SOTO 560
IF IPC)'N" ThEN GOTO 1460
CLS:END
DATA 0,14,27,27,3:,27,27,27
DATA 0,30,27,27,3e,27,27,A
DATA 0,14,27,24,24,24,27,14
DATA 0,30,27,27,27,27,27,30
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
I.ATA
DATA
NTA

0,31,24,31,31,24.31,31
0,31,24,31,31,24,24,24
0,14,27,24,27,27,27,14
0,27,27,27,31,27,27,27
0,15,15,6,6,6,:5,15
0.3,3,3,27,27,27,14
0,27,27,27,30,27,27,27
2.24,24,24,24.24,31,31
0,99,119,127,107,99,99.99
0,51,59,63,55,5:,51,51
0,14,27,27,27,27,27.14
0,30,27,27,30,24,24,24

1660 DATA 0 , 1 4 , 2 7 , 2 1
1
2 7 , 2 7 , 2 6 , 1 5
1670 DATA 0,32,27,27,30,27,27,27
1680 DATA 0,14,27,24,7,3,27,14
1690 DATA 0,63,6302,12,12,12,12
1700 DATA 0.27,27,27,27,27,27,14
1710 DATA 0,27,27,27,27,14,14,4
1720 DATA 0,99,99,99,107,127,119,9-9
173? DATA 0,27,27,27,14,27,27,27
1740 DATA 0,27,27,27,14,14,14,14
17.
,
0 
D
A
T
A  
0
,
3
1
,
2
7
,
3
,
1
4
,
2
4
,
2
7
,
3
1

1760 DATA 0,12,51,3,12,12,0,12
1770 DATA 0,124,76,24,84,86,102,126
1780 DATA 0,2,8,8,8,24,24,24
1790 DATA 0,126,2,2,126,96,96,126
1800 DATA 0.124,4,4,126,6,6,126
1810 DATA 2.96.98,92,98,j26.2,2
122t DATA 0,124,64,64,126,6,6,126
1830 DATA 2,62,32,32,!26,98,98,126
1240 DATA 0,124,4,4,4,6,6.6
1850 DATA 0,60,36,36,60,102,102,126
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1260 DATA 0,124,68,62,126,6,6,126
1870 DATA "IDIOTIC„THE PROGRArrER DID BETTER WITH HIS„EYES CLOSED'
1882 DATA "IDIOTIC„HGW CalltD YOU GET SO LOA ?'
1890 DATA "TERRIBLE„YOuR SCORE wAS NOT VERY
- G O O D  W A S  I T  
7 '
1900 DATA "PON„BUT I  HAVE SEEN WORSE"
1910 DATA "AVERAGE„NOT GOOD BUT THEN AGAIN NOT TOO BAD"
1922 DATA "AvERAGE„NOT BAD BUT THEN AGAIN NOT TOO GOOD"
1930 DATA '5 0 0 1
,
„ B u T 
T H E R E  
I S  
S T I L
L  
R O
O M  
F O
R  
S O M E
„ I M P
R O V E
M E N T
S
6

1940 DATA "CIEVER„Yal ARE STARTING TO KNOW YOUR COUNTIES„WITE WELL"
1950 DATA "BRAINY„ YOU CERTAINLY KNOW YOUR COUNTIES'
1960 DATA "BRILLIANT-I AM SURE YOU HAvE BEEN PRACTISING'
:970 DATA "ASTOuNDING„A PERFECT SCORE. ,YOU HAVE NOW BECOME A COUNTY CHAmPION"
1920 DATA CORNwALL,COR,2,105,183,1M100,128;FOFEU2E2RE2R3ERNFEU3H2ELKILG4D2G2DG2LG2L2DEFRF"
1990 DATA DEVON,DEV,2,120,164,"Bm113,1200203H2EUHEU3RERE2U2R3FGFR2F3RFRFR2FNRL2G2LGL262D3F52LH2GLH3'
2000 DATA SOmERSE1,S0m,2,125,163,"PM121,164GOGFR2F2RFRFR2ERERERE2UEU5HL2HL2GLD2FG3L6HL2"
2010 DATA DORSET,DOR,2,141,170,"Bm132,17:E1ERERERE2R6FD5LG2DL8UH2L'
2020 DATA HAmPSHIRE,HAM,2,155,162,"Pm147,172UOU4ERE2U4E2R5F2DFDFGD3LGL4HLNDLGL2"
2022 DATA WILTSHIRE,wIL,2,147,152,"Bm140,164EU5HEUEUE2R4ERFD2FD5GD4G2L24.5"
2040 DATA WEST SUSSEX,WSUp2,165,162."BM161,169UOU2E2R7FDGD2L4GL2G2HU
I2050 DATA EAST SUSSEX,ESU,2,175,168,'Bm171,164R2R6F2RFGLG2LGL2H2LO2EU2
2060 DATA SURREY,SUR,2.165.162,'BM159,159E0E2RE2FR2F2RFD4GL2H2UH"
2070 DATA BERKSHIRE,BER,2,155,158,"BM153,159R0R6E2RE2UHL4GL2H2LG2FD3"
2020 DATA KEN1,KEN,2,180,160,1M171,163U0U4E4RDFR4FR2FR2ER2GOLG4DLHGHLH21.5"
2090 DATA ESSEX,ESS,2,175,142,"By.173,144R0R6FR3FR3GH62LG2D2KR3DL4D2LLKEUW2HU"
2100 IATA AVON,A0,2,139,154,"Bm:38,152ROR2EUEU2H2GDGDGD"
21:0 DATA HERTFORD,HER,2,170,142BM169,144R0R2FDFD2FDGHL3GHUH2NRURFEU2"
2120 DATA EWINGHAm,BUC,2,162,142,'BM160,153ROR3FEREU2H306HL2GD62D2FD5
12120 DATA OXFOR1,OXF,2,:55,148,"PM154,141F0FD2FRF2D6GL2H2LGHUHU3HE2RELP
2140 DATA GLOuCESTER,GL0,2,145,142,"BM149,i44D0D2FD3G2L4GLH2E2H2G4HU2E3RER5ER2"
2150 DATA 5!.iFFOLK,SLIF,2,180,138,"BM176,134ROR3ERFR2FR2E2R2ED2G2D5LG2D2GL3HL2HL4HUEL
1
6"
2160 DATA CAmBRIDGE,CAM,2,170,132,"BM173,122D0D2FD2FD7GDGL4HuHo2H2U2EUHUE2R3ER"
2170 DATA bEDELRI),BED,2,16„6,144,1m.165,137FormFD5GHGHJ6HEu'
2120 DATA WEST MIDLANDS,01.2,14,135,1M142,113R0R5FRAFGL8GH02"
2192 DATA NORTHAmPTOK,NOR,2,160,132,IM165,132F0FDGD2GDGL2GDG3LHU2HU2ERER2EUE2R2"
2200 IATA WAR4ICK,WAR,2,150,12,"BM151,130F0F2DFD7GDGIGH2u2HU2ER4EHLHuE2"
2210 DATA A N G L E S E Y , A N G , 2 , 1 1 1
;
1 1 6 , 1 M 1 1 0 , 1 1 5 R 0 R 2 D F D G 2
U H U 2 "

2222 DATA "HEREFORD AND,WORCESTER",HAW,2,135,140,"Bm123.136F0FRFR4ERfR2FD2FD2G21.56LG3L3H3U4E02ER“
2230 DATA NORFOLK,NOF,2,120,128,W173,122RORKU3ER3FERFR3F4RP4COG2L2HL2HLGL4HU2HU"
2240 DATA °THE ISLE, OF MAN",I0M,2,0,0,"Bm105,102R0R9U4R3U6L2U3L7DEL3D7"
2250 DATA LEICESTER,LEI,2,157,130,1m161,125F0FDFDF2DGL2G2DGL2GH2U2HUHOE3RFR2E0"
2260 DATA STAFFORD,STA,2,144,128,11M144,121ROURFD4F3G2D6HL512U6E4°
2270 DATA SALOP,SAL,2,05,122,1M125,123R0R2F2D6F2GD3GL4HLHGL2HOHE3HU2ER2E2"
22;i0 DATA LINCOLN,LIN,2,165,112,"BM160,113E0ER2ER2FRERDF2D2FD3GDL23D2FRD2GL3G2H2uHUH2UEU642
°2290 DATA NOTTINGHAM,NOT,2,158,118,"Bm157,114R0R2F2D6GD4DL2U2HU7E"
230t DATA DERBY,DER,2,150,112,"BM140,113F0FRFRFRFD6FD2G4LH3U4HLH2UEU2ER"
2310 DATA CHESIRE,CHE,2
11 3 5 , 1 1 2 , " B
M 1 3 6 , 1 1 4 E 2
E F R 3 F R E F D
2 G D 3 G 3 L 2 H
L 5 H U H L O R 4
E 2 T

2220 DATA "NORTH,YORKSHIRE",NY0,2,150,92,1M156,22ROR2FDF2DFDF2DLGLGDGD75LHUHUHLHOGL5m2U2HU3E2R2EU2HERFRER6ERF"
2330 DATA LANCASHIRE,LAN,2,135,100,1M134,97ROREFD2FD2F3R3FGIG2L36LaKL2HLUSE3U"
2340 DATA DURHAM,DOR,2,147,22,"BM140,24R@RERER2EFR2FD3GDGL2GLHLH3U"
2350 DATA mERSEYSIDE,MER,2,133,112,"BN131,112RORFR2FDL4HU"
2362 DATA mANCHESTER,MA4,2,142,112,"BM139,110R0R2FGDGL2GLHL2HLHER"
2370 DATA CUMBRIA,CUM,2,133,88,1M132,76R0R2F2D2FRFD4F2D2FD2GL262LCILH2GL3HLHOHUEU3EU2RE2dE2"
2322 DATA 1
' N O R T
H , U m B
E R L A
W , N U
M ,
2 , 1 4 2 ,
7 0 , 1 M
1 4 1 , 6
2 R 0 R F
3 P F D 2
F D 2 F D
5 6 D 2 G
L 2 G L G
L H U H
L H U 2
H 2 U E
U 2 E R
E 3 U 2
H t l E "

2390 DATA HUmBERSIDE,HUm,2,163,101,1M163,92R0R2D2FDFDFNDL6G2F2R2FR2FRGLUL3NUGNU2LNULNU2GNUfHUHNREU7EUER"
240 DATA "SOUTH,YORKSHIRE",SY0,2,153,113."Bm157,110RORFD2GL62L2HLHLH2ERFRER4'
2410 DATA "THE ISLE,OF wIGHT",10W,2,155,174,"Bm154,174R0R2
.
&."
2420 DATA 'TYNE A N D , w E A R " , T A w
7
2 , 1 4 2 , 8 1 , 1 m 1 4 2 , 7 2 D O D F 2
D 1 . 2 H 0 2 "

2430 DATA CLEVELAND,CLE,2,152,82,"BM151,26RORF21AHLI"
2440 DATA "WEST,YORKSHIRE",WY072,150,102,"Bm147,104R2R5FRFDFDFGL4GLHLHUHEUE3"-
2450 DATA 'DUMFRIES AND,GALLOWAY°,1413,1,120,126.1M112,117R2R3FDFR2ERER2F2D4G3HL462DOGL4HG2HLHL2E03R2E4R3EU2'
246t DATA B O R I
,
E R S , B O R ,
: , I K ,
1 1 6 , T r . !
• 3 2 , 1 6 S O
R 2 E R E R F R
F E G 2 F D 2 G
3 L G D 2 G 2 H
O H 2 L 2 a . H
6 E R 6 "

2470' DATA L O T H I A N , L O T , 1 , 1 2 ' 3 , : e 3 ,
4
E 1 m 1 2 2 , 1 0 9 1
-
1 0 1 3 9 E R 2 E R E N N I 2 L 2 a 6 a 2 j , D L W
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DATA C E N T R A L . I :
E .
N .
1 . 1 1 5 , 9 • 3 , " P Y
1 0 9 , 9 5 P 0 R E P
2 E R F R E D E 3 R F
D L U L G 2 F t G L H
2 t 5 H L R 2 U 3 a 1
2 "

2
4
9
?  
D
A
T
A 
S
T
R
A
T
H
O
L
Y
D
P
,
S
T
R
,
1
,
1
0
7
,
9
1
.
"
P
1
0
5
,
8
7
W
I
R
F
2
M
2
D
2
S
T
4
G
D
2
F
2
R
F
R
5
F
2
P
F
R
F
R
F
M
F
D
2
S
L
Y
U
H
L
2
P
2
L
2
4
L
2
E
P
U
E
2
U
2
R
E
U
2
1
4
2
9
2
1
-
1
1
.
N
2
5
L
1
.
1

4
P
2
6
2
T
H
E
H
V
2
P
E
2
U  
2
E
2
T
O
B
L
I
3
E
I
D
5
F
t
E
2
R
D
1
?
G
2
9
1
0
3
D
1
0
8
L
G
M
F
2
D
E
R
3
B
U
T
O
B
E
B
W
0
P
R
3
B
D
2
D
O
P
U
I
D
W
T
U
R
D
3
B
L
5
0
5
P
R
7
P
O
U
O
"

2500 DATA T A Y S I 1 E J A Y , 1 . 1 2 5
,
E ' 6 , " B M 1 2 1 . 3 1 D O N F R 7 E
2 R F 2 D F 2 0 6 D G L G O G 2 F 2
6 2 D
1
1 1 _ 4 1 - 1 2 U 4 L H L V I N L H E
U 2 E 2 0 - 1 E R 2 E R E R 2 E 2 "

251? DATA GRArIAN.GRA.1.135.76,"P125,69R0RFRAERFRIER2FRD56202F2D26D262H2U421.6217HKER2cRRIJ5L2RD"
2s2e .  1 , 1 1 0 - 5 6 , " B w 1 0 6
, 4
S I P O R 3 F 2 E F E F 2 E 2 R 2 E R F R 2 5
2 D 2 t 3
4
0 2 D 2 1 6 2 F 2 R D L 2 5 2 F D F 2 R 2 E U
R E R 2 D 3 F R F D 4 6 0 1 . 2 6 1 L 2 1 1 5
1 5 1 3 1 .

3HriLF131419.1HLR2E21; 2i1E2PRE2.94a4L01-21.113FL3rRa3uL2UR2E2D21DR2.19110BD4904!$'2V2T4VE4c2EafRUH2EU2SJ29J2"
2530 DATA 6 W
v
N E D D ,
2 , 1 2 0 , 1
2 0 . " P n 2
1 , 1 1 7 1 V
D 2 F 3 E R
F D 6 D 2 G
L 2 D S D r
i 2 4 F 2 P 2
F 1 -
4
2 1 G 4 1 .
2 D E W E 2
"

25
4
0 
D
A
T
A  
1
1
W
1
'
D
.
C
L
W
.
2
.
1
2
'
3
.
1
2
0
.
1
/
4
1
2
!
,
1
1
7
1
0
D
2
P
3
E
R
F
D
G
D
2
c
2
R
E
U
E
R
2
E
4
2
9
-
1
1
J
2
L
2
w
L
2
P
C

2550 DATA P N Y S , P e W . 2 , 1 2 5 , 1
4
0 , 1
1
n 2 2 , 1 2 7 F O R
4
F R 2 F 5 3 F P 3 F D 3 5 D
4
F G D G K 5 K 9 E 1 J 3 4 U 2 H E 2 V
E U "

7611 DATA D Y E E D , P i
r ,
2
,
1 1 0 , 1
4
5 , " B
m
1 1 9 , 1 3 F 0 v D n 2
5 D 9 9 G 2 L
1
T 2 P 1 _ 2 ( r D
1
2 t W E R 2 E 2 R 2 E
2 R E R E R P _ E U 2
'

2570 DATA GWENT.W.2,.132,170,"M20,146F0F2R2DF
.
G41.3M1UE2U"
2SSO DATA "MID,GLAMOR;ANGL,2,122,154,T°.122.151ROP4FD3RDt2HGNMEU"
2590 DATA "14EST,5LP'f.'EGAN",14"34.,2,120,153,"RI1M50W2F2D1712M2LGIEUE"
2Ett DATA 'THE G U T E R , E P R I D E S ' , e !
-
E , 1 , 0 . 0 . T
°
. 8
4
.
4 7
R O R l i D 1 1 1 . 2 D 3 L 2 D 3 L
4
D 3 L 2 D 2 1 . 2 D 9
1
- 2 D 9 1 7 2 2 f R 5 U 1 0 W .
1
4 "

2610 DATA "THE.SPETLAND,ISLANDS",SHE,1,0,0."PM161.0D0D14L2DMIU7L2912RNA'
262? DATA " T H
E
, O R k N E Y
, I S L A N D
S " .
0 1 , 0 . 0 , T
0
.
1 2 4 , 2 9 R
0 A 1 0 D 1 4
L 2 D 2 L 9 U
L U 1 2 R 2
U 3 "

2620 DATA LONDON,LON.2,17t,156,1M164,153R0RERER
-
3P35414.H2L2PT
26
4
0 
D
A
T
A  
F
I
E
E
,
F
I
F
,
1
,
1
2
7
,
1
0
0
.
"
F
"
1
2
:
E
Y
P
E
O
R
2
E
2
G
L
Y
,
2
r
t
P
c
q
:
E
U
F
"

DATA "SOUTR,17.?.01
1
°ORRAN" , F I L .
2 . 1 2 5 , 1 5 7 ,
1 m 1 1 2 3 . 1 5
7 E 0 E 2 R F D 2
1 - 1 1 "

266? DATA L
I
L S T E U
. I L S , I ,
G # .
1 3 2
,
7
7
. 1 2 7 0
7
R E 2 U R
2 F 2 E 2
0
3 F D 3 F
3 D 3 W 2
E R 5 2 D
3 F L U D
O H L 4 H
2 r w U 2
4 2 6 D 2
G 2 L 4 4
1 1 4 U 1
E R E V E
2 R E U E
2 U P

2670 DATA D N E G A L , D O N , 2 . 6 S . 7
.
: 4 1 1 e .
6 9 , 7 3 R 2 R 2 D 3 F 2 D G 2 D G L 5
2 N L G H U 2 H 2 L 3 F L V
1
1 2 E 2 R 3 "

26:30 DATA M A Y O . M A Y . 2 . 4 9 . 9 6 , T
0 4
5 . 9 2 F M 2 F R 2 F R 2 F
1
7 i F R 2 E F D E D 2 g 6 A L 2 w L 3 4 L
3 U 2 E 2 H 2 L 2 T R E 2 U 4 2
7
2 R "

2690 DATA 5
L I K , S 1
J .
2 , 6 1 . 9
6 . " ? . . '
6 2 . ?
9 P O D 7
F R P 5 1
1 ; 1
1
- 1 4 2 5
L 2 4 E H
L U R 5 E
2 n "

270? DATA L E I T R I s I . L P
7
, 2 , 6 5 , 9 9 m t :
4
, 2 W P D T 2
1
3 D F 2 T : 2 B 2 U , ? !
4 4 L L 0 J 7 '

27:0 DATA C A V O I . C A V . 2 . 7 6 , 1 1 0 , ' P r o q . 9
4
c 0 F 2 R c R i F 2 R 2 F 2 D 9 G n 3 H L Y ! . 9
4
0
1
- 2 I X T

2721? DATA t i ! C N A 5 4 A N . s l O N , 2 . 7
1
,
9 6 , 1 [ M 7 9 , 9 2 F t c 2 f C c R F P X 4 L
2 - 4 2 E 2 U 2 '

273t DATA L i 3 i
T
u p L 0 . 2 , 1 ?
- 6 , 1 0 0 , T 9
5 , 9 9 R 1 0 4
5 . 1 . 2 5 2 D
5 4
1
p
1
A
.

