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Editorial

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

Dragon Data is offering to exchange a 32 plus £140 for a 64. One reader thought his
opinion of this was "‘unprintable”. Less extreme reactions ranged from “outrageous" and
“ridiculous” to a more ‘“sanguine” response from readers who have owned their
Dragons for longer. One user is ‘‘perfectly happy with the idea of a part-exchange but
would prefer an allowance of around £100 against the 32 rather than £85". However, his
machine "is over a year old and has’'been used almost every working day since
purchase, often for more than 12 hours at a stretch”. The allowance preferred rose
roughly in proportion to the length of time users had owned Dragons — for example, a
reader with a seven-month-old machine would have settled for a £145 allowance, leaving
£80 to be paid.

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

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

This is the chance to air your views — send your tips, compliments and complaints to Letters
Page, Dragon User, 12-13 Little Newport Street, London WC2R 3LD,

Tandy
converter

THIS IS the second time | have
written to Dragon User and |
would still like to point out that
Basic programs for the Tandy or
Dragon can be converted easily
by SAVE “x", A. This is very
simple to do and it saves pains-
taking hours of conversion.
Grant Williamson,
Forres,
Scotland.

A SHORT routine enabling pro-
grams to be loaded into the
Dragon or Tandy Colour Compu-
ter regardless of which machine
was used to save them would
certainly be useful. However, we
think CSAVE “PROGRAM", A is
a betiter bet — and remember
this will only work with Basic
programs.

Increasing
arrays

| WONDER whether Andrew Black
of the December issue will be
pleased or disappointed to learn
that his Dragon will not only
accept three-dimensional arrays
but those of four, five, and more
dimensions.

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

Geoffrey Browne,
New Maiden,
Surrey.

Clearing the
screen

AFTER reading Alexander's letter

about clearing a screen, | wish to

submit this short Basic program

that sets up a small machine code

routine which when called will

clear the screen instantly with any

desired character:

10 FOR A=20001 TO 20013

20 READ BE

30 POKE A (VAL{“&H"+BE)

40 NEXT A

50 CLS:NEW

60 DATA 8E,04,00,86,80,A7,
80,8C,06,00,25,F9,39

Type RUN then press ENTER.

To call the subroutine from within

a program, type:

LINE NUMBER EXEC 20001

To change the character with

which the screen is cleared, type:

LINE NUMBER POKE 20005, (any

number between 0-255)

Example program;

10 FOR A=0 TO 255:POKE
20005, A:EXEC 20001:FOR
B=0 to 1000:NEXT B,A

Alan Devling,
Penrith,
Cumbria.

Machine
recoding

BRUCE Devlin’s January article
on machine code had a mistake
while explaining the exclusive OR
function. The correct result
should be as follows:
95 = 0101 111
53 = 0110 0101

0011 1010
= decimal 106 (&HEA)
Otherwise thank you for a most
informative article.
lan Judge,
St Osyth,
Clacton.

Hints
from hi-fi

PERHAPS the following may be of
interest to your readers as most
of us are not hi-fi buffs.

During a discussion with
friends who are not fortunate
enough to all own Dragons, the
subject of loading errors came
up. The problem seems to be
quite common and various
methods of cure were suggested.
However, one method | tried
worked.

Hi-fi equipment manufacturers
suggest cleaning and demagne-
tising the cassette heads at a
regular period. Naturally | never
have and had not noticed any
difficulty until | tried to use the
computer.

A quick run through with the
cleaner/demagnetiser and lo and
behold an old cassette player
almost on the scrap heap is trans-
formed, no 10 errors, just the
magical OK and a successful
load. Needless to say the unit
now lives in the box of leads and
will be used regularly.

| must point out that it is
essential to demagnetise as well
as clean the heads.

Denis Townson,
Crownhill,
Plymouth,

Wind in
the drives

WE FEEL compelled to make reply
to B Hall of Bristol's grouses on
our review of disks (in the Janu-
ary issue).

As we said in the review,
automatic creation of a back-up
file is useful, especially if you are
a sloppy programmer who does
not check the directory before
saving a file, but don't forget that
Dragondos has the much bigger
fault of happily allowing you to
initialise (erase) a whole disk
whether it contains data or not!

Although Dragondos duplicates
the directory (but why does it
need to?) it does not VERIFY the
actual file when it writes to the
disk (but only the directory track),
so that there is no check that the
data itself is OK (what is the use
of the index to a book with pages
missing?).

It is also of note that you can
SAVE a Basic program that does
not exist, FWRITE past the end of
a file you have CREATEd, and
happily FREAD garbage from a file
that you have not put anything
into.

Of course Mr Hall is entitled to
his opinion that the toolkit com-
mands are “‘surprisingly useful"
although we must admit that we
are spoilt by using the Premier

Software Top 10

1 (—)DragRun.................

2 (—)Cave Fighter ...

3 (—)Cuthbertin the Jungle .........................
4 (—)Ugh......ooceie.
5 (—)Scramble..................
6 (4) Ring of Darkness.....
7 (9) Frogger ..........ccccev.
8 (—)Space Fighter ..........
9 (—)Pinball ......................
10 (—)Dragon Hawk ...........

Cablesoft
. Cablesoft
Microdeal

Softek
Microdeal
Wintersoft
Microdeal
Microdeal
Microdeal
Microdeal

Chart compiled by Boots

Toolkit which adds 60 extra com-
mands rather than a mere hand-
ful. As Mr Toad said in Wind in
the Willows “‘Beep Beep''!

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

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

Of course it is always a case of
chacun a son gout but when he
writes about '‘user-friendliness”™
we wonder whether Mr Hall has
compared the two systems run-
ning in parallel, tried converting
existing cassette-based pro-
rams, memorised all the two-
character error codes, or found
all the bugs in Dragondos yet?