2740 [TATA Y E P R Y . v . E R , 2 , 4 5 , 1 4 4 , " E w .
4
7 , 1 2 9 P U D T 3 G D E F D 9 3 9 1 3 L W H a o k
i n 3 E 3 H 2 1 . 5 F R 4 E M D I r c °

2771 I T  GAJWAY,SAL,2.5!?,109,1Y60,1?4c7r2E-DEI,2!--DFI2ED2G41_21-11_35YNEIY2U2H2',12.32F2RDFL4OLVLYJNR2L2ENR51_NRPFNRIER3
FR3FR2PRK

2760 DATA RC'.:1'•'ION.R!T'S.2.67,103.''P59,99RM2E-REREE3D315D3cDcD2c3-3PM•Xl4J2i494! 2GiHucur
277C DATA L O! ' !5 FOR D .L 0 9 ,2 .7 2 ,1 0 4 ,1 r
. .
.7 2 ,1 0 1 E 0 E F2 5 2 D 5 L 3 P
1
2 3 E2 '

27S0 DATA W E S M E A
T
H ,
0 , 2 . 7 7 , 1 2 " - 3 ,
1 E /
7 5 , 1 t 5 9 2 D g i 3
L 4 R U M R M E "

2790 DATA ! f . E A T
6 4
, Y E A , 2 , 2 2 , 1
4
K I P U , I r R e R
D F Y
.
2 D 2 0 3 3 L H L 2
1 -
1
1 J A
,
. U E R E R '

2?-00 DATA D U P L I N . M . 2 , 3 5 . 1 1
4
, " P ° 2 6 , 1 1 P O R D 2 7 ; = . 0
4
2 U F 2 "

28:e DATA U D A R
r
. r a .
2 , : . : 1 4 , " F ,
:
1 1 F e c R 2 D 2
c
-
D G D 2 G D 2 G
H L I 2 P F H I J
E U Y 2 I P

210 DATA OFFLAY,OF.2,70.119,"2"76.!12WF2DGYKTP-OJEU24E3q4'
2230 DATA C L A R E . C L A , 2 , 5 2 , 1 2 A , 1 r
4
9 , 1 1 9
7
c 0 C 4 E F F E R R F D G D 2 G 2 L C I L E K
L 3 q 2 ! 2 E 2 R E 2 L U '

2.7?A70 DATA T I
0
P E R A R Y
, T I P . 2
,
6 8 , 1 2 2
,
' D M 6 7 ,
1 1 7 N O R
E T 2 5 D =
2 P D 6 D 2
F 4 D 5 6 q
2 0 5 C 9 .
4 H 2 E 2 2
E 1 J 2 H L
H 2 E l i 2 c
7 J 2 E 2 '

M e  DATA L A I 3 j
4
1 . 5 , ! A C I ,
2 . 7 6 , 1 2
4
, T Y 7 5 . 1 1 7
P O R P
7
F P F G F D 2 F
G 2
1
2 9 J O H U E 4
E 2 "

2M0 DATA CARLOW.CAR,2,:??.!2?,"Er'21,!2!):70452w2
,
J1F1'
2172 DATA W I C K L I N A r . 2 . 7 . 1 2
4
, ' E r o
.
? A . : 7 0 P 2 E D F H G L 2 G L i -
I U D - W E V 2 '

2S90 DATA C O W
,
C O
5 2
,
1 4 4
,
1
"
5
6 , 1 2
.
t
c
1 c 3
c
2 R
c
i F f :
c
D 2
c
D 6 L 2 k 2
L
5 2 D 2 9 2 G L
H I 2 M L : t u q
c
- 1 3
! J E F R 3 E ! -
P A E 2 q 1
h

2290 WA L I R T M L I Y . 2 . 6 1 , 1 2 3 . ' I r e 5 1 , 1 2 ? F 0
c
R E E R c P 2 R W W S 2 L 1 4 1 ? 9 - 7 2 5 1
4
3 H 3 E R *

2WAO DATA : 1
1
. .
, -
, E N N Y , .
2 . 7 7 . 1 3
4 , " E r Y 7
2 , 1 2 7 W
9 2 7 D 3 F
D 7 L . 2
4 ,
2 E
,
2 5
1
- 1 3 "

2 Wi T W E T
7
c p D . W
c •
:
/
.
2 , 3 2 , 1 3 6
- " B m 3 , 1
2 9 P n E R 2
r 5 D 2
1
7
,
D 5 1 1 5 2 c
D 2 L 4 U 6 E
3 w

2?2? DATA W A T E R r O R D , W A T .
7 ) , 7
1 . 1 3 ? , T
0
6 1 , 1 ?
5
R T R A R G 4
1
- 2 1 -
1
V 2
0
! 5 R : T H '

29:1, X 1
,
-
T : F C
R  
A . T
1  
T
C

29
1
4 
L
E
W
R
C
A
t
,
A
,
I
)

•951! 7  LcV.'9" aND 7
. - P q  
A S A S I
-
A L E D - 4 E :
. 7 5
0 7 1  
2 9
8 e

296e D.
-, 
"
w
.
N  
y .
, ,
,
,
4 9
: : :
5 1
D
-
r o  
3
0
3
0

2970 IE L l t "  "  'YEN A5z1:c! Sc IE LEW•7" 7°EN 49.7.42:E
1
SE A S
,
4 S C ( L E V - 5 3

2 9  I  S . 2 0  r5  A5:3 Ti-EN X=X-1:ELK IF AS:24 OR A S 4  TPFN X
7
- X
4
2 : E L S E  I F  A S : 2 1  
O R  4 9 : 2 5  
T H F N

2990 1
.
:
+ 7 :
U = Y
4 . 7

am ON AS 50SP 2 0 5 1 1 , 2 0 6 0 , 3 0 7 0 , 3
M . 3 0 9
0
, 3 1 0 0 , 3 1 1 0 . 3 1 2 0 , 3 1 3 0 . 2 1
4
t ,
3 1 5 0 , 3 1 6 0 . 3 1 7 0 , 3 1 9 0 . 9 1 9 0 ,
3 2 0 0 . 2 2 1 0 . 2 2 7 1  
3 2 3 0 , 2
2 4 0 ,

3250, 3260,2270.2 -
:3 0  
9 2 9 0 , 3 3
0 0 . 3 2 1 0 .
2 2 2 ( 1 , 3 2
3 0 , 3 3 4 e ,  
3 3 5 0 ,
2
-
3 6 0 , 3
2 7 0 . .
1 2 S V ,
K r .  
2 4 1
, 3
, 1
1 0 .
3 4 2
0
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3010 IF AS=3 THEN X:X.45:E
,
F
7.1020 IF LEUm'O" AND L E V 9 "  THEN X=X-1
:430 NEXT
304 RETuRN
3050 RETL;RN
306.0 PuTtX,Y)-(T,W,4.-_,IA:RET.JRN
3070 FHT,I.:) ,UN,OR:RETVRN
3080 PUT(X.Y)-(T,I.O.T....OR:

310?. PUTC.-<,Y)-iT,u1,13,CR:RET._LRAI
3110
3:20 PLIT(X,)-LT.W,SI,13R:FiED.:SN
2:30 PUTC--'.0)-IT,IJI,SE,DR:RETURN
3:40 PUT (X, -  tI, E I  RETI.JiN
3150 PIST Y  T ,  ,  ,  RETuRN
31i.0 PUTCX,Y1-LT,1.1),A,OR:RETURN
370 FUT(e.,V)-(T,U),B4OR;RETIPRIN
3180 POT(X,Y)-(T,W,,OR:RET:,1
,
6
3190 PUT(X,YHCF,U),D.UR:RETuRN
3260 PVT(X.01)-iT,U),E,CtR:RET'JRN
3210 PU1(0)-(7,0,F,OR:REUN

3220 PUT(?:,Y)-(T•'..0.GR:RE
-
I_S
-
4

3230 PU T C X,Y) - ( T ,u ) ,H
2
O R :R ET LR N
3240 FUTE09-(T,U),I,OR:KTLF.A
3250 POT( :,Y) - (T3U) ,J ,13
7
( :RETURN

PUT(X01)- 1 T
;
0 ) , K , O
R : E T U R
N

3270 PuT(X,Y)-(T,'..1;,L,OR:RETAN
3280 P 8 T ( X , Y 1 - ( T .
,
. .
0 , M , O R : R E T U R N

3290 PeT00)-(T,u),N,ORAETJRN
3 O  FIIT(X,Y)-4T,U003FiFiETSiN
3310 PO(X,Y)-(T,L),P,OR:RETuRN
3320 PUTC'.,Y)-(T,L)pC1,0FoRETURN
3330 PUTW,Y1-(T,U1,R,0P4RETURN
3340 PUT(X.Y)-(T.11),S,OR:RETURN
3350 PUT1X,Y)-(T,LO,T,OR:RETuRN
330 PUT(X,Y)-(T,U),U.UR:RETuRN
3370 PUT(X,Y)-(TM,V,OR:RETURN
3380 P 1 i T t X , Y ) - 0
.
, 1 . 1 ) , W ,
0 r l : R E T , F 0 1

3390 PII(X,Y)-(T,e).X,OR:RETgRN
340e FUT(X,Y)-IT,U),f,:3R:RETURN
3410 PUT(X,Y)-(T,W.2,0R:RETURN
3420 PUT(X.Y)-(T,U),W,OR:RET,RN

Books and Machine Code
Pam DArcy  digs into her bookcase to answer some common questions,

I DOUBT that there have been many new
books published specifically for the Dragon
since the demise of Dragon Data in 1984 but
as the list that I have put together recently
almost doubles the last list published (June
1984), I think that it is time that we had an up-
date_ The dates are the issue of 'Dragon
User' containing the reference, followed by
the page number. 'Other information' dates
only include the earliest reference as far as
advertising goes. Should any readers know
of any other books, please let us all in on the
secret!

Regarding availability of the books, I find
that library bookshelves still carry a large
range o f  Dragon books. Genera l book-
shops a re  ano ther g o o d  source ,  T h e
'heavies' (Zaks and Leventhal) can often be
found on their shelves as well as in good
home computer shops —  and  th e  Tot-
tenham Court Road abounds with them if all
else fails! I also write direct to publishers if
having particular problems (addresses ob-
tained from libraries).

The Dragon 32  Memory Map is  s till
available f o r E5  f ro m Hilton  Compute r

Services, 10 Jerome Road, Larkield, Kent
ME206UR. !still have some copies of Inside
the Dragon at the publisher's final reduction
( n  including cl postage!)

Machine Code
The reason f o r  putt ing together t h e

booklist was that the most common ques-
tions that readers write to ask me are which
machine code  book, wh ich  Assembler,
where can I get a list of Dragon ROM ad-
dresses from, close ly followed by which
DOS????

The ma ch in e  co d e  b o o k  wo u ld  o f
course be the beginner's guide that a well
known pub lishe r commissioned m e  t o
write, then, understandably, abandoned
because o f  Dragon Data going under__
However, it was becoming apparent to me
as I was writing the book that I was being
asked more and more to write about the
'more exciting' aspects o f  graphics and
sound than for it to be truly a beginner's
guide and that is the nub of many of the pro-
blems As one of the parents who thumbed
through inside the Dragon said, -
B u t  w h a t

are the graphics like: that is what my son
would want to do'...

As with anything in  life, what suits one
person doesn't suit another. I  came into
6809 Assembler on Leventhal on an 0S9
machine. I was the first person at the site to
write an Assembler program (BASIC09 be-
ing the language at that time) and I found
that ne ither Leventhal n o r the  manuals
were any help in those early stages with the
most fundamental aspect of 6809 machine
code — what to do about, with, why the
hardware stack? I did as Leventhal always
seemed to  do (LDS $0100) and crashed
spectacularly...

The words used in a book, the typeface —
we all suffer from those idiosyncrasies that
put a barrier between us and persevering.
The hours I spent poring over those early
(and later) Leventhal chapters — I thought
that I would never learn — only to discover
that 90% of it is not needed, and much of
that becomes much more understandable
when one has been coding for a little while.
Then one can go back and realise the cause
and effect and better ways of doing things
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because of the architecture of the machine
and such like.

As for the books.. .not possessing copies
of every machine code book. I cannot give a
complete opinion. My  opinions a re  a lso
tempered b y  m y  p ro g ra mmin g  b a ck -
ground, Da vid  Ba rrow's 6809  Mach ine
Code Programming received a favourable
review in the November 1984 issue. I have
never seen it  about and, not particularly
needing a copy apart from curiosity, have
not gone out of my way to get hold of it. Be-
ing published la te r than mo st  mach ine
code books,  i t  wo u ld  se e m a  use fu l
prospect.

Fewer mistakes
The books that I work from are Inside the

Dragon and the Leventhal and Zaks books.
Inside the Dragon was a revelation to me as
so many books contain so many errors. It is
fairly easy to spot an error in a BASIC pro-
gram, but how can a beginner possibly spot
and put right machine code errors? Even
mainly BASIC books with bits and pieces of
machine code (including Sunshine books!)
are notorious for this. I haven't tried all the
machine code in Inside the Dragon, but the
only mistake I have come across in this well
thumbed book is on page 215 where it men-
tions the cassette gap flag byte being $01
for 'continuous stream' whereas it is actual-
ly $OO (correct on page 248). I t  was co-
written by a  Dragon Data employee and
contains mu ch  usefu l Dragon hardware
and ROM information.

loodettordodAt
o g
l a
g
o t
i

35 Programs i  or the tiragor3:
Prograns ior  the

t a i  Assemtl LangLa.ge ProgramliGng
6809 Machine C•ode Frograzming
Advanced Sound&iiraphigs for  t r  e Dragon32
All about F:iRTh
Anatomy oi the Dragon
srcade &IMES in  )3ASIC aandy&Dragon)
Ar t ifi c ial intelligence on the Dragon
EH6lL for  our  Eraghno4132 made eas
/
.
Eegiriner s  ZuiOe to F T i  The)
i e t  ot  Vom sottware for  our  Lragion
Soots itilde to the cirat;on2
Erainteasers inr  the iiragon31.
Color Computer lzrapniCS
LC13f CoNouter tangcocF Tne

The Leventhal (6809 Assembly Language
Programming) and Zaks (Programming the
6809) are no help to the Dragon program-
mer as such. I find the strength of the Leven-
thal is the detailed examples it gives when
describing each instruction and, even more
valuable f o r  pa tch ing  p ro g ra ms wh e n
testing, is the full, numerically sequenced
postbyte table in the Appendices. I reckon
that that table alone has paid back its £14
cost many times over for mein the past! The
Zaks is the more recent of the two books and

feel that it  contains much  more  easily
assimilated p rogramming  examples f o r
beginners than the Leventhal and with a
page per instruction, the instruction code
boldly displayed at the head of pages, it is a
much e a sie r proposition f o r  t h e  q u ick
check when coding!

Do skip bits of a book and go back over it
later if you are struggling — our learning
patterns differ so much. So many books
seem to be so technical at the beginning
that we can get bogged down and give up.

The right tools
I think it essential that would-be machine

coders purchase the tools for the job. They
are very reasonably priced these days and
can only help you get to grips with machine
code more quickly. Iconsiderthetoolsiobe
a disassembler, a n  assembler and a
monitor.

I believe that a lot can be learnt from
others. There is no one way of programm-
ing. By  possessing a  DISASSEMBLER,

DRAGON
BOOKS

List compiled
Sth July 1986

FUO l iz n
e
rSottec
Pan
:isborne/McGraicrii
S r
-
a
n
a
o
a

Sunshine
SotIfiare

;la(ra .oillev)
Reston
knsnine
prro* E
,
n n k s .
intertace Putltris.
:e::turion
Ciranaaa
F r U n l  F a .  A s s oc
Radio Shacrargy
Arksoit

Huthnr

Hartneil

Leventhal
Bafrow
Lraln

james
t,irc Eell
arain
earshall
johns

tinc iair
Lucqnski
iaroen
Elan(

chunks of machine code can be disas-
sembled (turned in to  'look-a-like' source
code) a n d  examined e ve n  though t h e
source code is not given in articles, etc.)

The ASSEMBLER a llows you to  write
source code and assembles ( =translates) it
to machine code for you.

A MONITOR helps when you come to test
a machine code program. In BASIC you can
IRON (trace on). A  monitor will help you
trace through the path that your machine
code is (no doubt, unpredictably) taking.

There are still two commonly available
sets of of tools available on the Dragon —
DASM/DEMON (from Compusense) and
ALLDREAM (f ro m Grosvenor). I  a m  a
dedicated DREAM user and have never
seen DASM/DEMON in use, yet alone tried
it s o  ca n n o t  co mme n t  u p o n  t h e  d i f -
ferences/ease of use etc. Inside the Dragon
uses DREAM fo r it s examples whereas
most other books use the earlier available
DASM. Both are available on cartridge. I
know that DREAM is available ondisk when
the cartridge port is needed for a disk con-
troller: I  d o  no t  k now about DASM.
DASM/DEMON was reviewed briefly in the
September 1983 issue, ALLDREAM more
thoroughly in September 1985. Looking
over my index, there are further references
to DREAM in the July 1984, October 1984
and June 1986 issues.

Perhaps now you can see why asking for
recommendation of a machine code book
or an Assembler presents such a difficult
problem.

dik
I n t D

!tiar 65(37)

jan 85(41!
Feb 85137)

ilj7)
rJec 84 Y2.3t

.1404)comolair:
SeotEill7fl
No. 84(.3i'.

SectE3(extracti

Let i335/advert

flayE  Co;E•/ ao•ert

aiat 1.i rom J.Penn

avert
frno s h h o s

e54 -  I  i
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Creating Adventure Games for  your Dragon
Dr. Watson Beginner s Basicfor t ie  Dra.
-
1.
Dragon Companion The
Dragon Extravaganza
Dragon Machine Code
Dragon Machine Coce/Absolute beginners
Dragon Magic
Dragon Programmer (The
Dragon Programs
Dragon Trainer iThes
Dragon52 book of  Sa;mes The
Drag•n32 Games Master
Dragon32 Machine Code for  Beginners
Dragon32 Memory Map i l e  pages itll lo:s .)
fragon32 Programmer a Reference Book
Dragon32 Reference Eooklet iThe}
Dragon32 and hos( to male the most of  i t
DragonDDS -  a Programmer s  Guide
Dynamic Games for  the Dragon:52
Easy Programming for  the Dragon:32
Enter t h e
-
D r a g o
n

Exploring Adventures on the Dragon
FOR7H for  Micros
Forward 10? (LUGO)
Further Programming for  the Dragon32
Gateway to Computing with the Dragon-32
Getting the most from your Dragon32
Giant Book of Games ior  your Dragon
Going Ahead with Color BASIC
Hot Programs to Feed your Dragon
Inside the Dragon
intro.to BASIC programming(=Drag.Manual
Introoucing Dragon Ma:nine Code
Introducing Pascal
IntrodJction Cumana DOS for  Dragco32&64
Introduction to DragonDOS An
KR001 your Dragon
Language of the Dragon The
Learning to use the Eragon32
Learning to use the Dragon32 computer
Load and Go with your Dragon
MCIAn Cookboo4 The
MCGSF Microprocessor Summary Card
Make the most of your Dragon32
Pocket Handbook for  thE Dragon
Power of the Dragon Jhe)
Programming the 6S07
Programming the Dragon for  SamestSraphic McGraw-dill
Prograaming the Drag3n32 N e w n e s
Reference Card for  the Dragon32 N a n o  Systems
TRS-80 Color Computer Technical Rei.Plan.
The Penguin Book of Personal Computing
Training your Dragon32464
Using Floppy DisksiDragon (DeltaDOS)
Working Dragon32 abet
(71 books!

Interface F-uoicns.
Honevfold
unknown
V&H Comp.Services
Shiva
heiciourne House

FoilGranada
Ducxwortn
Sunshine
Sranada
Sunshine
Compudat
Hilton Comp.Seryic
Melbourne House
Elkan Electronics
Granaoa
Grosvenor Software
interface Publcns.
Shiva
Melbourne House
Duckworth
Newnes
Viking
Shiva
Silva
Penguin
Fontana
Radio Shack=Tandy
Sigma (Wiley)
Addison Wesley

) Dragon Data
Granada
Granada
Cumana
Dragon Data
Tiny Pub. Company
Sigma N i l e s
Sower
unknown
Phipps Associates
unknown
Motorola
Interface Fublons.
Duckworth
Microsource
Sybex

Corp.
Radio Shack=Tandy
Penguin
Prentice Hall
rAimanaiPremier
Sunshine

Sifford J a n  G.t(41:

Jarvis
Valentine
JOIlES+1,OWSli D e :  8 4 i 2 3 )
Revden j  V
Wadaan j u n e b - l i 3 6 )
Gee j u n e W : m ) b o o k i i s t
Hampshire F e b  65i37t
LioA j u n e 6 4 ( 3 9 )  Nov85/3epE4 error in
Jamest2 J u n e B 4 ( 5 o ) b o o k l i s t
brain XIS j u n e 8 3 ( 1 o s a o v e r t
James a c t  S354)acvert
Elkin a v a i l . f r o m  Hilton
Revden 3 V juneb4(43)

Sinclair
Kerry
ioungt2
Stewarttjame
Carter
Gerrard
Oakley M a r  55(37)
Hammond M a r  85(37)
Stewart-I-Jame
Stewart
Bannister J une84i37)
Hartnelit3 D e c  B4(23)

dames
Smeed&Somery July84(33)
Wadman
Sinclair Se p t 8 4 ( 3 8 )
Allan F e  o 85i37)

Mawer
MOUO

. night
Bradoeer
PhipostTomms
Warren

Gifford
Gerrardf-Doyl
Sharp-Batton
IakstLabiak
Phillips
Lafferty

july83(68)neols desk
june84(36)Pooklist

Mar Ba(19) avali.Srosvenor Siw
May 83(20saovert
June84136)boolliat
an boil2)advert

Nov 84t39) Aug Wlozadvert

juneW37)

Feb 85(37)

SeptB4(3q)

Chatham
Granam M a r  85(37)
Coilinsi-Shar hoy Ef43i)
jonnsontDavi
Lawrence J une84( 40)

May 85(30)advert
june53t30)adyert
june54(3a)booklist
2ct 6443)advert
Mar 86A4ierrors in

JuneE4(3m)booklist
Dec 94(3Cadvert
Jan E4(30)acyert

Noy b4i39)rec.in tx t
Dec 83(35siAug 84(g5
Marb415epS4/Favomms
Avail. Compusense

May 864ninews oesk
with DraoonDCS cartr
juivb4 4;recommenon
Dec 133iriadyert

June83(2osaavert
May 83(3Laver t
dune84i3osbooklist
avail. Compusense
May 83:20ladert

May 83(14)adyert

Oct 83(38sadvert
jan 85(4i l  Mar 84(53)advert

SeptS3(31)advert
from Tandy shops

wzth DeitaDOS cartr7
Ma b3(412)advert
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IT HAS often struck me  as strange and
frustrating that although the parameters for
the PUT command include AND and OR,
they do not include the third logical function
— EOR (exclusive OR).

The program shown here corrects that
deficiency. There is also a short demonstra-
tion program wh ich  shows the  effect o f
overlapping colours using EOR.

When a  portion of a graphics screen is
saved in an array using GET with the G op-
tion, there are a number of ways in which
the PUT command may be used to display
it. The PSET parameterdisplays it in exactly
the s a m e  co lo u rs  a s  t h e  o rig in a l,
obliterating whatever it  covers: PRESET
reverses the array colours before display-
ing; NOT does not display the array at all—
it reverses the colours in the screen area
signified. W i t h  t h e  t w o  re ma in in g
parameters A N D  and OR — the colour of

-
4 4

2_ 1

77.

7:

1 1

'-
4 - 1- -.,

S -

'2

1 1 1

1

6

LOX

',
7
'

1

-
4 4 4 4

,

4 7: 4

“.TRT P S H S  C C , X

4 1 '2

4 4
.

1

4

LOX

',
7
'

1

1 2 3 4

* * * * * * * * * * * * * * * * * x * * * * * *
* *  P U T . . E O R  * *

,
' 1 4 3

“.TRT P S H S  C C , X

4 1 '2

4 3 2

BED N O P .
-
0

1

1 • * * * * * * * * * * * * * * * * * * * * * * * * * * *
2  * S t  * *

* * * * * * * * * * * * * * * * * x * * * * * *
* *  P U T . . E O R  * *

3 ' * *  P U T — E O R  * * t * * * * * * * * * * * * * * * * * * * * * * *
4 ' * *  ( C )  1 3 / 5 / 8 5  * * “.TRT P S H S  C C , X
5 ' * *  P A R I M G O L D  L T D  * * r z i  S O S
6 'A t *  W RI TTE N B Y  C L I F F  S M I T H * * BED N O P .

-
0

7 ' $ *  * *
8  ' * * * * * * * * * * * * * * * * * * * * * * * * * * *

LOX

10 P CLFARG :CLE AR 2 0 0 , t 4 H7 FFF CMPX E S A A F A
11 RE M i f  y o u r  p r o g r a m  c o n t a i n s BED N O 6 0 4 - 2

any  m / c  r o u t i n e s  d e l e t e  t h e NOSO P U L S
' c l e a r '  s t a t e m e n t  a n d  p u t  i t
h e r e .

20 I F  P E E K ( 4 1 6 )  < ' >  1 2 6  THE N

.
C
C
,
X
,
P
C

LEAS 5 , 5
CMPA E S 4 0

GOSUB 6 0 0 0 0 : C LE A R  2 0 0 , A - 1 BNE L B L 1
30 REM de m o p r o g r a m  f o l l o w s J SR $ 9 F

or  c l o a d  y o u r  p r o g r a m J SR S A 7 1 D
40 D I M 0 ( 1 4 0 ) : P M O D E 3 , 1 : T I M E R = 3 0 0 0 j S R  $ 8 9 A A
5 0  I F  T I M E R  3 0 0 0  THE N T I M E R = o:

PCLS R N D ( 4 ) : S C R E E N 1 , 0
J SR S A C S ” ?

6 0  R = R N D ( 3 ) + 1 : R 1 = R N D ( 3 6 ) : TFR X
5
D

R 2 = R N D ( 1 8 4 ) : R 3 = R N D ( 1 2 0 ) LOU m
X70 PMODE 3 , 5 2 P C L S : C I R C L E ( 3 6 , 3 6 ) . LEAU - 2 , U

R 1 , R : P A I N T ( 3 6 , 3 6 ) „ R , R L E A l i  D , U
8 0  G E T ( 0 , 0 ) - ( 7 1 , 7 1 / , 0 , 6
9 0  PMODE 3 , 1 :  P U T ( R 2 , R 3 ) - ( R 2 + 7 1 ,

STU $ o l

R3 +7 1 ) , 0 , X LEAX -
1(10 G O T0 5 0 L D B  , X
6 0 0 0 0  ' p u t  e o r  r o u t i n e ASLB
6 0 0 1 0 ABX
6 0 0 2 0  D E FFN A ( A ) = I N T ( A / 2 5 6 ) :

D E F F N B C W .
-
A -
F N A ( 4 ) *
2 5 6

STX S C F

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

6 0 0 4 0  DATA 8 4 , 5 8 , 3 4 , 9 F , C F , 9 6 , 0 6 ,
2 7 , 0 3 , 7 E , A A , E D , O F , D 4 , 9 D , 4 5 , 2 6 ,
0 3 , 7 E 0 1 8 , 5 2 , 0 3 , 0 4 , 8 0 , 8 9 , 4 4 , 8 1 ,
5 8 , 2 7 , 0 3
9
7 E , A B ,
3 5 , 3 1 , 8
C ,
0 6 , C E ,

LOA $ 0 6
BED L B L 2
J mP S A A E D

LER_• C L R  S O 4
j S R  $ A 5
BNE L B L 3
J MP $ A B 5 2

LBU.7. C O M  $ O L I
A C , 4 C , 7 E , A B , 4 9 , A 8 , 8 4 , 4 7 , 8 4 , 7 E , J SR $ 8 9 A A
AC, 4 C CMPA E S 5 E t

6 0 0 5 0  W.
, - 
2 5 6 *
P E E
K ( 3 9
)  
+  
P E
E K
( 4
0 )

- 1 0 0 BED X O R
6 0 0 6 0  0 =0 :FO RB=O TO  9 3 J MP $ E 5
6 0 0 7 0  RE ADAS : C= V AL( "&H"+ AS ) : x 0P L E A N

,  
P U T I
T , P C
k

D=D+C:P O KE A+B, C:NE X T LOU C S A C 4 C
600E10 I F  D  < >  1 0 6 4 5  THE N P R I N T J MP $ A B 4 9
" e r r o r  i n  d a t a  s t a t e m e n t s " : E N D
6 0 0 9 0  P O KE 4 1 7 , E NA( A) :

P O KE 4 1 8 , E N8 (A) PUT IT E O R A  • X
6 0 1 0 0  P O KE 4 1 6 , 1 2 6 :RE TURN STA X

,311• s 4 C 4 CC4

Figure 1 AND
array colour

Figure 2 OR
array colour
4

Figure 3 EOR
array colour
4 2  1

4

4

-
7

1

4

C.C.A. Smith adds an exclusive OR to PUT and shows
everyone up.

each point displayed is determined by a
comparison of the corresponding points in
the array and the existing screen area. A
table showing array colour screen colour
and resulting colour for AND and OR is
given in figures 1 and 2.

So far so good. But take the following
situation: a  program has been written in
which an X-shaped cursor moves across a
4 colour hi-res screen. The X is saved in an
array as red on green, using GET with the G
option. Which PUT parameter to use? Ob-
viously not PSET, which would always show
the cross against a green background. In
fact the OR option is normally used, but it
does have the  drawback that the  cross
disappears w h e n  p la c e d  o n  a  r e d
background.

The solution is to use EOR. Each point of
the cross now shows up  clearly against
whichever colour it is placed over. It works

screen
co lour

screen
co lour

screen
co lour

PUT E O R
equally we l l  w i t h  two-co lour graph ics.
Figure 3  shows the effect of EORing dif-
ferent colour combinations.

The BASIC program be low loads the
machine code routine at the top of available
BASIC RAM and writes a JUMP to the start
address in the RAM hook at VIAO. After run-
ning the program, the new PUT option will
remain available until there is a cold restart
— or the machine is turned off — or until the
machine code is overwritten. In  the last
case, which should only happen if  a new
mic routine is loaded, make sure either to
re-run the EOR set-up program, or to switch
off the utility with POKE 416,57.

For the sake of simplicity. I have used 'X'
(for eXclusive) as the new parameter, but
almost any character o r BASIC keyword
could be used if the 73rd byte of the data is
altered to the relevant value.

* * * * * * * * * * * * * * * * * * * * * * * *
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Ziv Eliraz pits program against program with a game that 'strains the mind
more than the hand:

USUALLY programs have fa irly peaceful
jobs: just running Spreadsheets, Space In-
vaders and the like, but with Core Wars pro-
grams they have to fight for the right to
run!

I got the idea for programming Core Wars
from Scientific American, in  wh ich  A  K.
Dewdney explains the subject. Core Wars
uses a language called Red Code, which is
similar to 'Assembler', but it has only nine
commands.

The purpose of Red Code is to corrupt
your enemy's program by bombing it with
unexecutable statements and thus forcing
it to crash. The programs are held in  the
Core, which can be defined as a group of
memory locations set up in a circle where
there is  no beginning and n o  end. O u r
specific Core  will have 192 locations in
which the programs can work. Because of
this, the programs will have to be short and
efficient as well as deadly.

Before I describe how to load and run the
programs. here's a rundown of all the com-
mands. Note that A and B are parameters
and not variables. Actually, there are no
variables in Red Code.

1) DAT A - This statement is used to hold
data A s it isn o t  executable, it can also be
used to stop a program.
2) MON/ A B - Move the content of address A
to address B. This command will move the
content of A even if it is a command.
3) ADD A B - Add the contents of address A
to address a  A is unchanged
4) SUB A B Subtract  contents of A from B.
A is unchanged.
5) JMP A - Transfer control to address A.
6) JMZ A B Transfer control to address A if
contents of B are 0 (e.g. in a DAT).
7) JMG A B Transfer control to address A if
contents of B are bigger than O.
8) DJZ A B- Decrease content of address B.
If it is 0 — jump to address A.
9) CMP A B - Compare contents of A and B.
If unequal, skip the next instruction.

Note: A and B are only integers from -128
to +127. There are three addressing modes
in Red Code:
Immediate: A t i  • symbolizes this mode. It
means tha t the  number after i t  wi l l  b e
treated as and integer. DAT # 5 will store 5
where the DAT appears.
Direct: Ju st  i s  says. Wh e n  reaching a
number in this mode the computer will go
directly to the location specified. JMP 5 will
jump 5 ad resses forward in the Core.
Indirect: A i n d i c a t e s  this mode, I'll ex-
plain th is with  an example. Normally the
command MOV 67 will take whatever is in 6
locations after it, and put it in the seventh,
while MOV 6  7 will go to relative address
6 and see what's in there. It should point to
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Core Wars
another location, say 9. Then the program
will move to relative location 9, see what's in
there and only then, move it to 7. A good ex-
ample for this will be the DWARF program
showed later on.

The editor of this program is a pretty sim-
ple one (somewhat like the Spectrum's).
The top part of the screen (13 top lines)
should show you lines 1 — 14 in the pro-
gram 0, wh ich  are now empty. Right now
you can press a few keys that will instantly
perform the task they stand for. They are:
(Up a r ro w) :  M o v e  u p  t h ro u g h  t h e
program.
(Down a rro w)
- M o v e  
d o w
n  
t h
e  
p r o
g r a
m

(H). Gets you to the help page.
(N): Erases the who le  core  (Good after
messy battles).
(S): Saves the whole core situation.
(L): Loads core situation.
(s): Saves program currently in memory.
(I): Loads a program to the memory.
(C): Compiles a text program to the Core.
(E): Executes the  two  programs in  th e
memory.
(P): Prin ts the  text o f  a  program to  the
printer.
(X): Lets you look at the Core without runn-
ing it.
(1 ,2 ,3_64): Lets you edit that line. Type the
number and then enter. The line will appear
at the bottom of the screen where you can
edit it.

To make it easy to try different programs
with each other you can have six programs
in the text memory simultaneously. You can
file through them using the (U) key. Any ac-
tions are done relative to that program (sav-
ing, loading, compiling etc.).

There are a few steps to running pro-
grams together.
1: Think of a few programs! (in this case,
two). We'll use two programs by Dewdney:
IMP a n d  DWARF, I mp  i s  a  o n e  line .
primative program that runs through the
memory. destroying everything in its path.
MOV 0 1

It moves from relative location 0 (the com-
mand itself) to relative 1, and moves to the
next location — which is none other than
MOV 0 1! Th is way the whole memory is
slowly filled with MOV 0 1, and any program
without proper protection is erased.

And Dwarf. Th is program stays in  one
place and bombards the core with chang-
ing data, every eight locations. It never hits
itself but is unlikely to hit Imp. In this battle,
Imp usually wins. Here's the program.

DAT -1
ADD # 8 -1

*pointer to next bomb
'add 8 to pointer

MOV -2 cir.,-2

JMP -2

'move DAT to pointer
loc
*continue the loop

2: Cle a r the  memory. Type A n  ap-
propriate message  wi l l  appear i f  done
correctly.
3: Put the programs in the Core. Type in Imp.
(Press (1) +  (enter), type MOV 0 1 (enter).

Press (C). The  computer will ask you
whereto put the program. We'll put it at loca-
tion 70 . A f te r a  wh ile  yo u ' ll re tu rn  t o
program.

Type in Dwarf as explained with Imp and
compile it to location 20.
4: Th e  two  programs should b e  in  the
memory now. (You can see them with the X
option in bank 1, i.e. right joystick up.)
5:Tune (E). Before running the two you must
answer a few questions:
How many players: (0-255) — 2 (Imp and
Dwarf).
Name for player 1: — Imp
Location: -78 (depends on where you put
Imp).
Starts at line: 1 (First line in the Imp).
Name for player 2: Dwarf.
Location: 20.
Start line for Dwarf: 2  (You'll notice Dwarf
starts with a DAT Since we don't want it to
die before it's was born, we must start it at
the SECOND line.
Moves: (0— 65535) 2 0 0  (If a player loses,
the program will tell you. but just in case
there's a tie, without any limit, the programs
can go on for ever).
Speed: (0-255)—  100(a short delayto make
us s lo wly se e  h o w o u r p rog ram d ie s
away).
Display (YIN): I f  you want to  see exactly
what goes on in the Core, type Y. and if you
want t o  see  a  fast conclusion, type  N
(displaying does take time on Hires).
THAT'S IT! You should be seeing the core
now. P re s s  a n y  k e y  a n d  t h e  b a t t le
commences!
6: Wait. At then end of EXECUTION time
(tee hee) your Dragon will tell you just who
won. or if there's a tie.

Sample programs
The display in  Core Wars takes a very

important r o l e  i n  understand ing  t h e
programs. The Mainframe version of Core
Wars just  prints out the outcome o f the
battle, but have no fear, this version has real
time action. At first, the display might not
seem too understandable but a lot of data
has to  be seen a t once. Cramming  192
locations on one screen is impossible, but
96 is possible indeed. Figure 1 shows how
it's done . Th is  sh o ws th ree  p rograms
running at the same time — Imp. Dwarf &
Gemini. The little inverse numbers shov.,



what line the programs were running when
the battle ended.

There are two parts to this program; the
BASIC (edit/compile) a n d  t h e  M/ C (ex-
ecute/display). First type in Listing 1, the
BASIC, and save it. L istings 2 is the hex
loader for the M/C data; Listing 3 is Hex.
hex, and more hex!

To type in the M/C, run the hex loader. Pro-
gram starts at 27000 and ends at 29292
(yep, this runs with Delta DOS). The loader
will show you the memory point. Enter the
string and then the checksum.

After you're done entering the M/C, save
it wi t h :  CSAVEM'CORE WA R' ,  27000,
29292, 28000 right after the Basic program.
(It checks if the code is in, if not it loads the
code from the tape.)

If you encounter any problems while run-
ning the program (pressed a  wrong key,
etc.) you can press (BREAK), type GOTO
and (ENTER).
You can see no program died but Dwarf

Figurel

Lac ATI oN! ;PO

0 1 :
P o
i
0
I N T
0
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0
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t
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1
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0
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0
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1
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0
0
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0
0
1 
4 
0 
A 
I  
0
0
0 
0
0
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-
D
A 
I  
0
0
0 
0
0
0

+DAT 000 000 +DAT 000 000 +DAT 021 000 +DAT 001 040
-DAT 000 000 -DAT 000 000 '11AD1i 005 255 -DAT 021 000
-DAT 000 000 *DAT 000 090 +MP 0300 f!251 +MP e2511 e255
+via 000 WA -PAT 000 000 41MP 25q 000 +CMP 253 NM
+DAT 000 000 -DAT 000 000 +DAT 000 251 4JMP 001 000
+DAT 009 000 -VAT l
u
l l '  0 0 0  
+ D A T  
0 0 0  
0 0
0  
* A
D D  
m 0
0 1  
2
5
1

-DAT 0 0 0  0 0 0  400T, 0 0 0  0 0 0  +UPI 0 0 0  0 0 0  9,1[10 ti001 2 5 1
4
D
A
T  
0
0
0  
l
u
l
l
)  
*
D
1
1
1  
0
0
0  
0
0
0  
-
D
1
4
T  
0
0
0  
0
0
0  
+
1
M
P 
2
5
1  
0
0
0

4MD9 000 001 -Dr 000 000 -DAT 000 000 +MP H020 011
41UY 000 091 *1lA1 000 000 -DAT 000 251 411P 011 000
+MO 0 000 001 -DA r 000 000 +DAT 000 000 - D A I 0(10 000
+  M  U V  0 0 0  0 0 1  4  D  l i  I  -
0  0  0  0  
0  0  
4  P  
q j  
0 0 0  
0 0 0  
4 [ 1 1
!  
I  
0 0
0  
0 0
0

4  M  0  1
1
1 
0  
0  
0  
0  
9
1  
4
.  
0  
1
1  
I  
0  
0  
0  
0  
0  
0  
4  
[
I  
A  
I  
0  
0  
0  
H
u
l
l   
a  
I
I  
A  
T  
0  
0  
0  
0  
9  
0

4 4 1 E 1  h i m  0  I n t l  4  D  i'l I  0  0  0  0 0 0  + 0 1 1
.
1  0 0 0  0 0 0  
+ N u  0 1
-
A  0 0 0

-MOY 000 001 -HIT 000 000r6-og goo 251 ,
o r a  0 0 0  0 0 0-maY oou 001 -DAT 000 000 -DAT 000 000 -DAT 000 000
4MUY 000 001 +DAT 000 000 -DAT 000 000 +DAT 000 000
+MP 000 001 +UHT 000 000 -DAT 000 000 -DAT 000 000
luv 000 001 -DAT 000 000 +DAT 000 000 •DAT 000 u
n
t i l
+MP 000 001 4114 I 000 00
1
i
,
- •
,
-D l i T  0 0 0  
2 5 1  
' P A
T  
0 0 0  
0 0 0

4MU
1
) 
0
0
0  
0
0
1  
4
U
H
T  
0
0
0  
(
f
t  
-
D
A
T  
0
0
0  
0
0
0  
-
V
A
T  
0
0
0  
0
0
0

411UY 000 001 -DAT 000 nOP -DAT 090 000 +DAT 000 000

t_ocATt ON # 2 3

started sending bombs. Imp copied itself a
few t imes and Gemin i copied itse lf  into
bank 2. When  running the programs the
right joystick selects between the two banks
of memory (up= bank 1, down= bank 2).
Even with  64 characters per line it 's not
possible to display the actual signs of the
numbers (+ and -) so to tell between 2 and
-2 we use 2 for 2 and 254 for -2. To find out
what acertain number is, if the display show
more t h a n  128. t h e n  t h e  n u mb e r i s :
number-256 (e.g. n -  254 -  256 =  -  2).

The memory does seem to end at the se-
cond bank but, as said before when you
reach the 'end' of the memory the program
simply wraps around to location 0, bank 1.
That is why there is no need to worry about
where your program starts in the memory.
Note: Although the display shows, as in the
example, 254 instead of -2 ,  when you type
in the program type it AS IT IS: -2. not 254.
Gemini: Th is  p rog ram co p ie s itse lf  t o
another place in the memory and transfers

"D WA R 'S  I
B
O
M
B
S

control to  there. Try running i t  fast, with
display.
DAT 0
DAT 20
MOV ( 4 ) - 1
CMP -3 # 9
JMP 4
ADD # 1 -5
ADD # 1 -5
JMP -5
MOV -7 14
JMP 14
Capturer: Th is  i s  t h e  sma rt  a n d  ab le
answer to Impend the like. It captures Imp's
pointer and strored it in its end. This could
be used later on in multitasking were cap-
turer can control its own pointer for protec-
tion and Imp's for, say, duplication.
DAT -5
SUB #19 -1
MOV 4 0 7
SUB -3 6
ADD #11 5

L O C
A T I
O N  
i f  
7
2
.