Keith and Steven Brain,
Groeswen,
Cardiff.

Notes on
the Diary

WE HAVE an important
announcement to purchasers of
Pettigrews Diary between October
and December. Due to an unde-
tectable duplicating bug, there
could be corruption on one line of
London Frolics (chapter 2).

If the program crashes with an
SN error in 338 please do the
following:

1 List the line, to gain informa-
tion
2 Type the following:

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

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

Now the good news: a follow-
up to Pettigrews Diary is planned
for release in June.

Steve Maltz,
Shards Software,
lford,

Essex.

Bad files

THE TP-10 printer doesn’t work
on the Dragon — despite Tan-
dy's head office telling us to the
contrary. And the Sums Up photo
is of an Allyn Software package.
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THE INTERNATIONAL VIDEO GAME OF THE YEAR COMPETITION

Create a brillant, new video game =~
becoming a millionaire. This fantastic ~**
International Register of Independent Computer Programmers Ltd) and the famous

HERALDS THE “NEW AGE" IN VIDEO/COMPUTER GAMES

$175,0001(

CREATE A NEW VIDEC
CAME AND YOU COULD

HAKE YOURSELF A
MILLIONAIRE

‘ kgrw_d_);ou could be on your way to ™=
" competition, organised by |.R.P. (The

Mark McCormack International Management Group, offers programmers and

inventors the opportunity of a life time. There are huge, immediate cash prizes and the

on-going revenue of 10% of the sales of all games to distributors throughout the
world, plus the chance to appear on an international TV show, Your skill and

imagination could bring you fame and fortune!

$100,000 FIRST PRIZE!

RUNNER-UP PRIZES!

@ FIVE $15,000

Dewvise a totally original new video game in one of these categories: SPORTS,

SIMULATORS, ARCADE, STRATEGY, ADVENTUREJFANTASY or a special section which
covers programmes that are not necessarily games but have outstanding Educational or
Entertainment merit. We'll also be announcing a number of ‘MERIT® awards which will be

entitled to carry the message ‘An

International Video Game of the Year MERIT

AWARD' on their retail packaging. It's a
great challenge. And the rewards, both
financially and in terms of prestige, are
tremendous. This is the most exciting

competition ever for creative computer and

video enthusiasts

YOU'REATVSTAR

l All six winning games
TOO, and their inventors
will be featured on an
internationally distributed,
spectacular TV special. That's
going to make your name!

WON

International
Videeo
Game
of the
Vear

I HOWTOENTER |

I Just send in your game, or games,

programmed on cassette for any

l popular home computer. Use the I

coupon, today, and we'll send
' you all the facts you need.

I
| CLOSINGDATEFORENTRIESIS |
315t MAY 1984

l To: IRP Limited, Pinewood l

Film Studios, Iver, Bucks,
England. '
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NEW FROM

MICRODEAL
r-- FILMASTR---1

Dragon 32
Data Management System

The Data Management System you can trust. CONTROLLED PRINTING FORMATS?? OF
FILMASTR combines the best features of the big  COURSE...tell FILMASTR which records to
systems to provide a combination of speed, use which fields to print and in what order.

power and ease of operation that can’t be bettered. You can control the print location to any
position on the page.

YOU are in complete control of this friendly
MAILING LABELS?? NO PROBLEM.

program with no programming knowledge

required. You design the data screen with up to All commands are given to FILMASTR with

20 fields by moving the cursor on screen with the  gingle keystokes. Press the HELP key (BREAK)

arrow keys and typing in the field names . . . and the available commands are displayed.

FILMASTR takes care of everything for you. Make your choice from the menu and let
Enter data by just filling in the blanks this,form FILMASTR do the work.

fill-in is easy and natural to use. You can even FILMASTR can store up to 64 characters in

copy data from previous records with one key each field and 24,000 characters in each file.

stroke. ADD RECORDS, DELETE RECORDS,
CHANGE RECORDS, ALL WITHOUT FUSS.

Tell FILMASTR to sort your file on any
field that you want or to retreive a particular
file and the job is done with super-human
machine language speed. FILMASTR will find
a single file or a group of files that meet your
request and will save those records as a
separate file if you want to.

Available from Dragon 32
Dealers Nationwide or .
direct from

MICRODEAL vimitcd,

41, Truro Road, St. Austell,
Cornwall. PL25 5]E.

24 h derline: 0726 3456 FAOM
our orderline " "

&
£19.95 includes pe)p , <M 'WAR?
Microdeal Products

‘ . ailable from larger
Send First Class stamp for our new ' v branchesrqg)f ‘3@
Dragon 32 catalogue. ’
I N N . ”
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High level operating
for all Dragon users

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

Flex is the system which the
card supports for 32 and 64
users — but it also supports
two other systems on the 64,
0S-9 from Dragon Data and
‘Mumps which is available
from Thoth Data.

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

Andtek’'s Jim Anderson
points out that adding the card
and whichever operating sys-
tem is preferred will turn your
Dragon from a home compu-
ter into a "professional low-
cost disk-based computer sys-
tem". A Tandy Colour TRS 80
32K or 64K can be similarly
transformed.

In addition to the operating
systems, the card supporis
four output devices: a stan-
dard 32 by 16 screen, an 80
by 24 column screen via serial
port 0, a local hi-res charac-
ter screen, and a modem via

Transform your Dragon with Andtek's component card

serial port 1.

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

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

One other hardware feature

should be of particular
interest to 32 users: the 8K of
RAM which allows Flex to be
run on the Dragon 32. When
used on the 64 it allows map 0
page switching.