LOc A noN *
4
3 5

BANK t t l

1
1
1
1
1

1
1
1
1
1

1
1
1
1
1

1
1
1
1
1
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MOV 4 qi
, - 5  
i
t  
c
h
a
n
g
e
s
.  
T
h
e  
i
n
s
t
a
n
t  
t
h
e  
p
i
c
k
e
t  
c
h
a
n
g
e
s
,

SUB # 41 -6 I M P  is  doomed! Capturer will cut IMP's
MOV 3 4-7 h e a d  oh and keep it in it's last command
,IMP-7 ( J M P  0).
DAT 0 M o s t  of the programs above have one
JMP rgil t a s k ,  but since many programs can be run
JMP 0 a t  the same time (up to 255 but the core size
It works by setting a 'picket* and checking if i s  only 192 so my best suggestion for an

Listing 1
-
B A S I
C

0 I F  G T = I  T HE N 1 2 0  3 1 0  I F  A $ =CHR$ C8 ) A ND L E N (E 1 $ )= 0  THE N 2 2
10 CL E A R2 0 0 , 2 6 9 9 9 : CL S : A $ = S T RI NG $ (3 2 , " * " )  0
: P RI NT: P R1 NTA $ ; "  C O R E  WARS S I MUL A TI  3 2 0  I F  A S C(A $ J< 3 2  THE N 2 2 0

ON" :PRINTA$  3 3 0  L I S = L I S t n $
20 P R I N T : P R I N T "  PROGRAMMED B Y  :  Z I U  E L I  3 4 0  GOTO 2 7 0
RA 2 " : P RI NT : P RI NT"  CORE WARS I D E A  :  A . K .  3 5 0  ' c o m p i l e  * * * * * * * *
DEWONEY * * * * * * * * * * * * * * * * * * * * * * * *
30 FO RI = 1  T O  1 0 0 0 : NE X T 3 6 0  C2 = 0
40 I F  P E E K ( 2 2 2 2 2 ) 0 8 9  THE N CLOADM"CORE W 3 2 0  CL S :PRINT" COMPIL E" :1 NPUT" MEMORY LOCA
ARS ' H O N  TO  START A T . .  ; L : P L = 2 0 0 0 + L * 4 : 0 0 = F L
50 PCLEAR8 3 8 0  I F  L < 0  O R L > 1 9 1  THE N 3 7 0
60 C L S : D I M  L ( 6 ) , 1 - 1 1 6 ) , N $ ( 6 ) , B $ ( 5 , 6 5 ) , C C 5  3 9 0  FOR L N=1  T O  6 4
) , S 1 $ (1 0 ) : F O R 1 = 0  TO  8 : RE A DS 1 $ CI ) : NE X T 4 0 0  C2 = 0 : C3 = 0
20 G T = I
80 L C= 1
90 L I = 1
100 P R
-
0
110 A $ = " "
120 '  m a i n  l o o p

410 ' F I R S T  TE A R UP  THE  L I N E  I N  T O
THREE P I E CE S
420 L N $ = 8 $ ( P R
;
L N )
430 I F  L N$ -= '  O R  L N$ =  T H E N  NEXTLN:GOT
0 6 3 0

* * * * * * * *  4 4 0  A = 0
* * * * * * * * * * * * * * * * * * * * * * * *  4 5 0  FOR C=1  T O  LENCLN$1
130 '  P RI NT- CURRENT L I N E  STATUS
140 P RI NT1 2 4 8 0 , S TRI NG $ (3 1
3
"  " ) ; !
P R I N T @ O , "

" ; : FO R I = L C  T O  L C + 1 3 : P R I N T I ; 8 $ C P R , I ) : N E X
T : P R I N T S T R I N G $ C 3 2
;
" - " ) ; :
150 8 $ - " *
160 P R I N T @ 4 5 9
;
"  
P R O G R A
M " ; P R ;

120 A $ = I N K E Y $ : I F  A $ = " "  THE N 1 7 0  EL SE 8 $ =
8$ tO$
180 I F  A $ =CHR$ C1 3 ) O R A $ = CHR$ (8 )  T H E N  8
$ = L E FT$ (8 $ , L E NC8 $ )-1 3
190 I F  A$=CHR$183  A N D  L E N C B C > 0  THE N 8 $
= L E F T $ (8 $ , L E N (B $ ) -1 )
200 I F  0 $ = " C "  THE N 3 5 0  EL SE I F  A $ = " S "  T H
EN 9 3 0  EL SE I F  A $ = " L "  THE N 1 1 0 0  EL SE I F
A$ =" X"  THE N 1 1 2 0  EL SE I F  A $ = " N "  THE N 1 1 9
0 E L S E  I F  A $ = " U "  THE N 1 2 0 0
210 I F  A S = ' s "  THE N 2 0 0  EL SE I F  0 $ = " i "  T H
EN 6 8 0  E L S E  I F  A $ = " E "  THE N 7 4 0  EL SE I F  A
t r . " H"  THE N 3 2 0  E L S E  I F  A $ = " P "  THE N 1 0 2 0
220 I F  A $ = O HR$ (9 4 )  A ND LO>1  THE N L C= L C-1
:GOTO 1 4 0  EL SE I F  A $ = CHR$ (1 0 )  A N D  L C(5 1

THEN L C=L C+1 :GOTO 1 4 0
230 I F  A S O C H R $ ( 1 3 )  THE N SOUND 2 0 0 , 1 : P R1
NT1480,13$;:GOTO 1 7 0
240 A = U A L C 8 $ ) : I F  A > 6 4  THE N A = 6 4  E L S E  I F
A(1  THE N A =1
250 'SOW PRINT THE L IN E AND EDIT

interesting battle is fou r to six programs run-
ning at once.)

So that's it on my behalf. Remember to
plan ahead every move in your programs
before sending them to the inner reaches of
the C o r e  o r  t h e  r es ults  w i l l  b e
disasterous...after all, who wants to be
destroyed by a lousy IMP?

460 M$ = MI D S C L N $ , C , 1 ) : I F  M$ = "  "  THE N A = A t
1 :CCA)=C:SOUND 1 , 1
420 NE X TO : S I S = L E FT$ CL N$ , C(1 ) -1 ) : S 2 $ = MI D$
(L N $ , C ( I )+ 1 , C C 2 ) -C C 1 ) -1 ) : 9 3 $ = R I G H T $ C L N $ 3
L E N ( L N $ ) - C ( 2 ) )
480 ' A F T E R  THA T, DE FI NE  A L L  POKES -  I N
THIS FA S I O N:
490
500 '  COMMAND PEEK
510 FO RFI = 0  T O  9 : I F S 1 $ < > S 1 $ (F 1 )T HE N NEXT
PI:PRINT"COMMAND " 5 1 $ " '  NO T  UNDERSTOOD"
t C H R $ ( 1 3 ) + S T R I N G $ ( 1 1 , 3 2 ) + " * * * * * * * * *  L I N E
" L N: P RI NT: P RI NT PRESS A NY  K E Y . . . " : G O S UB 9
10:GOTO 1 4 0
520 CM= FI
530 F C $ = L E F T $ (9 2 $ , I 3 : S CS = L E FT$ C5 3 $ , I 3
540 I F  F C $ = " # "  THE N C2 =1 : 5 2 $ =RI G HT$ CS 2 $ ,
LENCS2$1-13
550 I F  FC$ =" iR"  THE N C2 = 2 : 5 2 $ = R1 G HT$ (5 2 $ .
L E N(S 2 $ )-1 3
560 I F  G C$ = " # "  THE N C2=C2-1 -16 :3$=RIGHT$1 .
5 3 $ ,L ENCS3 $ 3 -1 1
570 I F  S C $ = " i i "  THE N C2 =C2 +3 2 :S 3 $ =RIGHT$ C
S 3 $ , L E NC5 3 $ )-1 )
580 ' A N D  POKE'EM
5 9 0
.
S 2
= V
A L
C G
2 C i
S 3
= U
A L (
5 3 $
) : I
F  
G
2
<
0  
T
H
E
N

S 2 =2 5 6 tS 2
260 L I $ = 1 3 $ (P R, A ) 6 0 0  I F  S 3 < 0  THE N S3=256.1-G3
220 P RI NT@4 8 0 , L 1 • ; CHR$ C1 2 8 3 ; "  " ;  6 1 0  POKE P L ,CM:P OK E  P L I -1 ,C2 :P OK E  P L I - 2
)
S 2
28g AS=INKEY11.-:iF A S = ' "  THE N 2 8 0  : P O K E  P L +3 , S 3 : P L =P L I -4 : P O K E  P L , 0 : I F  P L >2 7
290 I F  AS=CHR$ C8 ) A ND L E N C L I $ )> 0  T H E N  L  6 2  THE N P R I N T " p l e a s e  n o t e :  YOUR PROGRAM
I S = L E F T CL I $ , L E NCL I $ 1 -1 ) : G O T 0 2 2 0  H A S  E X C E E D E D  L OCA TION
300 I F  A $ =CHR$ C1 3 ) THE N 8 $ C P R , A )= L I $ + "  "  1 9 2 , A N D  I S  PROCED-
:GOTO 1 4 0  1 N G  TO  0 . ' : P L - 2 0 0 0

•
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620 NEXTLN
630 P RI NT" RA M START " Q Q "  RA M E N D " ; P L : : F 0
R 1=QC1 TO  P L - 1 : P R I N T H E X $ C P E E K ( I ) ) 1 " , " ; : N
E X TI : P RI NT" W4 CHR$ (1 3 ) : P RI NT" CO MP I L A TI O N
-COMPLETED." 6 4 0  P RINT" P RE S S  ANY K E Y '
650 0 $ = I N K E Y $ : I F  A s = "  T H E N  6 5 0
660 FOR I = P L  T O  P L 4 -3 : P O K E I , 0 : NE X TI
620 GOTO 1 4 0
680 OL S :P RINT" L OA D A  RE D CODE F 1 L E " : P R I N
T@I 9 2 , " L O A D" 4 -CHR$ (3 4 ); : L I NE I NP UTA $ : P RI NT
@192+LENCA$1 ,CHR$(34 )
690 O P E N° 1 " 0 1 -1 , A $ : FO R 1 = 1  T O  6 4 : 1 NP UT u -
1 , 8 $ (P RI I ): NE X TI : CL O S E 4 1 -1 : G O TO  1 4 0
200 ' S A V E
210 CL S : P RI NT" S A UE  A  RE D CODE F I L E "
720 P R I N T 5
,
1 9 2 , " 5 A V
E " I
-
C H R
$ ( 3 4 ) 1 : L I
N E I N P U T

A s : P R I N T E 0 1 9 2 i
-
L E N ( A $ ) , C H R
$ C 3 4 ) : O P E N " 0 " ,
1 4 -

1 ,A$ :FOR I = 1  T O  6 4 : P R I N T 1 4
-
1 9 8 $ C P R , 1 ) : N E X
TI :CL OS E 4 -1
230 GOTO 1 4 0
2 4 0  '  e x e  c u t e  * * * I X * * *
* * * * * * * * * * * * * * * * * * * * * * * *  T . A . M . A . R

750 '  F I L E S  SHOULD B E  I N  MEMORY
260 P RI NT" E X E CUTE " : P RI NT"  CORE S I Z E  I S  1
9 2 " : INP UT" HOW MANY P L A Y E RS " ; P : P = P -1 : FO RI
=0 T O  P : P RI NT" NA ME  FO R P L A Y E R ' ; I I
-
1 1 : I N P U
T N $ (1 1 : I N P U T " . . . 5 T A R T S  A T  L O C A T I O N " ; L C I )

I NP UT' .  S T A R T S  A T  L I N E  " ; 1 _ 1 (1 ) : NE X T : P O
KE2992,P1-1
220 F O RI = 0  T O  6 : P O K E I 5 3 6 + 1 , 0 : NE X T
780 FO RI = 0  T O  P : L ( I 3 = L ( 1 ) * 4 1 - 2 0 0 0 t ( L I ( 1 ) -
1 ) * 4 : P O K E 3 0 0 0 + I * 2 , I NT CL (1 ) / 2 5 6 ) : P O K E 3 0 0 1
4
-
I
*
2
,
L
(
1
)
-
2
5
6
*
P
E
E
K
C
3
0
0
0
1
-
1
*
2
)
:
N
E
X
T
I

730 I NP UT" MO UE S HMO : MI = I NT(1 1 0 / 2 5 6 ): M2 = M0
-M1 *2 5 6 : P 0 K E 2 9 9 8 , M1 : P 0 K E 2 9 9 9 , M2
800 INP UT" S P E E D (0 = F A S T  2 5 5 = S L O W)" ; S P : P O
KE 2 2 2 0 9 , S P
810 I NP UT" S E E  DI S P L A Y  ( Y / N ) " ; A $ : 1 F  A s = " Y
" THE N POKE 2 8 0 0 0
1
1 3 4  E L S E  
I F  A
$ = " N "  
T H
E

N P O K E 2 8 0 0 0 , 5 2  EL SE 8 1 0  •
820 CL S
830 I F  A S = " N"  THE N 8 6 0
840 PMODE 4 , 5 : S CRE E N1 , 1 : E X E C2 8 0 0 0
850 GOSUB 9 1 0 : S CRE E N1 , 1
860 EXEC22000 :SOUND 2 0 0 , 1 0 : RE MA RK :  TA M A

REDCODE
870 W=0:GOSUB 9 J0 : CL S : P RI NT" THE S E  A RE  T H
E RESULTS O F THE  B O T T L E :  ( L O S E R / S , I F
A NY , F I RS T ) ' : F O RI = 1 5 3 6  TO  1 5 3 8 + P : A = P E E K (I
) : I F  A>OTHEN W= 6 1 4 . 1 : P RI NTWA -1 )
880 NE X TI
890 I F  W<=P 4
-
1  T H E N  
P R I N
T " T H
E  
R E
S T  
H
A
U
E  
N

900 GOSUB 9 1 0 : G O TO  1 4 0
910 A $ = 1 NK L Y $ : I F  A $ = " "  THE N 9 1 0  ELSE RE T
URN
920 3  s a v e  c o d e  * * * * * * * * * * * * * * *
930 CL S : P RI NT" S A V E  MEMORY : " : P R I N T : P R I N T
'PRESS A NY  K E Y  WHEN THE  TOPE I S  R E A D Y . .

':NOT0RON:AUDIOON:GOSUB910:MOTOROFF:AUD
10OFF:INPUT"SAUE UNDER WHAT N A ME " P l *

940 CS A V E MA $ , 2 0 0 0 , 2 2 6 8 , 4 1 1 9 4
950 GOTO 1 4 0
950 '  h e i P  p a g e  * * * * * * * *
* * * * * * * * * * * * * * * * * * * * * * * *
970 CL S : P RI NT "  h e l p  p a g e " : P R I N T " W
HILE EDIT ING  YOUR PROGRAM YOU C A N  TYPE
THE FOLLOWING COMMANDS:* CP3 CHANGE FROG
RAM NUMBER":PRINT"t ANY NUMBER FROM 1 - 6 4

<ENTER> W I L L  LET YOU EDIT  THAT L IN E.

980 PR I N T " *  [ N ]  CLEARS THE CORE
* [ L A  LOAD WHOLE CORE SITUATION"

990 PR I N T " *  [ S i  SAUE WHOLE CORE SITUATIO
N *  E s ]  SAUE THE PROGRAM L IN ES *  ( 1 ]
LOAD THE PROGRAM L IN ES *  EC ]  COMPILE
LINES TO MEMORY *  EE ]  EXECUTE TWO PROG
RAMS *  [ P I  PRINT  REOCODE PROGRAM

* E X ]  TO EXAMINE CORE SITUATION " ;
1000 P RINT" P RE S S  A NY  K E Y  TO  R E T U R N . . .
GOSUB910:GO1O 1 4 0
1010 '  p r i n t e r  r o u t i n e  * * * * * * *
* * * * * * * * * * * * * * * * * * * * * * * * *
1020 C L S : P R I N T ' P R I N T E R " : P R I N T : I N P U T " I S  Y
OUR P RI NTE R O N " ; A $ : I F  A $ = " N "  THE N P R I N T "
I ' M WA ITING-P RE S S  A NY  KEY" :GOSUB 9 1 0 : G O T
0 1 0 4 0
1030 I F  A $ < > " Y "  THE N 1 0 2 0
1040 INP UT" NA ME  O F  PROGRAM" ;A$
1050 P R I N T # - 2
;
"  R E D  
C O D E  
P R O G R
A M " : P
R I N T 1
4

-2
1060 S $ = S T R I N G $ ( 4 - 1 - L E N I A $ ) , " * " ) : P R I N T #
-
2 ,
S $ : P R I N T 4 - 2 , " *  " 4 -A $ +"  * " : P R I N T # - 2 , S $
1020 P RI NT U-2 : F O R I = 1  T O  6 5
1080 I F  W P R , I i < > " '  THE N P RI NTU-2 , 8 $ CP R
'
I
)
1090 N E X T I : P R I N T I t - 2 : P R I N T 4 1
-
2 : G O T O  1 4 0
1100 ' L O A D WHOLE CORE
1110 CL S : P RI NT: P RI NT" L O O D CORE S I TUA TI O N
" : P RI NT: P RI NT" RE A DY  TAPE A ND PRESS A NY  K
ET. ,  : MO TO RO N: A UDI O O N: G O S UB 9 1 0 : P RI NT: I N
PUT"NAME T O  LOAD" ;A$ :CLOADMA$:GOTO 1 4 0
1120 ' S E E  ,CORE
1130 CL S
1140 POKE 2 8 0 0 0 , 1 3 4
1150 P RI NT: P RI NT" S E E  CORE :  : P R I N T : P R I N T "
USE JO Y S TI CK  TO  LOOK A T  D I F F E R E N
T P A RTS  I N  THE  MEMORY. : P R I N T " P R E S S
ANY K E Y  TO  RETURN WHEN D O N E . " : P R I N T : P
RINT:P RINT" P RE S S A NY  K E Y . . . " : G O S UB 9 1 0
1160 PMODE 4 , 5 : S CRE E N1 , 1 : P 0 L 5 :
1120 E X E C2 8 0 0 0 : A $ = I NK E Y $ : 1 F A $ = '  T H E N  I
120

rifiTO 1 1 0
Y190 CLS:PRINT:PRINT"CLEARING THE CORE..

:FORI=2000 T02768:POKEI,2;NEXT:GOTO
140

1200 P R= P RI -1 : I F  P R> 5  THE N P R= 0
1210 GOTO 1 2 0
1220 DATA DAT,ADO,SUB,MOU,JMP,JMODJZ,CM
P,JMG
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Listing 2 — HEX LOADER

2 2 0 0 0 ; 7E513558E06008E60 = 720 2 7 3 2 0 22E1E603030048E60 = 246 42640 : 4 4 4 4 8 7 6 D3 FP 6 0 3 8 7 -  8 4 3
2 2 0 0 8 : 54E1E0865E4E605086 = 1029 2 7 3 2 8 : 3 0 1 6 P 8 3 1 1 8 3 0 6 0 0 = 835 22649 : 6040121 : n15660281 = 9 6 1
2 7 0 1 8 : 0B658760528E08E18 = 903 2 2 3 3 6 : 2 4 0 2 1 1 8 3 0 2 CF2 3 0 6 = 446 2 2 6 5 8 : 0 0 2 2 0 8 8 E 6 0 3 0 3 0 0 4 462
22024 ; 6E6040E3650527E60 = 986 2 2 3 4 4 : 3 9 3 3 E 9 E 0 0 0 3 3 3 3 E 5 = 821 2 2 5 6 4 : 6 E 6 0 3 0 1 6 FE 3 1 1 2 8 E = 8 3 4
2 2 0 3 2 : 5 3 2 F5 0 4 F6 E 9 F6 0 4 0 = 317 2 7 3 5 2 : 0 3 0 0 3 9 8 0 0 2 1 F1 3 8 0 = 399 22622 : 6 0 3 0 6 6 0 1 8 4 0 E 5 2 6 0 = 7 2 6
2 7 0 4 0 : 8C0000271913F8030 = 505 2 2 3 6 0 : E 3 1 F3 1 3 9 1 2 8 5 6 0 3 F = 736 2 7 6 8 0 : 3 E 6 5 0 2 6 7 6 0 4 0 1 2 FE = 8 6 4
27048 ; 80658E6030E16504F = 922 2 2 3 6 8 : 8 1 0 0 2 2 0 8 8 1 0 1 2 2 0 E = 359 2 2 6 8 8 ; 8 2 6 F6 0 3 0 1 6 FE 1 8 1 2 -  8 5 7
2 2 0 5 6 : 8 1 0 1 2 2 3 E 8 E 0 6 0 0 2 4 = 625 2 2 3 7 5 : 8 1 0 2 2 2 0 E 6 6 6 0 4 0 6 E = 729 2 2 6 9 6 : 8 E 5 0 3 0 0 6 0 1 4 4 4 4 4 4 = 7 3 1
22064 : 208CO26E232EAF9F 814 2 7 3 8 4 : 5 0 3 0 1 7 0 2 3 7 3 9 8 E 6 0 = 606 27204 : 44E37503E66038260 = 8 8 4
22022 : 60402C6053E1E5040 = 828 2 2 3 3 2 : 3 0 3 9 6 5 6 0 4 0 6 E 5 0 3 0 = 833 2 7 2 1 2 : 4 0 1 2 FE 5 7 6 6 0 2 5 1 0 0 -  2 8 n
27080 : 3002E4E5040866E153 = 801 2 2 4 0 0 : 1 7 0 2 2 3 6 6 0 2 1 7 0 2 2 4 = 295 2 2 2 2 0 : 22013E1E503030040F -  6 4 8
22088 : 81605226C413061360 -  9 9 5 2 7 4 0 8 : 3912E4E603E060184 = 234 2 2 2 2 8 : 6 0 3 0 1 6 E 0 E 2 6 E 6 0 3 0 = 1 0 4 7
22096 : 5 E 8 0 5 0 3 0 1 E 5 P 6 0 5 0 = 838 2 2 4 1 6 : 0 E

-
8 7
6 0
3 E
6 5
0 2
8 7
6 D

= 8 3 0 2 7 2 3 5 : 6 6 0 1 8 4 0 F8 2 6 0 3 FA 6 635
27104 : 8 E 0 0 0 0 2 5 6 8 3 9 3 0 8 9 = 5E38 27424 40808813F6041BE6D = 1053 27744 02132604012FE24BF = 3 4 2
2 2 1 1 2 : F0 0 0 2 0 0 2 3 0 8 9 0 3 0 0 = 693 2 2 4 3 2 : 3 0 6 6 0 1 4 4 4 4 4 4 4 4 8 2 = 683 2 7 7 5 2 : 6 0 3 0 1 6 F0 DA l 2 5 E 6 0 -  3 8 0
2 2 1 2 0 ; 20CC135605313E6054 = 993 22440 : 6 0 3 E 6 6 0 3 6 2 6 0 4 0 8 0 = 838 22260 ; 3D66014444444462 = 5 8 3
2 7 1 2 8 : 4C67808E80542C6D = 988 2 2 4 4 8 : 6 2 8 ?