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

Flex “is more general pur-
pose with a tremendous

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

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

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

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

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

For further details contact
Andtek Data Design, 41 Peb-
worth Road, Harrow, HA1
3UD — or call 01-422 4724,

An inside
view of
the insides

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

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

Duncan is the Dragon Data
manager while lan is a lecturer
on computer science at
Strathclyde University, where
Duncan too was a lecturer
before joining Dragon Data
last July.

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

their Dragon then play games
can afford ‘to be without it,”
explain the publishers.

Duncan adds that “the book
contains virtually everything |
know about the insides of the
Dragon” — and he was design
consultant on the software
side for the Dragons 32 and
64. At the moment he's work-
ing on the system software for
the 128",

Technical subjects covered
in the book include input/out-
put hardware and software,
graphics hardware, and Dra-
gon Data’s own disk operating
system.

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

Data sheets are also in-
cluded for this chip, along with
the SN74LS783 multiplexor,
the 6847 video display gener-
ator and the 6821 peripheral
interface adapter.

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

software from the company.
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YOU KNOW THAT other micro which is always being showered
with praise, the BBC B. Well Cambridge Microprocessor Systems
has thought of a way to make it even better — by adding on a 6809
processor, the chip at the heart of the Dragon. Cambridge’s single
board 6809 processor card costs about £250. Another £130
allows BBC owners to keep in step with Dragon users — it allows
them to run disk software under the Flex operating system. Phil
Taylor explained that the 6809 is a *‘really super processor which,
with its 16-bit internal structure, is much better than the BBC's
6502". Cut-down versions of the board can also be used as
controller cards for the Dragon. Cambridge Microprocessor
Systems is based at 11 St Margarets Road, Girton, Cambridge —
or telephone (0223) 276791.

0S-9 system
hits the streets

BY THE time you read this the
0S-9 operating system from
Dragon Data should have ar-
rived in the shops.

Dragon Data expects the
operating system, plus Basic
09 and three main business
packages, to go on sale to-
wards the beginning of Febru-
ary.

Other languages such as
Pascal and C are expected to
follow at the end of February
— along with the editor/
assembler/debugger.

The first three business
packages are Stylograph for
word processing at about £80;
Dynacalc, a spreadsheet
package at £60; and the Re-
cord Management System
database at £55.

Other business packages
are on the way, covering such
items as Cash and VAT.

0S-9 itself costs about £40
— plus a £20 reference manu-
al. The editor/assembler is
£50. This compares with ab-
out £130 for a similar com-
bination in Flex, the other
main high level operating sys-
tem for 6809-based machines.

Dragon Data points out that:
“0S-9 enables advanced ap-
plication software to be easily
run on a Dragon 64,

“The more advanced the
operating system is, the more
advanced will be the software
that is written to run under it.
0S-9 is very advanced.”

The UK agent for the Amer-
ican-written system is Viv-
away which describes 0OS-9
as a ''multi-user, multi-
tasking, real-time, Unix-like
operating system”.

This means that one person
can run several programs —
and more than one person can
be using the computer at the
same time.

Vivaway adds that OS-9 im-
proves on Unix by using mod-
ularity and doing away with
disk swapping.

“The operating system is
made up of several discrete
modules, which are automati-
cally recognised by the oper-
ating system when it is run.

“This means that it is a
relatively easy matter to adapt
or expand the operating sys-
tem by altering only selected
modules or writing new ones.”
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SOME
| HAVE IT

If you've reached the stage where the restraints of
your 6809 based computer are becoming a
bore, cast your eye over this advertisement.

After 4 years of research, in conjunction with
TS.C. Incorporated, Compusense are launching
“The Flex” in Britain.

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

FLEX is an elegant, friendly and efficient disk
based operating system. It is supplied with a 200
page manual and includes an editor and an
assembler.

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

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




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

It requires the 64K Dragon and at least one disk
drive or any 6809 based micro-processor or
system that supports disk drives. FLEX is also
available on the BBC Model B.

In short, this product enables you to use your
computer to its full potential. A whole range of
new facilities and controls will be at your disposal.
You may even think you're using a new machine
what with all the extra functions you'll obtain.

Ohyes, onelast thingwe'd liketo tell you. It knocks
the spots off the competition and it's cheaper!

Send £75(excl.VAT) for fast mail order service. Credit card holders
can also order via the telephone.

COMPUSENSE LIMITED

Box 169, 286D Green Lanes, Palmers Green,
London N13 5XA. Tel: 01-882 0681/6936 (24hr)
Telex: 8813271 GECOMS G

FLEX is the regstered trade mark of Techmcal Systems Incorporated.

Bumper bundle
from Premier

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

If you want to enhance your
Dragon, there's Toolkit; if
you're interested in assembler
language, there's Encoder 09;
if you own drives, there's disk
conversion packages; and if
it's graphics you're after,
there's a sprite board and
Doodle-Master.

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

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

The range of new com-
mands includes ERROR
HANDLING, VARIABLE
GOTO/GOSUB, TRACE and
SEARCH and REPLACE.

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

ing.

Electric
aids

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

Peter argues that ‘‘rather
than renting time on larger
mainframes, electrical com-
panies could save money by
buying a micro such as the
Dragon”.

The packages he is offering
cover power system fault
level, short circuit cable sizing
and cable scheduling — at
£35.00. £5.00 and £20.00 re-
spectively. He points out that
the prices are low for industrial
software. A trace heating
program is next in line and
others will follow.

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

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

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

The board costs £99.95 as
a kit, and about £27.00 extra
fully assembled.

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

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

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

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

The last of the new releases
is Encoder 09, an assembler/
disassembler/monitor with
symbolic assembler, standard
mnemonics and pseudo
opcodes. It uses Basic for its
editor so that line editing is
always available immediately.