-
6 E 1
4 3 8
E 5 0
3 0 6 5

= 1055 2 2 2 6 8 ; 603F0603137604017 = 2 2 0
2 7 1 3 6 : 55566135691605224 -  5 8 2 2 7 4 5 6 : 0 1 8 4 0 F8 E 6 D4 1 1 0 5 E 718 2 2 2 2 5 : wE 5 9 6 6 0 2 4 6 6 2 0 2 8 1 -  8 8 3
2 2 1 1 4 ; 0 5 8 E 0 0 0 0 2 0 6 0 3 3 6 E = 6 0 2 27464 : 6 0 4 3 8 1 0 1 2 7 1 E 0 6 0 2 = 543 22284 : 0 0 2 7 0 8 8 E 6 0 3 0 3 0 0 4 = 4 5 2
2 2 1 5 2 : 6 0 3 0 6 6 8 4 8 1 0 0 2 2 3 8 = Rq C- - - 2 2 4 2 2 : E622F760458561345 = 1054 2 2 7 9 2 : BE603016F(381BE6D 1112
2 7 1 5 0 : 8 1 0 1 1 0 2 2 0 0 E 3 8 1 0 2 = 5 5 9 27460 ; CE0000EFA4EF2262 = 1049 2 2 8 0 0 ; 3 0 6 6 0 1 8 4 0 E

-
5 : 2 6 0 3 F

= 2 3 0
2 2 1 8 8 : 1 0 2 2 0 1 4 E 8 1 0 3 2 2 3 3 = 352 2 2 4 8 8 ; 22E4E50303004E1E5D = 746 2 7 8 0 8 : 6 6 0 2 6 2 6 0 4 0 1 2 P E 3 3 = 8 5 2
2 2 1 2 6 : 8 1 0 4 1 0 2 2 0 1 6 9 8 ] 0 5 -  4 9 2 224'96 : 3016FEOBBE603068 -  1 0 8 2 2 2 8 1 6 : B E 6 0 3 0 1 5 F0 9 9 1 2 8 E = 9 9 2
22184 : 1 0 2 7 0 1 8 C8 1 0 6 1 0 2 2 = 434 27504 ; 0 2 2 0 0 0 1 2 8 E 8 0 3 0 6 6 = 233 2 7 8 2 4 : 6 0 3 0 6 6 0 1 0 4 0 F5 2 6 0 -  7 2 5
27192 : 0 2 3 3 8 1 0 7 1 0 2 2 0 2 6 E = 355 2 2 5 1 2 : 0 1 8 4 0 F8 2 6 0 3 F6 5 0 2 = 621 2 2 8 3 2 : 3 E 6 2 6 0 4 9 6 6 0 2 5 2 8 0 = 8 8 8
27200 : 8 1 0 8 1 0 2 2 0 1 E 9 3 9 1 2 = 501 2 7 5 2 0 ; 5 7 6 0 4 0 1 7 FF5 5 5 F6 0 = 1019 2 2 8 4 0 : 4 0 1 2 FE 1 2 8 F6 0 4 1 8 E = 9 1 9
2 2 2 0 8 : 8EEA60301F8C0001 = 692 2 7 5 2 8 : 4 1 8 E 5 0 3 0 6 6 0 1 4 4 4 4 -  2 2 8 2 2 8 4 8 50313060144444444 = 6 0 9
2 2 2 1 6 : 2 6 E 9 3 9 1 2 8 6 0 1 5 7 5 0 = 789 2 2 5 3 5 ; 4 4 4 4 8 2 6 0 3 F6 6 0 3 5 7 = 843 2 7 8 5 6 : 5 2 6 0 3 F5 7 6 0 4 8 6 5 0 3 = 8 9 1
27224 : 4 F2 O E CB E 6 0 3 0 1

2
1 6 0 1

= 824 2 7 5 4 4 : 6134012FF3E8F6043 = 880 22864 ; 62004017FDFDEE60 = 1 1 8 5
2 2 2 3 2 : 8 4 0 F8 7 6 0 3 E 6 6 0 2 8 7 = 853 2 7 5 5 2 : BE6030660184018E = 864 2 7 9 7 2 4

3
8
E
6
0
4
1
6
6
0
2
6
E
5
0

=
2 2 2 4 0 : 6 0 4 0 8 0 8 E 8 E 6 0 4 1 6 E = 9

8
0

2 2 5 6 0 : 6 0 4 1 1 0 6 E 6 0 4 3 8 1 0 1 = 686 2 2 8 8 0 ; 4 3 E 5 0 2 8 0 1 E F2 8 0 4 5 535
2 2 2 4 8 : 50306621144444444 F09- - - 2 7 5 6 8 : 2 2 1 E 6 5 0 2 E 5 2 2 8 2 6 0 = 793 2 2 9 8 8 : 8160452608E4E5030 -  2 6 4
2 2 2 5 b : 67603E16603526040 = 880 2 7 5 7 6 : 4 5 F0 6 0 4 5 c E 0 0 0 0 E F = 932 22896 : 3 0 0 4 8 E 6 0 3 0 1 6 E 0 4 7 = 2 5 9
22264 : 80598F604313E6041 = 961 27564 : 64EF22622213E6030 = 998 2 2 9 0 4 ; 6E60303008E1E603D = 2 2 2
2 7 2 2 2 : 1E1380381E31106E = 5 3 3 2 7 5 9 2 : 300413F6133016FE22 -  8 0 8 2 2 9 1 2 : 1 5 E 0 3 E 1 2 6 2 6 0 4 2 F7 = 9 6 3
22280 : 5 0 4 3 1 F2 3 8 0 2 E 1 F3 2 = 5 1 0 2 7 8 0 0 : 8 E 6 0 3 0 6 6 0 2 2 0 0 0 1 2 = 759 2 2 9 2 0 : 5 0 4 8 5 8 6 0 4 9 8 1 0 1 2 2 = 2 1 4
27288 ; EE84EF64EE02EF22 1286 2

7
6
0
8

: B E 6 0 3 0 0 5 0 1 8 4 0 F8 2 = 852 2 2 9 2 8 : 0E856042E8504801 = 3 9 3
22235 B E 6 0 3 6 6 6 0 1 8 4 0 r 8 1 = 803 2 2 6 1 6 : 6 0 3 F6 6 0 2 8 7 6 0 4 0 1 7 = 719 2 2 9 3 6 : 01220E4F65048395E = 2 2 5
27304 ; 0 1 2 2 0 2 2 0 0 CE E 0 0 0 0 = 292 22624 : FE FI 6 F6 0 3 0 1 6 FE 5 2 = 1213 27944 : 6030650220EEBE613 = 9 0 7
2 2 3 1 2 : EF648E6030EE02EF = 1242 2 2 6 3 2 : 12E3E603065014444 -  6 8 1 22952 : 3 0 E 6 0 3 3 9 3 0 8 6 3 0 8 6 = 7 1 5

10 C L S : P R I N T : P R I N
7
"  
C H E C K 5 d 1  
C h E L K
E " : P  
5
0  
M S = r
-
I I O S ( P C ,
1 , 2 ) : J 0 -
C ' 8 , : 1
.
'
-
M $
1
: P O K E I 1

R I N T : [ N P U T ' S T A R T " : S T : I N P U T " E N D " : E N  - i / 2 ,
4
) : C S - C S t 9 : N E X T I
2 0  F O R 1 1
,
- S T  
T O  
E N  
S T
E P  
6  
6
0  
I
N
P
U
T
'  
=  
"
t
C
:
[
F  
C
S
O
C  
T
H
E
N  
P
R
1
N
T
"
C
H
E
C

3 0  C S = 0 : P R 7 4 7 1 1 ; "
1  
" ; L I N E T N P
U T P $  
K S
U M  
E R R O
R " ; G
O T 0 3
0

4 0  F O R 1 = 1  T
O  
L E N 1 6
$ 1  
S T E
P 2  
7
0  
N
E
X
T
I
T

Listing 3 — HEX DATA
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0 2 0 5 0 : 3 0 8 6 3 0 8 6 3 9 8 5 3 0 8 6 -  2 3 2 28408 ; 108E6FE92030106E 0 7 4 0 2 8 8 5 6 : 2 0 6 0 4 0 0 0 2 0 6 0 A 0 P 0 -  7 0 4
2 2 9 6 8 : 3 0 8 6 3 0 8 6 0 9 8 6 0 0 8 6 -  2 3 2 2 8 4 1 6 : 60EC2020108E6PEF -  9 2 9 28864 ; E 0 2 0 2 0 0 0 E 0 8 0 E 0 2 0 -  8 9 6
2 2 9 2 5 : 3 9 8 6 3 0 8 6 3 9 9 E 6 0 5 3 -  8 1 2 2 2 4 ; 2 0 2 4 1 0 8 E 6 FF2 2 0 1 E = 6 4 1 28872 : 2 0 A 0 4 0 0 0 6 0 8 0 0 0 P 0 632
2 2 3 8 4 : 0 5 0 3 3 9 1 0 8 2 3 2 0 E 0 7 = 1 0 2 7 2 8 4 3 2 : 1 0 8 0 6 0 0 5 0 0 1 8 1 0 8 E = 7 2 8 08800 : 0 0 0 0 4 0 0 0 E 0 2 0 2 0 4 0 -  2 3 6
2 0 9 9 2 : 3 2 E 0 8 6 3 2 E 1 8 1 0 1 2 ? = 3 3 2 2 8 4 4 0 : 6 0 0 8 2 0 1 2 0 0 8 E 6 0 0 B -  9 2 9 2 8 8 8 6 ; 4 0 8 0 8 0 0 0 4 0 0 0 0 0 4 0 -  7 6 5
2 0 0 0 0 : 8000522006E108012 -  2 2 5 2 8 4 4 8 : 2 0 0 C1 0 6 E 6 FFE 2 0 0 5 = 6 0 5 2 0 8 9 6 : n2mo4e0o40A0o260 -  8 6 4
28008 : 8 6 0 1 5 8 0 1 1 E 2 4 0 0 8 0 = 6 2 1 2 8 4 5 6 : 1 0 8 E 2 0 0 1 0 0 0 0 8 E 2 0 = 6 0 5 28904 2 0 2 0 0 0 0 0 0 0

4
1 0 0 0 0 0

= 3 2 0

2 8 0 1 6 : 0 7 0 0 8 6 0 1 B 2 7 0 1 1 2 0 = 6 9 4 2 8 4 6 4 ; 05EER1EF51660102 = 1 2 6 2 2 8 9 1 2 : 0 0 4 0 0 0 0 0 0 0 4 0 0 0 0 0 = 1 2 0
28024 : 0 8 8 E 0 9 5 0 8 6 0 2 8 7 7 0 = 5 2 0 2 8 4 2 2 : 6110020068E700406 = 9 1 0 2 8 9 2 0 : 0 0 4 0 8 0 0 0 0 0 2 0 4 0 8 0 = 4 ) 6

2 8 0 3 2 : 1113020048601826E 252 0 8 4 8 0 ; 0 1 8 4 0 0 8 0 2 6 0 E 2 0 0 6 -  6 3 9 2 8 9 2 8 : 4 0 2 0 0 0 0 0 0 0 0 0 E 0 0 0 -  3 2 0

28040 : 718600676E601376E = 9 4 4 2 8 4 8 8 : 0 2 8 0 6 0
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Geoff Campbell and Jason Orbaum look at Boolean theory..

A B A B A B A_B

0 0 0 0 0 0
0 1 1 0 1 0
1 0 1 1 0 0
1 1 1 1 1 1

YES!! This is the month in whicn we go over
AND, OR, EOR, and NOT.

So, to Boolean logic, a topic which scares
many. but for absolutely no reason at all. as
it is actually extremely easy. We will cover
the theory this month, and follow it up with
some practical applications next time. For
those of you familiar with the GET and PUT
commands in Microsoft Extended BASIC
on the Dragon (though why the heck you
should be programming in BASIC any more
is totally beyond us) the commands AND.
OR, EOR, and NOT should need very little
explanation. However, fo r those pure o f
mind and body there follows an explanation
of A ND.  O R ,  N O T  a n d  t h e  e v e r  s o
mysterious EOR.

The instructions are all BITWISE. which
means that, although they work on bytes,
the result is purely dependant on individual
bits within the two original bytes. For exam-
ple. we might as well start with the NOT in-
struction, which is the onlyone that has only
one operand. If we have a value A, NOT A is
the one's complement — see last month's
article. This is expressed as -A.

If we want to express the value C as the
logical AND of two values A and B, we write
C = A B  (or C = A • B), which is equivalent
to the arithmetic multiply. for reasons that
will hopefully become clear. To work the
value out. any bit in C is set (.1) if both bits
in A and B are set. else they are reset (=0).
If we let A = 01110011. and let B = 00011101.

ARMED with a nearly full set of Scott Adams
adventures, we set off to crack them all, and
failed miserably!! However, at this point the
letterbox clattered and onto the mat fell the
hintbook_.. In a state of jubilant shock we
rushed t o  the  doormat, opened it ,  and
decided that it was cheating so we couldn't
use it. So, what this article intends to do is
help you with the earlier problems in these
adventures (ie the ones we have solved).
and provide you with a short review_

Before we start the review here are some
general h in t s  a n d  t re n d s  i n  S co t t ' s
adventuring...

1) All Scott's games are fairly easy to map
once you realise that some exits from some
locations actually take you nowhere!!

2) Scott has a wicked sense of humour
and loves pun and word play.

3) HELP usually returns some sort of hint.
4) Not every object always has a use but

there are very few red herrings.
The code we will be using to print clues to

the adventures is simple. Simply read alter-
nate letters and ignore the spares!! The
reason they are coded is to prevent you from
reading a clue you don't want to read.
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Get Logical
then c 01110011 ,  00011101, o r :

01110011
00011101

C =  00010001
Moving lightly on, the OR instruction is

very similar. WOe would write C -  A  +  B.
which i s ,  obviously, equ iva lent t o  t h e
arithmetic add instruction (this, along with
the previous allusion to arithmetic, will be
explained a few lines later). The OR instruc-
tion sets a bit in the result if either one of the
bits in A and B is set, else resets the bit.
Hence, using the values as before. C = A +
B becomes:

0 1
1 1
0
0 1
1

00011101

C =  01111111

This connection with arithmetic is fairly
interesting, if of little practical use. If we take
any value other than zero as being true (ie
set) and zero as false (ie reset), we  can
move along the two operands and, taking
each pairof bits in turn, perform the relevant
arithmetic operation to get the same result.
The tables below illustrate this, as well as
giving all combinations of bits.

So then, to the first of the adventures:
ADVENTURELAND.

The story: you find yourself in a mystical
land of Dragons and Magic, and the aim is
simply to  co llect thirteen treasures and
store them away.

The adventure: this is a very good adven-
ture to play as a first, because although it is
not as easy as Pirate Adventure, it lays down
a set of ground rules and conventions which
tend to hold true not only across the entire
range o f  Sco t t  A d a ms adventures b u t
across adventuring as a  whole. I ts pro-
blems a re  n o w cliched b u t  i t  mu st  b e
remembered these a re  the  originals_ I t
plays very well, and tends to open up at just
the correct rate. Don't worry if  you can't
solve the first problems you come across
straight away, often, the objects you need
come later on in the adventure. In the pro-
gress of your adventure you should come
across a sleeping dragon, a rather nervous
bear, some killer bees, a genie, and nice bit
of pyrotecnics. A good game, not too hard,
and an ideal introduction to the series. Don't
use the hints unless you absolutely have to

Now, a ll got that? Good. We  can now
move on to the more interesting instruction.
Exclusive OR, EOR for short  This has no
symbol that we can remember, so forget the
arithmetic connection for now. With EOR, a
bit in the result is set if one or the other, but
not both, of the source bits is set. It can be
expressed in terms of the preceding three
instructions, as:

C =  - ( - ( A  •  B )  +  ( A  •  B  ) )
Going back to our previous figures. we get:

Simple eh?

0 1
1 1
0 0
1 1

0 0 0 1 1
1
0 101101110

We w i l l  co ve r pract ica l applications,
which are legion, at a later date. And that's
about it for this month, save to tell you that
next month's is a VERY important episode
in our existing series!!

Next month we will be publishing a com-
prehensive tab le  o f  a l l  t h e  commands
necessary for simple machine coding on
the Dragon, along with a revision descrip-
tion of each command. That marks the end
of this first set of Machine code articles but
after a one month break we'll be back with a
second set to explain all the really useful
stuff l i k e  so u n d .  g ra p h ics,  in te rrup ts
(maybe!), and data processing_

Scott Adams Adventures
and Jason Orbaum starts revisiting the Adams family of adventures.

as you'll find it spoils your sense of satisfac-
tion when you do finish the adventure.

The hints:
Cannot catch the fish?

NOEWEEDRNTEYTUAINODPBAOSTDT
FLGEHOJEKWLAZIXECR
- Stuck in the maze?
MEAAGSIDCECAASRDPEEATSFDLEIA
ESS
- Cannot get past bricked up wall?
BWLEORWINTUUIPOWEISTDHEBELF
ATDBDNEHR
• Missing a crown?
- GEOETEHEREOENEEEREOEOEM
- Cannot get ox from quicksand?
- TEHRERADX0EillTSJMUAFGClUC
Cannot get firestone from lava?