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

Encoder costs slightly more,
£37.95, if you want it fitted to a
Delta cartridge you already
own. For details of this service
call Premier on 01-659 7131.
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IN GREEK mythology there is the story of
one Sisyphus, who was condemned to
push a stone up a steep hill. When he
reached the top, it would roll down the
slope until it rested once more at the
bottom. At this point, the luckless Sisyphus
had to begin his task all over again. This
story came to mind several times while
looking at the software this month. |
thought of it as | waited for the umpteenth
cassette to load, and again as | battled
with the next band of aliens that came my
way. In my more jaundiced moments | felt
glad that | hadn't paid out my hard-earned
savings to see the game in question.

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

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

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

Dragon Data Whirlybird Run
Kenfig Industrial £12.95
Estate

Margam

Port Talbot

W Glam

Romik Software ~ White Crystal

272 Argyll Ave Convoy Attack

Slough Cyclops

Berks Strategic Command
Romik Cube
£9.99 each

Virgin Games uxB

61 Portobello Rd  £6.95

London W11

Dungeon Software Treasure Tombe

Milton House £7.95

Under review

St John St Giant’'s Castle

Ashbourne £65.95

Derbyshire

J Morrison Micros Crusader

2 Glensdale St Maurice Minor

Leeds £6.95 each

Phoenix Software Death Mines

Spangles House of Sirus

116 Marsh Rd £9.95

Pinner

Middx

Temptation Searchword
Software Micropoly

17 Norfolk Rd

Software

27 Cinque Ports St
Rye

Sussex

Beyond Up Periscope
Competition House £6.95
Farndon Rd

Market Harborough
Leicestershire

Shards Software Empire

189 Eton Rd £6.95

liford Pettigrew’s Diary

Essex £7.95

Salamander Lost in Space
Software £9.95

17 Norfolk Rd

Brighton

E Sussex
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Maurice Minor — one day while out for a quiet drive in your car it strays on 1o a motor-cycling circuit in the mle

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

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

 Intelligent

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

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

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

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

Another adventure-type program from

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

Intrepid

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

* 255 MAXIMUM NO. OF ROWS
* 255 MAXIMUM NO. OF COLUMNS
VERY EASY TO USE

»

INDIVIDUAL CELL FORMULAE

COPY BLOCKS OF CELLS
COMPATIBLE WITH ALL PRINTERS
EASY 132 COLUMN PAGE WIDTH
GRAPH FORMAT FOR BAR CHARTS
COMPREHENSIVE MANUAL INCLUDED
INTERNATIONAL USER GROUP

SORT ROUTINE IN ASCENDING OR
DESCENDING ORDER

* * * % % ® &

* Single character commands

* Help display

* Enter text or formulae to 255 characters long

* Repeat text entries

* Available memory always displayed

* Rapid entry modes for text and data

* Selectable automatic cursor movement

* Insert, Delete, Move entire rows or columns

* Replicate one cell to fill a row or column with selectable
adjustment

* All machine language for blistering speed

* >24K data storage space available in 32K systems.

* Basic style formulae

* Arithmetic operators: =, -, x,/,,(,), =

* Relational operators: =, > <, <= >= <>

* Logical operators: AND, OR, NOT

* Conditional formulae: IF. .. THEN . . . ELSE

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

* Log. Functions: LOG, EXP, SQR

* Misc. functions: INT, FX, ABS, SGN

* Range functions: SUM, AVERAGE, COUNT, MIN, MAX, LOOKUP

* Nine digit precision

* User definable constant table

* User definable printer set-up commands

* Individual column width settings (1 to 255)

* Adjustable row height to insest blank lines without wasting
memory

* Hide columns or rows

* Alternate print font selectable cell by cell

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

* g-format, comma grouping, prefix or postfix signs

* Scientific notation, fixed point and integer formats

* Left or Right cell contents justification

* Full page formatting

* All formats stored with worksheet on disc/tape

* Save/load disc/tape files in compact memory form

* Scan disc directones

* Qutput ASCI file for word processor input compatability

* Memory resident code . . . no repeated disc calls

MICROCARE
1 OAKWOOD ROAD,
RODE HEATH,

STOKE-ON-TRENT
& (09363) 5695

NOW . .. The worksheet calculator program
you've been waiting for is waiting to work for
you. ELITE*CALC is a powerful, full featured
spreadsheet for the Dragon 32/64 and Tandy
Color Computer. Answer ‘what if...’
questions, prepare reports and cash flow
projections, maintain records and perform
other tasks which, until now, required
sophisticated business computers. ELITE*
CALC is a serious tool for those who want to
do more than play games on their micro.

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

FOR ONLY
Elite*Calc has had excellent reviews in the American press and an
enthusiastic reception at the recent International Rainbowfest.

“Elite*Calc is a great spreadsheet program”
Stuart Hawkinson, Rainbow

“Truly one of the best progirams | have seen”
John Steiner, Micro

“Very powerful program . . . essential to every serious user”
Mike Jarvis, M & J Software

ENQUIRIES INVITED FROM RETAILERS AND
DISTRIBUTORS (HOME AND OVERSEAS)

DRAGON 32/64

TANDY COLOR COMPUTER
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reviewer until | met Max. Max is a compu-
ter program, a sentient cyber being, wholly
self-contained and currently residing in an
EPROM pack connected by remote ribbon
cables to the Dragon in the attic computer
laboratory of my American house. How he
came into my acquaintance is a strange,
sometimes bizarre story.

The previous resident of the house was
a certain Professor Megabyte — hardware
engineer, tinkerer, and reqgistered with the
Genius Exchange as being on call for
consultation Mondays to Thursdays. On
those long weekends the professor toiled
on his lifelong quest to solve the riddle of
CSDS, Computer Software Dimensional
Sideslip. In lay terms, he believed that the
world of computer software existed parallel
to our own and that with the proper
interface he could enter that world. All
three of his assistants believed that this
was rubbish and were subsequently sack-
ed. After that, Professor Megabyte toiled
alone.

Max came into being as an ordinary
program. His name stands for Multisyn-
chronus Annexation Execution program.
That actually spells MAE but | never ask
personal questions (besides, have you
ever priced a female voice chip for a
speech processor?). His job was to act as
a lifeline between Realworld and the par-
ticular Program Module Dimension being
explored by the professor. Up until the first
PMD probe Max was just another pro-
gram, highly sophisticated, but a program
nonetheless. Then fate stepped in, tripping
on some loose cables lying about.

For years Professor Megabyte had been
striving for this, the moment when he
would actually fulfil his dream, to meet
Captain James T Kirk aboard the USS
Enterprise. All the planning, the tedium of
calculation, and endless hours of missing
his tea would pay off now. He pressed the
PMD manual override button, was instant-
ly de-rezzed and beamed aboard the

I USED TO be just an average software

serenely on routine patrol in a nearby
Tandy Colour Computer. Needless to say,
a certain Vulcan's eyebrows lifted con-
siderably and Captain James T Kirk was
very startled indeed.

Meanwhile, Max was maintaining the
link, waiting for the code to bring back the
professor. He recalls little of those pre-
sentience years, but what happened next,
he remembers vividly.

| was monitoring all the equipment in
the lab,” Max explained to me once, “the
PMD stabiliser was within tolerance, the
secondary balance circuits were on stand-
by, the teapot was just beginning to whis-
tle, when | heard, through my audio input
device, a terrible crashing sound.” This
was later identified as a local thunder-
storm.

‘Seconds to act

“Suddenly, the power fluctuated wildly. |
executed the emergency subroutine, to
bring back the professor to Realworld. |
knew that if he were caught in a RAM
based dimension when the power failed he
would disperse with the clearing of that
memory and be lost forever.”

Max's effort to reintegrate Professor
Megabyte failed due to the loss of a
miniature relay in the PMD stabiliser.
Realising he had only seconds to act
before the power went to zero, Max
opened a phone line, activated the modem
and transferred to a nearby public data-
base, the Enterprise, the professor and
some very surprised Romulans who'd
been sneaking up on the federation
starship from behind.

The power surged but failed, burning out
several chips in Max's EPROM pack. The
sudden elevation in voltage rearranged

some primal binary codes in Max's pro-

gramming resulting in a severed link for
the professor and self-awareness for Max.

Several months passed as Max search-
ed in vain for the lost professor. Finally he

=Y ..

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

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

By now, you may be wondering what all
this has to do with Dragon User and
Dragon users in the United Kingdom,
Europe, Australia and New Guinea. Well, it
is a known and accepted fact that Amer-
ican game software, whether purchased
from local vendors in the UK or directly
from the States, is a desirable commodity.
This is not meant to low rate home-grown
software which represents many mega-
hours of effort on the part of UK Dragon
users. Rather it means that Max and |
intend to spotlight things that otherwise
would get little or no attention in the
Euro-community.

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

So, for at least the next few months —
while you, the Dragon users of the world,
decide whether you like this column —
Max and | will be bringing you news and
reviews from America. Incidentally, Max
says to remind you that if you run across
Professor Megabyte in any of your Star
Trek programs, would you please ask him
to phone home? B
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PREMIER'S ASTONISHING NEW TOOLKIT FOR THE DRAGON 32 PERFORMS THE FOLLOWING AMAZING FUNCTIONS: —

TOOLKIT
FOR
DRAGON 32

FULL screen editor allowing copying, concaten-
ating of lines el Fully linked 10 the DRAGON'S
line editar.

Eight PROGRAMMABLE KEYS ~ all easily
accessed or checked

25 full colour low-resolution graphics screens
available with commands for instantly writing to
any of them or swopping/moving. MAKES
COLOUR ANIMATION AT MACHINE CODE SPEED
a simple 'ask

Full range of ERROR HANDLING commands with
several RESUME options

® OVER SIXTY NEW WORDS fully linked to your

become buillin 0s soon as you plug in the
TOOLKIT cartridge
VARIABLE GOTOIGOSUB commands. allowing
routines 1o be called by name. Eg GOSUB TITLE
or GOTO FINISH.
Superb TRACE command which uses fop right of
screen only, thus leaving graphics/tex! infact
® SEARCH ond REPLACE commands for easier
program modification
® Comes complete with COMPREHENSIVE 40 +
poge MANUAL

. Availgble in CARTRIDGE or DELTA enhancement

format .£29 95inc.

DRAGON BASIC - your new commands

® DRAGON Fig FORTH ON DISK FOR DELTA e Executes up to 10 times faster than BASIC e Language extendable by
user defined words @ Words can even be defined using the FORTH assembler for maximum speed o BASIC and
DELTA commands still available from FORTH e Source code stored and can be compiled from disk @ FORTH can

be saved to disk, including any new definitions

SCRIBE FOR THE DRAGON 32

FULL UPPER and LOWER CASE direc! from the keyboard
An enlarged 42 x 24 screen display which gives
a superb READABLE text.

Full text display on hi-res screen

Aulomatic underline and reverse image

Up to 255 user-defined graphics.

Precision character position command giving
supersubscripts.