DGAOMWLEARVTAYAUNIDICPOPDXL
HP VT
- Cannot get mirror from bear?
SACERIEOAUM

- Cannot wake dragon?
BAREIINOGUBAEEEISOTUOADERIA0
GUOAN
- Need last treasure?
- RPUWBSLDAEMFP
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subscribem!
As well as all those regular features, there are Me programs and artic les wr itten by  you that we

print, new suggestions arealways cropping up -  l ik athe idea of a 'software swapshop p.Js  others Now
then y ou may think that a magazine ol the quality  wiltces ! you an arm and a leg, NOT SO. The pr ice is
only E7.50 tor a whole year!!! IC10 outside UK . Join the other subscribers and see what you are missing
SuPPOI us to support you
What others have said:
" I  think  you magaz ine is really lab I  am really look ing forward to nest months  issue" -  A  B e note
&elev .
" Look ing tonvard to issue 3 WE L L  DONE " '  -  B . Jefferson. Dailinglon
''CongratulatiOnS on 'Dragon Monthly '  i t has the makings or a very fi ne mag •' Ft I  M ills  Jersey.
DRAGON MONTHLY Is produced by
-Smithson Computing. 24 Coal Hill Green. Bramley, Leeds 1513 IDR. Tel, 0532 991531.
cheques and poS payable to Smithson Computing

VISA 2 7  c oomeE ROAD. SOUTHMINSTER, ESSEX, CIAO 7AH
TEL: 0621 772589 for 24-HOUR CREDIT CARD SALES

A/INTERNATIONAL TWIN PACKS
Adventure/Time M ac hine -  Secret Miss idreChoSt town  -  V oodnn CaS tle/Gelden Voya.je

-  Wizard of Akyrel-tulk -  Ten Little IndiansCircus -  Pirate Adventure -
Pyramid Of Deem & w a g e  Island Part I  & 2 -  Sorcerer of Clay Castle -

Escape from Pulsar ? -  Arrow of Death Part I  & 2 -  Perseus and Andromeda -
Strange Oddessey

CHOOSE YOUR TWIN PACK FROM THE ABOVE TITLES FOR ONLY
£ 5 5 0  pe r  Twin Pack

SOFTWARE PROJECTS
Jet Set Willy/Manic killPF T W I N  PACK O N L Y  E7,95

DESIGN DESIGN
Dark Star/Rommels Revenge -  TWIN PACK -  ONLY £7.95

Tubeway Army -  E2.99
PRISM MODEM

Complete with leads. cartridge sotware Free 3 Moran, subscription to Micronet and Free
copy Dragon Users Directory everything you need to contact us Isn't that a good idea and

all 'or the INCREDIBLE PRICE o f  E64.95

MICRO VISION
Bean Stalker E7.50
The Talisman E7.90

INCENTIVE
" M o o n  Cres ta
•  • £7.50
Eddy Steady Go

E6.95
The Ket Trilogy

E7.95

PROGRAM
FACTORY

Ninja Warr ior  - -
E2.99

COMPUTAPE
mdc',ness and

Minotaur
ONLY E2.99

Whir lybird Run
E2-99

BLABY GAMES
K,,ng Fu E5.00

Karma Crazy E2.99
Olympia -  t3_99
COStinC Crusader

E3.99
Barmy Burgers

£1.99
Oans E t  .99

COMPUTER-
WARE

ELOCkbuStdrs
E5.50

Ltr ewtx d E 5.5
-
0 A & F
SOFTWARE

Chuckle Egg E2.99
Screaming Abdabs

E2-99
PEAKSOFT

Tim Loves Cricket
E5.00

NEW Champions
E7.95

HEWS ON
CONSULTANTS
3D Lunahack, E2.99
30 Seiddad Attack

E2.99
3D Space Wars

E 2,99
OCEAN

k unc hnec k  0 . 9 9

B & H
SOFTWARE

And All Because
E3.99

Pub Craw E.3.99

HOW ABOUT THIS THEN
A REAL SCOOP TO DELIGHT YOUR DRAGONS

SOFTWARE D E S I G N  DESIGN D E S I G N
PROJECTS D a r k  Star and D E S I G N

Jet Set Willy and R o m  inels Revenge T rb e w a y Army
Manir Miner T W I N  PACK O N L Y  E2,99
TWIN PACK O N L Y  E7.95
ONLY E7.95
COMPUTA WARE REFRESHES THE DRAGONS

OTHER COMPANIES CANNOT REACH!! Cheers
,

IMPSOFT
Chicken Run•fruity

E3.50 PAIR -
£1.99 each

J. MORRISON
MICROS

Chess E2.99
SMITHSON

COMPUTING
M y ! !  Prot.:v.3.w,

E14.95

C ABL E SiViA RE
Superbowl E 2.99
Zak's-Son E2.99

Fantasy Fight £2.99
Ouazimordo E2.99
PERIPHIALS

Pea ksolt
£995 PAIR -
(5.50 EACH

CONSUMER
ELECTRONICS

Strike Control
Joysticks

E17.95 Pair
Cassette Lead

E2.50
Ariel Lead E2.50

Centronics Printer
Cable £11.95

AIL

NEW RELEASE
FROM COMPUTAPE
WHIRLYBIRD RUN

Spectral
Assoc LISA)

P.101 vo w h e ilCOVe r acro ss
ranges and rivOuge

seh•sOluedeNtrOcond
car.es Cin,traying enemy
;icing Ire way Watch our to
the bAusreccon Crowl Fas t
awlying arcade game

To order the above please send Cheque.Postal Order made payable to
COMPUTAPE, to the above address. For Catalogue only, please send SAE.
PRICES INCLUDE FIRST-CLASS POSTAGE and packing. Overseas Orders
Welcomed, COMPUTAPE: THE ONLY SOFTWARE COMPANY TO MAKE

YOUR DRAGON CHIPS FRY NOT CRY!

MAKE YOUR
DRAGON USEFUL!

With our great value hardware
and software deals

CUMANA Single 40-Track
Drive 180K + SHAREBOX

(or similar) E 2 1 4 . 9 5
CU MANA Dual 40-Track
Drive 360K + CASHBOX

(or similar) 0 2 9 . 9 5
Price includes VAT and

delivery
SOFTWARE FOR DRAGON 32/64/128
AND DRAGONDOS/CUMANA DOS 2.0

Professionally written programs for home, clubs and
small business, with random access disk filing and our
42 x  24 screen with true lowercase.
MONEYBOX Personal accounts 0 4 . 9 9
Controls income and expenses, for bank account,
credit card, etc. Forecasting, budgeting. Optional VAT
analysis for use as small business cashbook.
MAILBOX M a i l i n g  List 0 6 . 9 9
Stores names, addresses and up to 10 user-defined
fields. Selects records by multiple tests. Prints labels,
letter-starts, prints or displays reports,
SHAREBOX Sto cks  and shares 0 6 . 9 9
Prints o r  displays share valuations, capital gains,
dividends and tax credits, income forecast, price
changes, draws graphs of price trends. -
SALESBOX S a l e s  Ledger 0 9 . 9 9
Balance brought forward with 4 debt periods. Can print
statements, aged debt analysis, daybooks labels,
nominal code report. Can link to CASHBOX.
BILLSBOX Pu rc h a s e  Ledger 0 9 . 9 9
Balance brought forward with 4 debt periods. Can print
remittance notes. aged credit list, labels, daybooks,
nominal code report. Can link to CASHBOX.
CASHBOX N o m i n a l  Ledger 0 9 . 9 9
Double entry system posting debits/credits to up to 999
accounts. Prints trial balance, balance sheet, profit and
loss, budgets, forecasts, aud i t tra i l . C a n  read
SALESBOX/BILLBOX files.
STOCKBOX S t o c k  control 0 9 . 9 9
Records sales, orders, deliveries, Prints low stock list,
orders due, valuation, turnover, price l ist, stock
movements. Can bulk change prices.

ORDERBOX I n v o i c i n g  0 6 . 9 9
Prints invoices, etc, on plain or pre-printed paper. Can
link to SALESBOX or STOCKBOX.

Cheques/P0s/Further details/Dealer enquiries to:
HARRIS MICRO SOFTWARE

49 Alexandra Road. Hounslow, Middlesex
TW3 4HP. Tel: (01) 570 8335 D R ,

BASIC
7 42

is
cunning

Watch this
space
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Mike Hosken presents a compact Dragon version of 'turtle graphics!

LOGO can mean all sorts of different things
to different people. I t  ma y  provide the
means o f  controlling a  'rea l turt le  a s  i t
grinds ever so accurately across the floor of
the primary school, drawing shapes at the
behest of its infant operators.

Or it may be used to provide a model of
recursion in advanced courses in computer
science.

Dragon owners have long been able to
purchase full-bodied versions o f  the lan-
guage. And there can be no substitute for
the real thing.

But for those whose chief interest lies in
turtle graphics on the screen there is no
secret when it comes to using Dragon Basic
to produce the required effect. The inability
to combine standard Dragon characters
with graphics is a disadvantage, of course,
requiring t h a t  a l l  le t te rs a n d  n u mb e rs
should be defined as graphics characters,
So lines 180 to 560 are taken up with a full
set plus square brackets.

Now it may well be that you already have
such a set of graphic symbols. If that is the
case then the sensible thing to do here is to
load your set from some other program,
delete the unwanted sections, renumber if
necessary, and then type in the remainder
of the Minilogo lines. (Conversely, a full set
is provided here even though some cannot
be recognised by the command structure,
in case you have a use for a coherent set
elsewhere in your programming.)

But to begin at the beginning
Users wh o  haven't come across turtle

graphics (Grandma?) n e e d  s o me  g u i -
dance, provided here in the opening lines,
up to 120, and illustrated as a print-out in
Figure 1.

The whole initialisation section. 130 to
660 plus the turtle draw 9-line subroutine,
takes a measurable time to execute. But by
filling the screen first (without the use of any

Figure 1
10 REM MINILOGO
20 CLS
30 P RI NT
40 P RI NT
50 P RI NT
60 P RI NT
70 P RI NT
80 P RI NT
90 P RI NT
100 P RI NT t t
110 P RI NT "
120 P RI NT :
130 REM > > >
140 CLEAR 1
150 DI M  B $ (
160 DATA F ,
170 FOR L= 1

@
I
!

11

tt

I i
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Mini Logo
variables) there is no obvious delay at all and
yet the first graphics screen is almost ready
to be revealed.

So string space is reserved, and arrays
DIMensioned before getting the Dragon to
learn its letters. Then at line 570 PMODE
can b e  p repared ,  w i t h  n o  ma tch in g
SCREEN command yet. 580 sets the initial
position variables, plus R to take account of
the Dragon's predilection fo r working in
radians, The 610 to 640 take us into action.

Characters, even 'illegal' ones, are dis-
played quite quickly on the graphics screen
as a  command is built up  by successive
uses of INKEYS. To keep programming life
simple, t h is  version insists tha t with  a ll
numeric commands there must be a space
after the command, before the numbers:
and only whole numbers are recognised.
Backspace delete is allowable, as is shift-
backspace fo r deletion o f  a  whole entry.
Completion is signalled with CHR8(13) —
•ENTER
. —  
i n  
l i
n e  
8
3
0 .

A certain amount of jiggery-pokery with
the 'color' set helps to simplify the PSET-
ling a n d  P R  ESETting o f  t h e  g raph ics
features, a s  in  the clearing o f  the work-
space and disappearance of the turtle in
lines 930 to 990.

Next, in analysing the instruction, the first
thing is to discover whether it is a  single-
word instruction (such as 'PENDOWN') or
a numerical expression (•F 95', say). The
distinction i s  ma d e  b y  looking f o r  t h e
mandatory space: the procedure also en-
ables the part which is to be VALued to be
separated out by line 1090.

Then the command is compared with the
array of acceptable instructions (DATA of
line 160) in the loop of lines 1100 to 1120. If
the instruction i s  unrecognised i t  f a l ls
through the loop and. in common with some
other illegal commands, causes a 'REDO'
signal (line 1040) to be displayed for a few

36, " A  SMALL VERSION OF l o g o
PRI

REMEMBER l o g o  COMMANDS:": P RI NT
fORWARD OR bACK ( &  A  DISTANCE)"
lEFT OR r I G HT  ( &  A N ANGLE)"
c i r c l e  ( &  A  RA DI US )"
penup OR pendown OR r u b b e r "

h i d e  OR s how THE TURTLE"
c l e a r  THE LI NE S  OR s t a r t  AGAIN"

PRINT " THE  AREA I S  2 5 6  UNI TS  BY
>>>>>>> I n i t i a l i s a t i o n
000
1 2
) ,
H
S (
1 0
) ,
L
S (
2 9
) ,
N
S (
9 )
, S
( 2
0 ,
2 0
)

B,R,L,PENUP,PENDOWN,RUBBER,HIDE,
TO 1 2 :  READ B S ( L ) :  NE X T L

seconds before inviting a  fresh attempt.
At last, three-quarters of the way through

the program, comes the easy bit — doing
the turtle graphics!

Forward and Back a re  identical apart
from direction: line 1150 decides on that
detail. Similarly. Left and Right differ only by
the sign in lines 1260 and 1280.

But FC errors would abound if  precau-
tions were not taken to avoid trying to draw
on the plastic surround of the TV screen. So
lines 1180 to 1420 issue 'REDO' instruc-
tions rather than attempt any such thing.

Whether the turtle should be visible or not
is remembered by the simple index M, one
or ze ro .  B u t  the re  a re  th ree  mutua lly
exclusive alternatives as regards records of
mavement: none at all is PENUP with index
J set 1 whereas PENDOWN is the default
0 and the obliterating RUBBER has J 2.

So there are few problems in producing
the lines and circles. Ma n y a  computer
could do as well. But how can the turtle be
moved o n  without leaving a  gap in  the
drawn lines where they coincided with the
turtle outline? This is where the Dragon's
PUT and GT come into their own, allowing
the turtle to be treated as a separate entity.
stored in a memory array. So it can be put
'on top of' the geometry o r artistry being
worked on, and removed without leaving
any scars.

Just a couple of points of clarification to
conclude. You do have to command PEN-
DOWN again after use of RUBBER. Ana
the difference between CLEAR and START
IS simply that START returns the turtle to
the initial position whereas CLEAR leaves it
wherever you left it.

So have fun! If anyone accuses you of
wasting time you can always explain that
you a re  swatting up  on the principles o f
trigonometry by fitting circles into or round
irregular triangles and what-not.

NT

192. "

SHOW,CIRCLE,CLEAR,START



600 GOSUB 6 6 0
610 P RI NT @480,"PRESS ANY KEY TO S T A R T . . . . " ;
620 I F  I NK E Y $= " "  THEN 6 2 0
630 SCREEN 1 , 1
640 GOTO 7 6 0
650 REM >>>>>>>>>> T u r t l e - d r a w  s u b r o u t i n e
660 I F  M=1 THEN RETURN ELSE COLOR 5 , 0
670 HE = E + 8*S I N(A ):  HS = S -8*COS (A )
680 LE = E -4*COS (A ):  L S = S -4 * S I N(A )
690 RE=E+4*COS(A):  RS=S-1-4*SIN(A)
700 L I NE (HE , HS ) - (LE , LS ) , P S E T
710 L I NE -(RE , RS ) , P S E T
720 L I NE -(HE , HS ), P S E T
730 CI RCLE (HE , HS ), 2
740 RETURN
750 REM >>>>>>>>>> C o m p i l e  a n  i n s t r u c t i o n
760 DRAW "BM3,186;COER2FG2BD2D"
770 C=0 :  D $ = " "
780 L I N E ( 9 - 1 - C * 9 , 1 8 5 ) -
-
( 1 8 -
F C * 9 , 1 9 1 ) , P S R T , R F

790 C$=INKEY$:  I F  C $ = " "  THEN 7 9 0
800 D=ASC(CS)
810 E$= "13M"+ STR$(9+ C*9)+ " , 191;CO"
820 I F  D= 21 THEN L I NE (9 , 185 ) - (18+ C* 9 , 191 ) , P RE S E T , B F :  GOTO 7 7 0
830 I F  D= 13 THEN GOTO 9 3 0
840 COLOR 5 , 0 :  L I NE ( 9 + C* 9 , 1 8 5 ) - ( 1 8 + C* 9 , 1 9 1 ) , P S E T , B F :  COLOR 0 , 5
850 I F  D= 8 AND C> 0 THEN C= C-1
860 I F  D= 8 THEN D$= LE F T CD$, C) :  GOTO 7 8 0
870 I F  D= 32 THEN 9 1 0
880 I F  D> 47 AND D< 58 THEN DRAW E $+ N$(D-48 ) :  GOTO 9 1 0
890 I F  D> 64 AND D(94  THEN DRAW E $ + L $ (D-6 4 ) :  GOTO 9 1 0
900 GOTO 7 8 0
910 D$=D$+C$:  C= C+ 1
920 GOTO 7 8 0
930 L I NE (0 , 1 8 5 ) - ( 2 5 5 , 1 9 1 ) , P RE S E T , B F
940 I F  M=1 THEN 1000  ELSE COLOR 0 , 5
950 L I NE (HE , HS ) - (LE , LS ) , P S E T
960 L I NE -(RE , RS ), P S E T
970 L I NE -(HE , HS ), P S E T
980 CI RCLE (HE , HS ), 2
990 PUT(E-10,3-10) - (R1-10,S+10) ,S,PSET
1000 REM >>>>>>>>>> A n a l y s e  a n  i n s t r u c t i o n

180 REM > >  C h a r a c t e r  g r a p h i c s 390 L$(21)="BR1BU6D5FR4EU5"
190 L$(1)="13R1U4E2RF2DNL5D3" 400 L $ ( 2 2 ) -

-
" B R 1 B
U 6 D 3 F
3 E 3 U 3 "

200 L$(2)="13R1U6R4FDGNL3FDGL3" 410 L$(23)="13U6D4F2E2NU4F2E2114"
210 L$(3)="13R6L4HU4ER4" 420 L$(24)= " BR1E6BL6F6"
220 L$()4)="BR1U6R4F2D2G2L4" 430 L$(25)="13R4U3E3BL6F3"
230 L$(5)="BR1U6R6BD3BL2L4D3R6" 440 L$(26)= "13R7L6E6L6"
240 L$(6)="13R1U6R6BD3131,2L4" 450 L$(27)= " B R5L2U6R2"
250 L$(7)="BEU4ER4FED2NL2D2GL4H" 460 L$(29)="13R3R2U6L2"
260 L $ ( 8 ) -

-
" B R 1 U
6 B R 6
D 6 U 3 L
6 "

470 N$(1)="BR4U6G"
270 L$(9)="13R2R4L2U6L2R4" 480 N$(2)="13R6L4U2ER2EUHL2G"
280 14(10)= "BEFR3EU5" 490 N$(3)="BR2R3EUHNL3EUHL3"
290 14(11)="13R1U6BR4G4EF3" 500 N$(4)="13R5U6G4R5"
300 L$(12)="13R1NU6R5" 510 N$(5)="BE1FR2EU2HL3U2R4"
310 L$(13)="13R1U6F3E3D6" 520 N$(6)="BE2ER2FDGL2HULIER2"
320 L$(14)="13R1U6F6U6" 530 N$(7)="BR3U3E31,4"
330 L$(15)="BEU4ER4FD4GL4H" 540 N$(8)="13E2ENR2HUER2FDGFDGL2HU"
340 L$(16)="13R1U6R4FDGL4" 550 N$(9)="13R3R2EU4HL2GDFR2"
350 L$(17)="BR6L4HU4ER4FD4GBUHF3" 560 N$(0)="BR2BUU4ER2FG4FR2EU4"
360 L$(18)="BR1U6R4FDGL4R2F3" 570 PMODE 4 , 1 :  PCLS
370 L$(19)="BEFR3EUHL3HUER3F" 580 E=128: S = 9 1 :  A = 0 :  R= 57 . 29577951
380 L$(20)="13R4U6L3R6" 590 L INE(0 ,184) - ( 255 ,191) ,PSET,BFF
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1010 DA $= " " :  F = 0 :  0 = 0
1020 F = I NS T R(1 , D$ , "  " )
1030 I F  F<>1 THEN 1090
1040 DRAW " B M 210, 191 ; C0" + L$(18)+ " B R2" + L$(5 )+ " B R2" + L$(4 )+ " B R8" + 1 , $ (15)
1050 FOR L= 1 T O 9 0 0 :  NEXT L
1060 COLOR 5 , 0 :  L I N E ( 2 1 0 , 1 8 5 ) - ( 2 5 5 , 1 9 1 ) , P S E T , B F
1070 GOSUB 6 6 0
1080 GOTO 7 6 0
1090 I F  F= 0 THEN DA$=D$ E LS E  DAS= LEFT$(1)$, F-1):  G = V A L (RI G HT CD$ , L E N(DC-L
E N(DA $)-1))
1100 FOR L= 1 T O 1 2
1110 I F  DA $= B $(L) THEN ON L  GOTO 1 1 5 0 , 1 1 5 0 , 1 2 6 0 , 1 2 8 0 , 1 3 0 0 , 1 3 2 0 , 1 3 4 0 , 1 3 6 0 ,
1380 , 1400 , 1480 , 1540
1120 NEXT L
1130 GOTO 1 0 4 0
1140 REM >>>>>>>>>> F o r w a r d  a n d  B ac k
1150 I F  L = 2  THEN G=-G
1160 E E = I NT (E + G*S I N(A )+ . 5)
1170 S S = I NT(S -G*COS (A )+ . 5)
1180 I F  EE<10 OR EE>245 OR 53< 10 OR SS>173 THEN 1 0 4 0
1190 I F  J = 0  THEN LI NE (E , S )- (E E , S S ), P RE S E T
1200 I F  J = 2  THEN L I NE (E , S ) - (E E , S S ) , P S E T
1210 E=EE:  3
-
S S
1220 G E T (E -1 0 , S -1 0 ) - (E + 1 0 , S + 1 0 ) , S , G
1230 GOSUB 6 6 0
1240 GOTO 7 6 0
1250 REM >>>>>>>>>> R i g h t
1260 A=A+G/R:  GOTO 1 2 2 0
1270 REM >>>>>>>>>> L e f t
1280 A A - G / R :  GOTO 1 2 2 0
1290 REM >>>>>>>>>> PENUP
1300 J = 1 :  GOTO 1 2 2 0
1310 REM >>>>>>>>>> PENDOWN
1320 J = 0 :  GOTO 1 2 2 0
1330 REM >>>>>>>>>> RUBBER
1340 J = 2 :  GOTO 1220
1350 REM >>>>>>>>>> HI DE  t h e  t u r t l e
1360 M=1:  GOTO 7 6 0
1370 REM >>>>>>>>>> SHOW t h e  t u r t l e
1380 M=0:  GOTO 1220
1390 REM >>>>>>>>>> CIRCLE
1400 I F  0= 0 THEN 1040
1410 GE = G*S I N(A ):  GS=G*COS(A)
1420 I F  E+GE<0 OR E+GE>255 OR S-GS<0 OR S-GS>183 THEN 1 0 4 0
1430 FMODE 4 , 1
1440 I F  J = 2  THEN COLOR 0 , 5
1450 CIRCLE(E+GE,S-GS),G
1460 COLOR 5 , 0
1470 GOTO 1220
1480 REM >>>>>>>>>> CLEAR t h e  l i n e s
1490 PCLSO
1500 G E T (E -1 0 , S -1 0 ) - (E + 1 0 , S + 1 0 ) , S , G
1510 L I NE ( 0 , 1 8 4 ) - ( 2 5 5 , 1 9 1 ) , P RE S E T , B F
1520 GOSUB 6 6 0
1530 GOTO 7 6 0
1540 REM >>>>>>>>>> START a g a i n
1550 E = 128:  3 = 9 1 :  A = 0 :  GOTO 1490
1560 REM MIKE HOSKEN.
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If you've got a technical question write to Brian Cadge.
Please do not send a SAE as Brian cannot guarantee to

answer individual Inquiries. Dragon Answers
Blank
Lines
I HAVE an early Tandy dot matrix
printer which has given me many
years of service with my faithful
Dragon. I recently upgraded to the
FLEX operating system and have
found that there is no poke to stop a
blank line appearing after every car-
riage return in a listing. There are no
dip' switches on my printer so the
solution must lie in software. can
you help?

PIN IT
PREOY

FIN
BUSY

David Thomas
200 Hill Street

Hunts tanton
Norfolk

YOU NEED to write a new printer
driver tor FLEX. Enter the one
listed below into a file called TAN-
DYTXT using the text editor and
assemble it into a binary file with
AS M B TAN DY PRI NT SYS

ORG SC C C O
IRTS
PSHS A
LOA 6 5 3 1 4
BITA 1
BED B U S Y
ANDCC i1247
PULS A , P C
ORCC t '  8
BRA F I N

ORG S C C D 8
PCHK B R A  P R E D Y

ORG S C C E 4
POUT B S R  P C H K

BPL P O U T
CMPA 0 1 3
BED D O N E
STA 6 5 2 8 2
LDA 0  2
STA 6 5 3 1 2
CLR 6 5 3 1 2

DONE R T S
END

Addresses
SOME TIME ago I purchased an
P.O Port which was specifically
designed for use in the cartridge
port of the Dragon 32, I would now
Ike to use this on the 64 version if
possible. Addresses 49152 to
49155 are used to access the 1
.
0
Port on the Dragon 32. Could you
please advise me i t  there are
"equivalent" addresses on the
Dragon 64?

Al Scott
23 Chalfont Drive

Western Boulevard
Nottingham

NG8 3LS
UNFORTUNATELY, you do not
say exactly which 110 port you
have, However, because the
address decoding of the Dragon
64 is more thorough than on the
32, the hardware 'short cut of
using these addresses as 1•0
ports, will not usually work.

There is not a simple solution,
there are no equivalent addres-
ses — I'm afraid the hardware
has to be modified,

Baud rate
code
I AM currently writing a  com-
munication program on my Dragon
64 using the built-in serial port.
What I need to know is the formula
for working out the baud rate code
(1-15) to be poked from the actual
baud rate required, this does not
seem to be given in the manual.

Richard Smith
Staines
Middx

UNFORTUNATELY, there is no sim-
ple formula for converting the baud
rate into the internal code required
on the 64. The best solution I have
found is to set up an array thus:

DIM BD(15)
and then fill in the array with the
baud rate associated with the in-
dex of the array element. The
following line would do this:
FOR 1 = 1  T O  15:READ
BD(I):NE XI: DATA
50,75,110.135.150.300.600,
1200.1800.2400,3600,4800,7200,
9600

When a baud rate is selected you
can search for it in the array BD. the
index of the matching element will
give the correct internal code to
poke.

Green
Screen
COULD YOU answer the following
short queries please?

Is it  possible to permanently
change the standard black print-
ing on green background that the
Dragon 32 produces. I have tried
CLS 123 etc, but the screen
reverts to green after enter is
pressed.

Is i t  possible to reduce the
noise level that issues from the
TV speaker — when I run games
software, the noise is so bad I
have to turn the sound off.

Alan Burton
11 Imyaway

Lee Chapel South
Basildon

Essex SSW 5013

IT IS not possible to change the
text colour on the Dragon, ex-
cept to inverse, and green or
orange. You can intercept the
character print routine to substi-
tute one that prints green text on
a black background, which is
generally more readable. This
vector is at loc 359 and should
be a JMP to your own routine.
This routine must first check that
the channel number (stored in
loc 1111 is zero. and then print
the character held in  the A
register. The routine should end
with the instructions LEAS 2,S
and RI&

The second question is harder
to answer. I  have heard of this
problem with a number of Dra-
gons. The problem lies in the

hardware and there is no simple
way to eliminate the noise short
of a repair job.

'transfer
IF ONE purchases a Dragondos
disk drive for use with a Dragon
32, will it be possible to transfer
one's own programs from casset-
te type to a disk easily and, if so.
how?

L Mather
Ferney Green Drive

Windermere
Combna LA23 31
-
ISIT IS certainly possible to trans-

fer your own programs from
cassette to disk, providing they
do not use every bit of memory
— the Dragondos cartridge
needs an additional 1,5K for its
own use. To transfer a program.
simply load i t  from cassette
using CLOAD and save it to disk
using SAVE. Similarly with
machine code programs.

The only problem you may
have here is if the program uses
any of  the memory between
1536 and 3071 which is reserved
for the dos. This is the problem
with many commercial games
which you will
- n o t  
fi n d  
v e r
y  
e a
s y

to transfer from cassette to disk.

Compiler
I AM looking for a BASIC Compiler
for my Dragon 64K (Manufactured
by TANO Corp.). Specifically, the
Compiler mus t  generate t h e
machine code which can be loaded
and executed from the EPROM
cartridge or tape and must not
require the presence of a diskette
drive on the system.
C Persaud
24 Elsa Vineway
Willowda)e
Ontario
M2,1 4H9
THE MOST complete Basic com-
piler I have seen for the Dragon is
DYNAFAST from Compusense
(Reviewed in Dragon User Feb
1985). This can handle all the
Dragon's Basic commands —
even Bragondos extensions, and
produces stand alone machine
code.

The compiler costs E30 on
cartridge or E20 on disk and is
available direct from Com-
pusense Ltd.
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Write to The Expert' at Dragon User

E x p e r t ' s  A r c a d e  A r e  1 2 - 1 3  Little Newport Si, London WC2H 7PP.with all your arcade tips and hints.
GOODBYE

Well, how about that for a wacky beginning
eh? I don't think any of you expected me to
start like that did you? You did? Okay then
you cockyswine. I'm going to start again. So
there! Right. pretend you haven't read this
bit. Ready. Then let's go.

Beetroot,
Ha, even better huh? So to business. A let-
ter from someone who signs off 'Games /Mi.
ciondo'. Before I get down to his letter, I'd like
to sa y something, a n d  tha t  i s  I ' m no t
prepared t o  recieve letters f rom people
writing under clever clever pen names. I'm
the pretentious one here. Not you. Got it?
Good.

So, Mr Games Cretin, thanks for your
note, and here's his or her Pokes for all of my
readers.
BEANSTALKER: Code is REGISTER
RUBY ROBBA: POKE 21117,125 for infinite
lives.
ESCAPE: Co d e  i s  '79245 '  b u t  P o ke
12401,33 allows anything.
BEAM RIDER: Crash with RESET button,
then POKE 7783.1ives or POKE 11840.13 for
infinite lives_ EXEC 7683.
CAVERNS OF CHAOS: Type PIGLET on ti-
tle page. E moves on to the next screen.
DEATH MINE S  O F  s i n u s -  Codes a re
CBLW and TLL (Can anyone help me with
the adventure parts T h e  Expert.)
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Mr Games Pretentious Name goes on to
present the long awaited program 'C ' which
breaks into any new Microdeal, Tom Mix, or
Pocket Money game.

PROGRAM C:
10 PCLEARlICLEAR 10:FOR 1-1800 to
1 8 5 1
-
R E A
D M :
P O K
E  
I ,
M :
N E
X T  
E
X
E
C  
1
8
0
0

30 EXEC PEEK (1546)•256 + PEEK (1547)
40 DATA 134,126,183,1,142,48.140.28,191,1,
143,141,31,141,34,134,3,151,0.142.64.0.141,
9,10,0.38.247,190,64,12,159,0,126,183,91,
158,0,141,7,141,2,53,144,142,6,0.159.126,
126,185,51

Simply put a POKE on line 20 or turn line
30 from EXEC to PRINT and the Program
will print up the EXEC address.

This should help with the POKES from
earlier columns, and here's a few more that
will work with it, a ll of which give infinite
lives!
PENGON: POKE 11633,125
JET BOOT COLIN: POKE 8759.77:POKE
9099,77
TEA TIME POKE 19996,109
SHOCK TROOPER (repeated by popular
demand)
. 
P O K
E  
1 7 0
7 5 ,
1 2 5

For those interested, the  Games Afi -
cionado is really Paul D. Burgin, who pro-
mises to reply to all those who write to him at
the following address, as long as they send
him an sae (do you know what you're actu-

ally letting yourself in for Paul?):
Paul D .  Burg in ,18  Mo o rcro f t  Ro a d ,

Fulwood, Sheffield, Yorkshire, S10 4GS.
Finally, Paul h a s won  a n  award. Th e

award goes to Paul for 'Most Crawly "I Want
To Win An Award" Type Letter Ever Sent To
An Arcade Column In A Publication Called
Dragon User'. Congratulations Paul.

Now, to Robert Cassman's letter:
May I be so bold as to register a complaint

(Not about me you can't —The Expert). It is
concerning Shaolin Master by Quickbeam
(Good job too T h e  Expert). What I find
very annoying is the poor detecting when
fighting. For example, the opponent may at-
tempt to hit you even if you are some way off.
This also happens with the leg sweeps and
the high kick. Could you use your influence
at Ouickbeam and let them know of my
complaint. Else heads may roll!!

Well, your complaint is now in print and
knowing Dave at Ouickbeam. he'll take a lot
of notice of your complaint (cause they're
very keen to  please) and I  should th ink
something will get done about it. I ' ll keep
you posted.

The Total Eclipse savegame editor WILL
work on the DRAGON 32 now. Just type
Clear 200,31919 be fo re  running. Ma n y
thanks to Pam D'Arcy for saving the day.
See you next month.

PRINTER CONTROL
Versions available for 6, 7, 8 and 9 dot printers.

Also daisywheels and electronic typewriters.
—*—*—*—*—*—

What the customers say:
-
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"At  the price, it 's a gift!"
"Why can't all utilit ies be this easy to operate?"

"DUMPER"
High speed — relocatable machine code program to print and
magnify any or all o r  your hi-res screen. Accessible f rom your
BASIC program —  full instruct ions and  examples  supplied.
Operates with or without DOS in any  mode.

*  NEW RELEASE *
"COLOR PRINT"

P. Mode 3, Color screen on a normal printer.
Operate as DUMPER

Currently  83 dif ferent types  o f  pr inter .

PRINTER CONTROL (DRAGON DOS(CUMANA)
E19 1- El  p&p

PRINTER CONTROL (CASSETTE): El 5 E l  p&p
DUMPER E5 I  50p p&p

COLOR PRINT. Most  printers E6.50. All Seikoshas, TANDY's,
Smith Corona Fastext 80. Centronics GLP HPBO E7.50. Microline
93, 82A (with APA upgrade) and NE C PC8023 B-N E850.
Centronics 739 E10_00_
Write or telephone for free quote and advice -  n o  obltgation. All

software covered by uncondthonal money-back guarantee!
MacGo wan  Consultants

6 Ar nhem Dr ive, Cay thorpe, Nr  Grantham
Lincs  NG32 3 0 0  ( 0 4 0 0  72085)

REAL VALUE FOR MO NEY SOFTWARE



I'LL BEGIN with a  long letter from
regular reader Mathew Lodge, full of
pleas, c l ues a n d  news, probably
enough to fill the whole column by itself

maybe this is a take-over bid? Get
out, Lodge! Clues include how to get
the elusive emerald in Juxtaposition,
for which you must have thesender unit
and the transmat receiver, then from
outside the door where the emerald is
you: REDNES ESU/INADIRE TEG/N/
0/REVIECER FORD. Mathews won-
dering where to  get a  vidmessage:
AREMAC EHT ESU. (And watch for a
full solution to this game next month.)
On the same game. Mathew comes up
with some possible sources for Ceti V,
firstly in Robert Heinlein's book Star-
man Jones, where a Ceti VI is mention-
ed as a planet, and in Startrek whe re
there was a Ceti Alpha VI planet with
unbreathable atmosphere.

Watery entrance
In Wizard of Akryz Mathew suggests

you try fighting in the dark when in the
cave, and you should trust the fox and
be prepared to follow him. In Sorcerorof
Claymorgue Castle. don 't u se  th e
Sesame Seed spell to get you inside
the castle— go for a watery entrance in-
stead, you'll need Sesame later. To get
your first star: SEE RT TA ERIF TSAC.

This busy reader has also been
writing his own 64x21 screen driver and
integrated i t into Dragon BASIC. and
tells me that there's a chance that Roy
Coates Microvision will be using it in an
adventure they're thinking of releas-
ing. Finally Mathew has finished lots of
adventures, from Mysterious Adven-
tures to Scott Adams. and would like to
swop them fo r  new challenges i f
anyone's interested. Write to Mathew
Lodge, 'Maen Melin', Holmes Chaple
Road. L a c h  Denn is, Northwich ,
Cheshire CW9 7SZ.And remember to
spell his first name with only one 't' as
he doesn't half get cross if you get it
wrong!

Also on the look-out for adventures is
Greg Southerden, 2 1  Courtfi e ld
Avenue, Lordswood, Kent ME5 80R,
and specifically for the graphics ver-
sion of Calixto Island and Black Sanc-
tum, which he's having difficulty track-
ing down, If you've solved them and
want to sell them, contact Greg, who
claims to be the worst adventure player
in the world, which is why he has no
finished adventures of his own to swop
in return: he's currently stuck in about

30 different ones, he reckons!
A rocket from reader Ian Rockett, not

aimed at me but at a French reader,
Daniel Merkez, who Ian sent 15 pro-
grams loin a swap they'd arranged, but
the return programs never arrived and
nor have replies to Ian's several letters
asking what's going on. So a warning
there for everyone. Ian's letter goes on
to list a routine that will let you inspect
the data statements in many BASIC
adventures, enabling you to  look at
verbs, nouns, responses and anything
else held as data. Type the routine as
one complete line, but without a line
number: FOR A 1  TO 23456: CLS:
FOR B 1  to 15: READ X$: PRINT XS:
NEXT: EXEC 41194: NEXT The 'B' loop
makes the routine print out just 15
blocks at a time, so press any key to get
the next block of 15. If you want it to run
in 64 mode, change the EXEC to EXEC
57570. Anyone interested in routines
like this and in programming generally
can contact Ian a t 2  Knowle Road,
Burley. Leeds LS4 2PJ.

Bob Bernasoni of 16 Woodland View,
Lanivet, Bodmin, Cornwall, is stuck in
various places and would like to hear
from anyone offering help on Caverns
of Doom (how to get the mushrooms
and avoid starvation): Wizard of Akyrz
(how to get through the hen-house trap-
door): Arrow of Death II (how to get
anywhere!) and Operation Safras (any
help on Part Two.)

Also suffering i n  Safras i s  Mark
Brocklehurst o f  1  P a r k  Avenue,
Markfield, Leics. LE6 OWA, who wants
to know the code that is asked for after
answering Rythma's questions, which
he'll now know if he's read the last cou-
ple of columns. Mark offers help on
Castle Adventure, Ring o f Darkness,
Mystery of the Java Star and El Diablero.
and also asks if anyone out there wants
an adventure game freak as a  pen-
friend. H e  doesn't say qu i te  how
freakish he is, but he seems quite nor-
mal from his letter. Mind you, how nor-
mal is an adventure player anyway?

Ray Thomas lives in a place called
Solva, a good home for an adventurer,
and what's more he's just solved El
Diablero. Having breathed a  sigh o f
relief for that, he's straight into Wings of
War, where he asks what to do when
confronted by the Kommandant, how to
get a pass to get past the luger-toting
guard. and how to open the toolbox.
The second is solved by the first, which
requires a  simp le : YRANOITCID

GNIYRRA NEHW LIEH YAS. Can
anyone help on the toolbox? Write to
Raymondo a t 40 Bro Dawel. Solva.
Haverfordwest. Dyfed SA62 6TZ.

David Bird of Newport wants to know
how to get into the castle in Castle
Adventure — not that this has stopped
him playing the game as he's fiddled
with the program so he can begin the
adventure inside the castle, bu t he
wants to do it legitimately. As far as I
remember, David, that's a simple mat-
ter of getting the right command, either
GO DOOR or GO CASTLE, but if that
doesn't work contact Mark 'Freak'
Brocklehurst from tw o  paragraphs
ago.

Help needed on Circus, Arrow o f
Death I. Ten Little Indians and Perseus
and Andromeda for Neil Huggins, 6
Monmouth Court, Hendredenny, Caer-
philly, Mid Glamorgan CF8 2TG, and
help offered in return on Trekboer, Time
Machine and Juxtaposition. And with
Neirs letter I've just noticed something
that could be  incredibly significant.
These last three letters are the only
ones this month without stamped ad-
dressed envelopes enclosed, which is
why they're dealt with in the column
rather than with personal replies. The
significance? All three of them come
from Wales! So it's not true what they
say about the Scots being tightfisted,
it's the Welsh all along! (Kindly address
letters of complaint to the Race Rela-
tions Board.)
Closed Gates

Colin le Cornu is also from Wales, so
those hillsides must really be ringing
with the sound of keyboard bashing
and frustrated adventurers. Colin's
stuck in Jerusalem Adventure, being
unable to open the Golden Gate, so
keys or clues please to 153 Bowleaze,
Greenmeadow, Cwmbran , Gw e n t
NP444LG He should contact A.D. Gow
of 43 The Downs, Harlow, Essex CM20
3RE. who's solved Jerusalem as well as
El Diablero and Franklin's Tomb. He (or
she) is completely baffled on Lost in
Space and Fishy Business, but so am
I mean, wouldn't you just know it, so-
meone writes in to ask about adven-
tures I can actually answer problems
on, and they forget to tell me what the
problems are!

Paul Cooper asks how to get back
once transported on Syzygy, and how
to enter the command to get down the
dark pit on the upper floor. He's been
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told to hold the blanket and the string,
but HOLD STRING, HOLD BLANKET
and HOLD BLANKET AND STRING
don't work. S o  what wil l? Paul i s
perplexed a t  132 Packhorse Road,
Melbourne. Derbyshire DE7 1BZ.

Anyone perplexed by Dragon Moun-
tain should contact Steve Driver, 93
Valley View, Lemington, Newcastle
Upon Tyne NE15 88G. as Steve has
solved that one, but needs help on The
Ket Trilogy and Juxtaposition. See next
month's co lumn fo r  c lues galore,
Steve.

There's been a lack of help so far this
time, but let me finish with some more
info on Madness and the Minotaur from
Steve Barri tt, w h o  provided some
details about the spells that I gave in an
earlier column. Steve says he's happy
to try to answer specific questions on
the adventure, if anyone wants to ring
him on 0327-706517. and he's there
most evenings from about eight to ten
o'clock. T h e  fol lowing deta i ls o n
1Madness aren't going to be printed
backwards, there are too many of them
for that, but as so many people are
stuck all over the place in this one I
hope no-one will mind.

1st Floor: all items dropped in the
music room will remain safe till needed.
but dropped elsewhere they may be
relocated by the sprite. There is always
one spell room on this floor, to which
you must take the mushroom and the
food. To discover the items needed to
get the spellbook, LOOK POOL. The

Jewel box, tablet, scarab and scroll are
Pseudo-treasures as they are found in
the s a m e  locations a s  n o rma l
treasures but they don't score points,
though some do have other uses. You
can refill bottle with water from any pool
on this floor, and drinking water adds 32
points to your condition. Eating food
adds 30 points, and as you eat more
food is relocated on floors one and two
only.