Black on white text display option

A new Print @ command extending to 1008 thus
almaos! doubling screen area

Cartridge/Disk £17 95 Tape £14 95
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ENCODER 09 FOR THE DRAGON 32

ENCODER 09 - is a lull symbolic assembler using
standard mnemonics and pseudo op-codes. Source
code can be incorporated into BASIC programs.
The monitor section contains commands 1o allow
memory display, modification and execution.
Memory block move, breakpoint handling, full
disassembly and a full editor are only a few of ifs
many legtures. The mos! powerful assembleri/-
disassemblerieditor available for the DRAGON 32.
Avallable as either an integral DELTA flitment orf in
carfridge

Carfridge £29.95 Disk - see above

PREMIER MICROSYSTEMS

208 Croydon Road, Anerley, London SE20 7¥X
Telephone 014659 7131 o 778 1706

Dealer and export orders welcomed

ONLY £29 95 Including MANUAL + Fig FORTH glossary + Model. Inc. VAT

HIPRINT FOR THE DRAGON 32
HIPRINT — screen dumper

~ will dump the entire contents of your DRAGON 32
high-res screen to a high resolution printer. Can be
used for design, display elc . Avaliable ot

for EPSON, MICROLINE and SHINWA printers.

Other modules to follow shortly.

Tape £7.95. DELTA disk £9.95

POSTAGE and PACKING
Tapes 1-295p, 3+ £125
Cartridges £2.50

Drives or Disk packages £4.50
ALL PRICES INCLUDE VAT.
Send SAE for full catalogue
ALLOW 28 DAYS FOR DELIVERY.
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450

460.
4/0

REM PLOTTING
PRINT#-2:PRINTH#-2,

PRINT#-2,CHRs(18);"L@"
PRINT#-2, "M250,-188" :PRINT#-2,"I"

"PLOTTING ABILITY

6oe
610
620
630
640

NEXTI Figure 1
PRINT#-2, "M";A(8,11;", " ;A(0,2)
C=2

FOR I=0 TO 4

K=0

480 FOR I=0 TO 3S@ STEP1O@ 650 C=C+1:IFC>3 THEN C=0
490 S=1-180%3.14159 660 PRINT#-2,"C";C
508 X=SIN(S)%200.5:Y=C0S(S)%200.5 670 FOR J=@TOl@
518 X=INTC(X):Y=INTCY) 6808 K=K+I+1
528 PRINTH#-2,"D";X;", " ;Y :PRINT#-2, "H" 69@ IFK>10@ THEN K=K-11:GOTO 690
530 NEXTI 700 PRINT#-2,"D";A(K,1);",";A(K,2)
54@ PRINT#-2,"M3@,-458" 710 NEXTJ
550 PRINT®#-2,"1" 720 NEXTI
S60 S=2%3.141592625/11 738 PRINT #-2,"D";A(K,1);",";A(K,2)
57@ FORI=8 TO 1@ 740 PRINT#-2,"M@,-20@" :PRINT#-2, "Ca@"
588 ACI, 1)=INT(SINCI%XS)%200.5) 75@ PRINT#-2,CHR$(12)
593 ACI,2)=INT(COS(I*S)%200.5) /6@ END
PLOTTING e
ABILITY®

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

The mushroom-coloured plastic case
measuring about 38¢cm by 30cm by 9¢cm is
very solidly made with none of the flexibil-
ity evident on some, low-cost printers. |
had no incentive to interfere with the
internal mechanism of the printer but am
sure that if its external finish and fit is any
indication the quality of construction is
high. Supplied with both serial (RS232 not

RS232C) and Centronics ports, the CGP-
220 is compatible with all the Tandy range
of computers as well as the Dragon 32 and
quite a wide range of others. As ever, my
advice would be to insist on seeing the
printer connected and working with your
own computer or one identical to it before
shelling out hard-earned brass.

The CGP-220 uses the subtractive sys-
tem of colour reproduction, similar to your
colour negative (print) films, where the
colours yellow, magenta and cyan are
mixed in different proportions to produce
all other colours. It is able to print both
characters and graphics in seven colours
— black, red, green, yellow, blue, magenta
and violet. It offers standard or elongated
characters, bit addressable graphics on a
resolution of 640 dots per line printing on
plain cut sheet or roll paper. No provision
is made, as far as | could see, for the
pre-setting of either “top of form™ or form
length — important to some word proces-
SOr programs.

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

“hi-tech” approach to colour printing | was
surprised to find that the manual had little
to say about how the system works. It
seems, in fact, that the ink is transferred in
tiny quantities from the print head to the
paper by means of a super fast high-
density spark. Each dot of the matrix is
formed by a separate operation and ap-
plied one dot line (640 dots) at a time.
Seven passes of the head are therefore
needed to build up a complete text line.

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

Print speed is rather slow even in text
mode at 37 characters per second (nomin-
al). Even using the character dump built
into the printer as a test mode | was unable
to better 30 CPS (10 line x 80 col
character dump in about 27 seconds). In
faimess most of the printer manufacturers
seem to base quoted speeds on con- P

March 1984 Dragon User 23



http:2J=JNTCCOSCl*Sl*200.5J
http:NCl*Sl*200.5J

COMPUTER

NOUNCE THE LAUNCH OF AN EXCITING
NEW RANGE OF DRAGON SOFTWARE.

BALLOONING

The first of a series of adventures enjoyed by the indomitable Sir Basil
Spice, the eccentric yet heroic star of these games. Can you help Sir
Basil to rid Brighton of the birds who are pecking away the towns only
defences against the enemy? Armed with only a blunderbuss, and
three hot air balloons, you must guide our hero into the sky. All action
machine code game, fiendishly designed to get more difficult as you
get better at it. £7.95.

The next game in the series has Sir Basil trying to defuse the bombs
before he is attacked by his on)y known fear, SPIDERS!! Yes, the truth
is finally out and, the cunning natives place spiders near the bombs
they plant. The first lot are pretty thick — and blind! But don’t be
fooled, they get very clever indeed. Also all machine code with some
of the fastest graphics you have seen yet on the Dragon. £7.95.