Second Floor: at the start of each
game this contains the urn, flute and
skull, and also has three rooms To get
these spells you'll need the parchment.
talisman and rope from the  fourth
floor.

Third Floor: this always has the ax,
mace, basket, mushroom and pen-

Adventure Contact
To help puzzled adventurers further, we are instituting an Adventure Helpline — simply
fill in the coupon below, stating the name of the adventure, your problem and your name
and address, and send it to Dragon User Adventure Help-line, 12/13 Little Newport
Street, London WC2H 7PP As soon as enough entries have arrived , we will start printing
them in the magazine.

Don't worry -  you'll still have Adventure Trail to write to as well!

Adventure
Problem

Name
Address

Adventure Contact
Adventure 1) Wings of War 2)
Syzygy 3) Calisto Island Prob-
lem How to get past the guard?
2) Wh e re  t o  fi nd  t h e  Hu g e
Ugley Alien? 3) Where to get
the oars? Name Alastair Scar-
lett Address 10 Lytoton Road,
Hatch End, Pinner, Middlesex
HAS 4RH_ Tel. 01-428 1 71 3.
Adventure Franklin 's T o mb
Problem I  a m  stu ck a n d  I
cannot find the wine cellar o r
get o u t  o f  t h e  p i t .  N a m e
Jonathan Millar Address 137
North Cray Road. Sidcup, Kent
DA1 4 5HE.
Adventure Syzygy P ro b le m
Fighting radar and using the
transporter Na me  A .  Stone-
man and J. Saxton Ad d re ss
30 Cannon Park Road, Coven-
try CV4 7AV,
Adventure Juxtaposi ti on
Problem Ho w d o  I  g e t  t h e
emerald a n d  t h e  De e d  o f
Brown and the transmat belt?
Name Gary Codling Add ress
219 Beehive Lane. Great Bed-
dow, Chelmsford, Essex,
Adventure Syzygy Problem
What do you do when you get
to the computer_ How do you
get to the planet and back up?
Where is the light sabre. how

do I set the co-ordinates right?
Name ???Address 4 3  Fa l -
mouth Road. Abbeydale, Shef-
field S7 2DG.
Adventure: W i l l i a m s b u r g
Adventure 3 Problem: How do
you get over the wa ll to  the
secret passage without being
shot by the police? Name: D.H.
Moores Address: 15 Parkwille
Road, P re s t wich ,  G re a t e r
Manchester MR5 50G.
Adventure: J u x t a p o s i t i o n
Problem: How do I survive in
the volcanic cave in the yellow
sector? Where are the yellow
and brown ID cards? Name:
Fraser J. Chadburn Address;
47 lbbe t t  Close ,  Kempston,
Beds MK43 9BU
Adventure: Ring of Darkness
and M a d n e s s  a n d  T h e
Minotaur Problem: Need any
help I can get, I  keep getting
killed. Na me :  Andrew Mille r
Address:5 Lenham Close, Bil-
lingharn, Cleveland TS22 5RJ
Adventure: El  Diablero Pro-
blem: Everything. I  can offer
help with Sea Quest and Keys
of the Wizard. Name Christina
Garcia-Verdugo A d d r e s s
c= Illescas N o ,  1 4 5 ,  8 o B
28024, Madrid, Spain.

Adventure: T h e  E mp e ro r
Must Die ! Prob lem: What is
the code name at the end of the
action game? Name: Edward
Brown Address:31, The Drive,
Barwell, Leicester, LE9 8LA.
Adventure: see question Pro-
blem: H o w  ma n y leve ls i n
Chuckle E g g ?  H o w  ma n y
treasures in  Cuthbert in  the
Jungle, how to  get POKE in
D.U. March  1986 to  work fo r
Cuthbert i n  Space? Na me :
Paul P a lme r  A d d re ss :  1 5
Underhill R o a d ,  M a t s o n ,
Gloucester GL4 9HB.
Adventure: J u x t a p o s i t i o n
Problem: How to till the punc-
tured inner tube and could so-
meone send a  map? Name:
Alex Stoneman Address; 3 0
Cannon Park Road, Cannon
Park, Coventry, CV4 7AY.
Adventure: Syzygy M a n -
sion of Doom Problem: Every-
thing, can't get very far, please
help. Name: Neil Kendall Ad-
dress: Roskear, Grampound.
Truro. Cornwall,
Adventure: Madness and The
Minotaur P ro b le m:  Co u ld  I
have the help sheet please?
South, Fleet, Hants G U13 4SB.
Adventure: J u x t a p o s i t i o n

dant, and is the most difficult level to
map, being spl i t in to  fi ve different
areas. Use the BACK command fre-
quently as there are many one-way
movements possible.

4th Floor: always contains at start of
each game the parchment, talisman,
rope. sceptre. goblet, glowing rocks,
music room and a second pit. In the
music room you'll need the flute, rope
and parchment (play the flute and climb
the ledge). For the glowing rocks use
Okkan. Th e  L OOK P IT command
works a t  random times, s o  keep
trying.

I also tend to work at random times,
but with any luck the next time will be
next month.

Name N i c h o l a s  P a y n e :
Address: 4 7  Reading Road
Problem: Ho w d o  I  ge t  the
white ke y card  f rom the  o ld
caretaker? Where is the mask?
Name B ja rne  Robstad: A d -
dress: Skje rhauga  N e  3 6 ,
4900 Vennesla, Norway.

Adventure: J u x t a p o s i t i o n
Problem: Ho w to get the Irt-
dam Emerald off the pedestal
without g e t t i n g  g a s s e d ?
Name: Dominic Leary Add-
ress: 27, Fishers Lane, Pensby.
Wirral, Merseyside l i t  9NT

Adventure: The KET Trilogy=
Temple of Vron Problem: What
to do with the Alien that is gasp-
ing for breath? How to get over
the loud river? Name: David
Hadfield Address: 26 Meadow
Avenue, Preesa l,  B lackpoo l
FY6 OHA.

Adventure: Tre kb o e r P r o -
blem: How do you get onto the
planet? Is there oxygen need-
ed to stay alive on the planet?
How do you get past the planet
and everything after? Name:
Ryan Henderson Address: 2
East Clapperfield, Edinburgh,
Scotland EH16 6TU.
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LAST MONTH on th is page, we printed a
number o f  sh o rt  puzzles wh ich  mig h t
amuse the reader. The solution to question
1 w a s  g iven last  month. He re  a re  the
solutions to numbers 2, 3, and 4.

2. For this problem we were required to
rearrange the nine digits (1 to 9) to form the
lowest possib le, a n d  h ighest  possib le.
primes. Now, a prime number is one which
does not have any whole-numbers factors
apart f rom itself and one. Unfortunately.
there is no easy way of determining if  a
given number is prime or not, apart from
trial d ivisions. Theoretically, i f  a  g iven
number is  divided b y a ll p rimes smalle r
than, o r equal to, the square root of that
number, and an exact division is not found.
then that number is prime. Consequently.
the testing of nine-digit numbers is still quite
a lengthy procedure. Couple to this is the
fact that the nine digits can be arranged in
over a third of a milion different ways, and
so the tasks seems quite formidable!

However, at the beginning of last month's
article was a word of caution to the effect
that not too much reliance should be placed
on using a computer method of solution. A
simple mathematical rule states that if the
sum of the digits of a number is divisible by
3, then that number is is also divisible by 3.
Now, the digital sum of the digits 1 to 9 is 45,
and, as 45 is divisible by 3, any arrange-
ment of the same digits in  any order will
always g ive  a  n u mb e r wh ich  it se lf  i s
divisible by 3. Consequently, that number
cannot b e  p rime !  My  apologies t o  a n y
readers whose 'Dragons a re  st ill ticking
over on that one, looking fo r an answer
which does not exist!

3. By contrast. this problem is an excel-
lent example in which the computer is an
invaluable tool in its solution, Indeed, there
is n o  wa y o f  solving i t  b y  conventional
mathematics except b y  ' t ria l and  error'.
This is the method that the computer uses.
but the computer's ability to perform rapid
and repetitious calculations makes it a task
ideally suited to this method of approach

The diagram shows the field, with centre
O. It has been bisected by the diameter PO.
For convenience, only half of the field will

Prime Examples
Gordon Lee sends a Dragon to catch a wild goose or two.

be considered, and the radius of the field
will be taken as unity. In the diagram:

0 S - 0 P - 1  (the radius of the field)
P is the point of attachment of the rope to

the fence, and PR =PS (the length of the
rope, L).

In the semi-circle, the area reached by
the goat is that bounded by the two arcs AS
and PS, and the line PR Th is is equal to the
area of the sector of the circle centre 0  and
radii OS and OP, plus the area of the sector
of the cirle centre P and radii PR and PS,
minus the area common to both — that is
the triangle OSP. With a correct value for L.
this should equal one quarter of the area of
the field. In the listing given, the length is
intitially set at a value of 1.5. and this value
is constantly amended depending on the
result of the calculations. Unfortunately, the
mathemetics used in this listing are compli-
cated because o f  having t o  convert a ll
angular measures to radians and, because
of the lack of an inverse cosine command
on the 'Dragon
-
, w e  
n e e d  
t o  
u s
e  
a  
c i r c
u i t o
u s

method of calculation using the arctangent
command.

10 PI=3.1415926
20 L -1 . 5
30 D= L* L* (F1 2 -ATN(L• S O R

(4 -L*L)))12
40 B=ATN)L.SOR)4-1._*L))
50 S = (2  4 L)2
60 T = S O R ( S * ( S - 1 ) * ( S - 1 ) *

(S -L))
70 A - D + B - T
80 P RINT A, P14
90 I F ABS (A-P 1 4 )< 1 E --8  T H E N

120
100 L=(L.A)*(P1 /4 )
110 GOTO 30
120 P R I N T
-
T H E  
L E N G
T H  
O
F  
R O
P E

I S
-
;
1
0
0
1 i
r L
; ' '  
F
E
E
T
'

This dives a final value of 115.87285,feet.

Readers wh o  a re  interested will,  n o
doubt, b e  able to  recognise the various
geometrical formulae used in this program.
A more detailed account of this 're-iterative'
method o f  solution can  b e  found in  the
March '86 issue.

4. The solution to this problem. like that of
problem 2, is one for which your computer
will search in vain! For any square (s), such
that s = n
2  
t h e  
f o l l
o w i
n g  
e q
u a
t i
o n  
a
l
s
o

applies:
(s -1 ) =  (n -1 )  (n +1 )

Thus, one less than a perfect square is
always non-prime (except where n=2  and
s o n -1  becomes 1). To demonstrate this
graphically, lay out 16 co ins in a  4 by 4
arrangement. N o w  re mo ve  t h e  bo ttom
right-hand coin. Note  how the remaining
three coins on the bottom row can now be
placed alonside t h e  t o p  th ree  ro ws t o
produce a 3 by 5 arrangement. This general
principal will apply to any square, however
large.

Now for this month's competition. Con-
sider the following series of words: startling.
starling staring, string sting. sing. sin, and
in. Each word is formed from the preceding
word by simply deleting a  single letter at
each step. This month, you have to find a
similar series, but using numbers instead of
letters:

(a perfect cube)
(a prime number)
(a multiple of 7)
(a prime number)
(a perfect square)
(a prime number)

Note that you are  not allowed to  have
'leading zeros
- i n  
a n y  
s t e p
,  
s o
,  
f o
r  
i n s
t a n
c e ,

the cube 30080231 could not be converted
to the prime 80231. Ho w many solutions
can you find?

Prize
We're departing a little from our usual custom
Ibis month by offering prize vouchers instead
of a  name game. Construct Gordon Lee's
inverted pyramid, and you could win one of 20
vouchers giving you E3 off any program in
John Penn Discount Software's current stock.
JPDS's range includes a wide selection of
disk utilities as well as old arid new games, so
the choice is yours,

Rules
When you have solved (you believe!) the

puzzle on the page above send us a printout
of your program (no  cassettes) and any
explanation you want to include on how you
arrived at your conclusion, Please mark the
envelope SEPTEMBER COMPETITION,
and don't forget your name and address,

To g ive u s  a  tiebreaker, complete the
phrase 'Oh, little flower upon the ground..:'
using your wit and skill.

June winners
The winne rs o f  Smithson  Computings
Gordon Bennett are: Colin Merryweather of
Northampton, Jorn Radek of Rodenbach, C.
Hitchinson o f  Beechwood, F.J. Taylor o f
Acklam, D. Moutrie of Rainham, W. French of
Greenhithe. Chris Morrissey of Goostrey, Rolf
Michelsen of Steinkjer, Chris Jolly of Grove
Park, He n k Bender o f  Klaaswall, Nig e l
Dawes of Clehonger, M. Graham of Bangor,
PA Jamieson  o f  Stockton-on-Tees, Ra y
Woods of Illord, Keith David of Crawley. S.P
Greenford of Ingatestone, Robin Telkman of
Sale, R. Christon of Thirsk. and P Elkouby of
Garges-le-Gonesse, who takes us to task for
finding his last entry too subtle No  problems
this time: "Bathrooms can be  dangerous
because ( Y u m  y u m )  (R o a r )  N . N . N
N000000 (b e lch ). "
Solution

A great many people calculated correctly
that the number which only repeats after four
operations is 2916.
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JOHN PENN
DISCOUNT STORE
FOR THE DRAGON

LATEST ARRIVALS
Gordon Bennett (Smithson) C a s s  £4.99
Cassette Fitly (Cascade) 50 games for t8.15

Chocolate Factory
Frankhn's Tomb
Fishy Business
Pacdroids
Sunken City
Blockbuster Quiz
Linkword
Showjump
Ace High
Time Attack
Cliff House
Predictor
Bean Stalker
Eddie Steady Go
Dark Star

Tim Loves Cricket

SAS
Photo-Finish
Back Track
Jet Set Willy
Manic Miner
Chess
Backgammon
Othello
Invader Cube
Dominoes

£150 each

CAVE FIGHTER
UP PERISCOPE
MINED OUT
NORTH SEA OIL
AMAZING
TRANSYLVANIAN TOWER
DETECTIVE
HOME BASE
MYSTERY OF THE JAVASTAR
UXB
CHAMPIONS
ALIEN ODYSSEY
CITY DEFENCE
GRID RUNNER
STALAG/ENO
SUPER SPY
NIGHT FLIGHT
DON'T PANIC
OSSIE
GOLF
STARMAN JONES
BC BILL
DEATHS HEAD HOLE
DEMON KNIGHT

CUMANA DISC DRIVES
1 x 40 track single sided
1 x 80 track double sided
2x 40 track single sided
2x BO track double sided
Interface

Our price includes
SAM CHIPS (74LS783)
JOYSTICKS'
2nd HAND DISKS
•Limrted numbers only.

OTHER GAMES
Mtnnitts
Salamander
Salamander
Program Factory
Slik : adv,
Computerware
Computerware
Computerware
Tudor Williams
Tudor Williams
Thrillsoft • adv.
Benley
Microvision
Incentive
Design Design
(also runs on Tandy)
Peaksoft
(Tandy version also available)
Peaksoll
Pea ksoll
Incentive
Software Prolects
Software Proiects
Oasis
Oasis
Oasis
Oasis
Oa s i s

BARGAIN BASEMENT
More games than ever before

: fi v e  for E6.00 t e n  for E10.00

Disc (Dr. Dos) £7.99

SPECIAL REDUCTIONS
Hare Raiser double pack W A S  E5.00 N O W  E4.00
Best of PCW (25 games & utilities and a 206 page book of listings and ntat

WAS £5.95 N O W  £5.00

Please give at least two alternatives when ordering five or more programs

PICTURE PUZZLE
MISSION I PROJECT VOLCANO'
LIONHEART
PEDRO
INTER-PLANETARY TRADER
EMPIRE
FANTASY FIGHT
MOVIE PRODUCER
COSMIC CRUISER
DANGER ISLAND
PETTIGREW'S DIARY
BOPSWIZZLE
GOLDEN APPLES OF THE SUN
MINIGAMES
LEGGITT
KRAZY KARMA'
MAIL WAR'
DRAGON TREK (W/Soll)
OPERATION SAFRAS'
CELLS & SERPENTS
DRAG RUNNER
SURPRISE
STOCKMARKET

PERIPHERALS
RRP O u r  Price
E149.95 E 1 3 3 • 1 6
E17995 E 1 6 7 . 3 0
E269 95 £ 2 4 8 . 2 5
E339.95 E 3 0 9 . 9 6
£75.50 E 7 1 . 1 6

VAT and carriage (on Cumana products only)
£15.00 each
E3.00 each or £5.00 per pair

50p each

E2.50
E2.00
£2.00
E2.00
£4.00
£4.50
£4.50
E5.50
E5,50
E5.50
£3.00
E4.00
£7.95
E6.75
EEC/0

E4 00

E2.00
£2.00
E3.50
E6.35
E3.50
E3.00
E3.00
E3,00
E3.00
£3.00

Other utilit ies

Title
Mon eybox
Sharebox
Mailbox
Salesbox
Billsbox
Cashbox
Orderbox
Stockbox

Invoices/Statements
MST Exec.
Stock Control
Pali! Pascal
Sprint Basic Compiler'
Shaper

UTILITIES/BUSINESS SOFTWARE
Latest a rriva ls
ELECTRONIC AUTHOR (Smithson)

Medium P u b l i s h e r  O U R  PRICE
disk H a r r i s  E 1 3 _ 5 0
disk H a r r i s  C 1 5 5 0
disk H a r r i s  E 1 5 _ 5 0
disk H a r r i s  E 1 8 , 5 0
disk H a r r i s  E 1 8 . 5 0
disk H a r r i s  £ 1 8 3 0
disk H a r r i s  C 1 5 _ 5 0
disk H a r r i s  E 1 8 . 5 0

(please stale whether Dr. Dos or CumanaDosj
Mailer/Address Book c a s s .  M S T  £ 3 . 0 0
Stock Control c a s s .  M S T  £ 3 . 0 0
Stock Control d i s k  M S T  E 4 . 0 0

disk
disk
disk
cass.
cass.
casa

(sound effects)
Disk -It d i s k
Hi-Res Text c a s s .

(gives 32 24 screen with 255
redefinable characters)

Personal Banking System c a s s ,
(upgrade pos. to Dr. Dos)

Utilities I c a s s .
Dissasembler c a s s .

0S9 software for use with DR.64,
Dynacalc E 2 1 . 0 0
RMS E 2 0 • 0 0
Basic 09 E 2 1 . 0 0
'C' Compiler E 2 7 . 0 0
Pascal 0 9 . 0 0
Stock Recording System E 1 9 • 0 0
Cash Book & VAT E 1 9 _ 0 0
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Shards Software series
Shards/Cambrian software £1.50 cacti
or any three for E3.00
FUN TO LEARN 6.12
LIVE AND LEARN 8 .
FAMILY PROGRAMS
QUIZ PACK
INFANT PACK pre-school
MONSTER MATHS 6-14
FUN AND GAMES
MAZE RACE / SPELLBOX
SNOW QUEEN 7+ (pattern
mcognition & spelling)

cass. E14.95

MST
MST Prot Range
MST Prof Range
Oasis
Oasis
Shards

Pa MCOM M5
Starship

Hilton

E4.00
E10,00
E10.00
£6.00
E6.00
E5.00

E
-
1
0
.
0
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E4.00

C9_95

disc E19,95

Hilton E 5 . 0 0
Hilton E 5 . 0 0

disk drive and 0S9 Operating System

0S9 manuals  available a t
£2.50 each for RMS - PASCAL
STOCK RECORDING CASH
& VAT only

purchased: 20% discount on 5 or more

EDUCATIONAL CORNER
Dragon Education Series

E2.00 each a n y  three to ' E5 .00  a n y  live  tor E8 .00
LET'S COUNT (simple counting) 3-7
SHAPE UP (simple shapes) 4-7
NUMBER CHASER (estimation skills) 4-11
FACEMAKER 4-11
CRANKY (number patterns & relationships) 7-11

Cheshire Cat series
E3.50 each Or two tor E6,00
MATHS I (4-6)
MATHS II (6-7)
'0' LEVEL MATHS (p1.1)
SUPERSPY (11+)
BASIC TUTOR -
BEGINNER'S LEVEL
BASIC TUTOR -
ADVANCED LEVEL

HOW TO ORDER
Write to us. or phone with an Access Order. [ looting the t illes publisher. and medium
where relevant, of the programs or items you want. Please include 50p for
postageipackaging on single orders. and 75p for two or more lilies ordered Postage
to rest of Europe is E1,50, and £3.00 to rest of world,
II possible please give your telephone number, as well as your name and full address
Cheques/postal orders made payable to John Penn Discount Software.
All the software and peripherals are subject to availability. Please allow up to 21 days
for delivery. although we try to despatch orders. vi Min 24 hours
Trade enquiries welcomed.

J. PENN
DISCOUNT SOFTWARE

Dean Farm Cottage, Kingsley, Bordon. Hants GU35 9N0
Tel: Bordon (04203) 5970 OP,9
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