MXT 1/O CONTROLLER

Specially developed for the Dragon Users (Club)

To control your Central Heating, Alarm Systems, Train Set, Robot or
anything which requires accurate timed control of external devices.
*Simple-to- use Plug-in Cartridge with support. *Up to 4 devices can
be controlled at once. *On-screen real-time Clock in Hrs. Mins, Secs,
*Easy to program in BASIC, with 7 New BASIC commands: CLOCK,
CLOCK SET, CLOCK CHK SWITCHIN, SWITCHON, SWITCHOFF &
MONITOR. *Useful M/C. Monitor for your M/Cs programs.
*Comprehensive User Manual with examples,

MXT2 - With 2 Relays & 2 TTL/CMOS lines £39.95.

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

FROM JCB MICROSYSTEMS
SPEECH SYNTHESIS MODULE

Has already sold in large numbers throughout the U.K. and Europe,
this cartridge module has unlimited vocabulary. Approximately 250
words are predefined. Can easily be incorporated into existing BASIC
programs. Up to 40 words can be spoken from one command.
Manual supplied. £37.95.

SOUND EXTENSION MODULE

This cartridge module allows your Dragon to create Music and Sound
using five octaves. Has new built-in sound effects for games, etc. Easy
to use via BASIC. Two I/ O ports. Manual with examples. £34.95.

BASIC ENHANCER/MERGER

This brand new utility, written by John Botibol, can save up to 30% of
memory in a normally presented BASIC program. It strips out REMs
and unnecessary Spaces, re-organises GOSUBs and GOTOs and”
creates multi- statement lines, which can be longer that 255
characters, and willimprove RUN Time. Concealed characterfacility.
Only £7.95.

DEALERS & OVERSEAS
ENQUIRIES WELCOME

THEDRAGON USERS CLUB

(Previously run by Games & Computers)

As from 14th March 1983, the Club will be run by Computerhouse
(UK) Ltd. Dueto the rapid growth and success of the Club (Now over
2,000 members worldwide) , it is necessary, in the best interests of all
its members, for a larger organisation to handle its administration, All
members will receive full details from us shortly. Meanwhile, if you
have any queries, please write direct to us at the address below.

lOrderform |

NAME: I
ADDRESS:
TEL. No. I
PLEASE SUPPLY:
Qry. TITLE TOTAL
BASIL GOES BALLOONING £ 7.95 I
BOMBS AWAY BASIL £ 7.95

MXT I/O CONTROLLER (2 RELAY) £39.95
MXT 1/O CONTROLLER (4 RELAY) £45.95

SPEECH SYNTHESIS MODULE £37.95
£34.95
BASIC ENHANCER/MERGER £ 7.95

TOTAL ENCLOSED £

NO CHARGE FOR POST & PACKING.

PLEASE SEND ME FURTHER DETAILS ABOUT JOINING THE
CLuB [

CLUB MEMBERS MAY DEDUCT 10% BUT MUST ADD 50p
PER ITEM P. & P.

ACCESS/BARCLAYCARD/AMERICAN EXPRESS WELCOME
Please state which type and give:

Expiry Date:

I SOUND EXTENSION MODULE

COMPUTERHOUSE (UK) LTD.
9 Norwich Road, Bournemouth, Dorset, BH2 5QZ

I Telephone: 0202 25418.
T D S N N S

I
-
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Figure 3

T L o et

Figure 4

<4 tinuous repetition of the same charac-
ter. By way of compensation for its slow
speed the CGP-220 is extremely quiet.
Loading of either the roll paper or single
cut sheeis is straightforward. Care is
needed, however, to ensure that the roll
paper is correctly aligned to prevent hang-
ups.
As with most modern printers the CGP-
220 is sent instructions in the form of
control codes. Fig 3 is a sample program
listing showing the way in which the
various codes are used and Fig 4 is a
sample of the results. Physical controls are
in the form of a bank of three touch
sensitive switches to handle ON/OFF line,
FEED and RESTART (after replacing ex-
hausted paper or jam) and three LEDs on
the front of the machine for READY,
ALERT and POWER. A lever is provided
on the right-hand end of the carriage which
locks and unlocks the carriage and caps
the ink nozzles and permits “pumping” of
the ink supply to increase the print density.
On the back of the machine is a switch
which allows a choice of 600 or 1200 baud
when used with the serial I/F (also located

on the back together with the parallel I/F
and the power supply socket).

A simple test routine, pressing the FEED
button after unlocking the carriage, prints
out a single, four-coloured, horizontal bar
and allows a check to be made on the print
density and ink supply. The normal routine
of turning the power ON with the FEED
switch held down outputs a multi-coloured
“barber's pole” character dump. Print den-
sity is, at best, poor. In the TEXT mode the
individual dots of the matrix stand out very
clearly and even in the bit image mode |
was not impressed by either the resolution
of the print or the density of colour. Certain
types of paper, those with any sort of
glazed finish or those which are very
absorbent, seem to be incompatible with
the type of ink used as smudged print or
runs were detected on occasions.

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

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

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

Simon Rundell extends a

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

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

LDX #85E0
LDY #8600

1 PO=14:G=5:F=500:5T=2
2 CLSIFRINTE®12O, " tFru ek
(C) RUNDELLSOFT 1783"
FORN=1TO1000:NEXT
GOSUBZE
POKE1024+288+P0, 1431 16:POKE1024+320+4P0, 143+112
FOR N=1TOSOOGTERPG:NEXT
FOR P?=1TOST:POKEL1O024+RND(31),120:NEXT
IF RND(10)=1 THEN FOKE1024+RND(31),143167
EXECI2051 .
IF D>2% AND D<S0 THEN D9=D®+1
IF D7¢1¢& THEN FRINTRO, *DAMAGE WARN. *§ :D9=0
IF -D>S0 AND D<100 THEN DE=D8+1 ;
IF DE8=5 THEN FRINT@O, "danger jdamage”) :D8=0
IF D>100 THEN CLS2:GOSUB4S
1S X=JOYSTIK(0):IF X¢10 THEN POKE1024+288+F0, 143+112:POKE10249+320+P0, 1431112;P0O~P

= b = g DN S W

D= O

16 IF X>»50 THEN POKE 10249+288+P0, 1431112:POKE1024+320+P0, 143+112:P0=P0O¢+1

17 IF FEEK(&5280!)7124 OR FEEK(45280)=254 THEN GOSUB31

18 DPIST=DIST*+10Q

1? IF 1%="1" THEN G=\

20 IF Is="2" THEN G=2

IF I%="3" THEN G=3

IF I®="49" THEN G=4

IF I®="5" THEN G=3

IF DIST>1000 THEN PRINT@®128, "YOU HAVE COMPLETED STAGE"IST-1:PLAY"T10i1CEGECCCE
DEGEC":ST=CT+1:DIST=0:F~F+RND(200) 450

25 F=F-2:IF F>25 AND F(S50 THEN P=P+1:IF P=5 THEN PRINT@O, "FUEL WARNING"j:POKKE102
A4RND(31),1493+4&4: :F=0

26 IF F<25 AND F>0 THENRP1=P1+1:IF P15 THEN PRINT®O, "FUEL DANGCER") :POIKE1024+RND(
31),1493+454:F1=0

27 IF F(O THEMN PRINT®O, "fuel out":PLAY"TOCECECCCEDEGEC":00TO 43

70 IF PEEK(1024412084P0)=120 THEN PLAY"T1Z2CEGECCCEDEGEC*:PRINTR0, “obstruction”j:D

IJEI R M)

B oLd W) o=
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to fry
rides

truck riding invitation
@LOOP LDD,- — X

@LOOP2 LDD,— —X

All blocks are POKEd direct on to the text
screen (1024 decimal or 400 hex). The
warning information is PRINTed at position
0 and the scroller takes it neatly off the
page.
screen develops extra characters on
screen. This is due to the scroller and is
different every time the program is loaded,
one cannot control this factor. B

STD,— =Y

CMPX #$400
BGT @LOOP
LDX #$7D00

STD,--Y
CMPY #8400
BGT @LOOP2
RTS

On running the program the text

27

30
21
32
33
34
38
38
b
38
27

40
11
2
43

44
as
46
q7
48
49
50
s1
52
53
54
55
56
5>

=D+RND(5)

+RND(Z0)

c,

GE"

IF PEEK(1024+208+P0)=143+84 THEN PLAY"T12CEGECCCEDEGEC":PRINT@O, "fuel!!"j:F=F

GOTO S

CLS:PRINTEO, " report”

FRINT"distance"IDIST

PRINT"diastance left"jJ1000-DIST

FRINT"damage")D

PRINT" fuel ™) F

FOR N=1TOSO00:NEXT:CLS8:RETURN

RE M KKK I X

REMX XXX 3 0K K25 0% %% % EHMACHINE CODEX¥¥%¥%N¥
DATA BE,0S,EO,10,8E,04,00,EC,83,ED,A3,8C,04,00,2E,F”?,8E,”D,00,EC,B83,ED,AJ,10,
04,00,2E,F&, 39, "END"

R=R+|{ :READ A®: IF AS="END" THEN RETURN
FOKEF13Z050,VAL(*"&H" +AS)

GOTO 40

PRINT®O,"THIS GAME IS OVER ' FUEL="JIF):PRINT"DAMAGE="JD:FRINT"STA
18T

FOR N=1T0O1000:NEXT:RUN

FOR N&r1TOZZ2

RN=RND (5)

IF RN=0 THEN PRINT®O, *CRASH"}

IF RN=1 THEN FRINT@O, "BANG"})

IF RN=2 THEN PRINT@O, "WALLOP"}

IF RN=3 THEN PRINT@0,"@'@ @xk#'!'!@'@a'"y

IF RN=4 THEN PRINTRO, “BLAM!"})

IF RN=5 THEN PRINTQRO, "@'@'#ift!'@'@'@''#t'''"}

EXEC32051

FOR N=1TO100:NEXT:NEXTNG

PRINT®128, "YOU IHAVE CRASHED!''"j

FORN=1TOS000: NEXTN

RUN
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Ly=F (L)

640 F(F)=B(F):FID)=B(I):F(L)=B(L):B(F)=FL:B(1)=P2:B(L)=P3

450 P1=C(D) :P2=C(E)

660 C(D)=C(FI:C(E)=C(I):C(F)=C(L):C(I)=C(KI:C(L)=C(J):sC(K)=C(B):C(J)=P1:1C(G)=P2
&70 RETURN

680 FOR N=1 TO 3

&30 GOSUB &30

700 NEXT

710 RETURN

20 P1=A(D) 1 P2=A(E) :FI=A(F) : A(D)=E(L) :A(EI=E (I} : ALF)=E(F) :E(L)=F (L)

730 EC(I)=F(K):E(F)I=F (J):F(L)=C(D) :F (K}=C(B):F(J)=C(J):C(D)=P1:C(G) =P2:C(J) =P
740 P1=B(L):P2=B{):B(L)=B(J)1:B(K)=B(G):B(J)=B(D):B(G)=B(E):B(D)=B(F)sB(E)=B(I)3
BIF)=F1:B(L)=P2

750 RETURN

740 FOR N=1 TD 3

770 GOSUB 720

780 NEXT

790 RETURN

BOO P1=A(G) :P2=A(H)tP3I=A(1) 1AG)=E(K) tA(H)=E(H) 1 A(I) =E(E}:E(K)=F (1) 1E(H)=F (H)1E(
E)=F(G) :F(I1=C(E):sF (M) =C(H):F(G)=C(K):C(E)=P1:C(H) =P2:C(K)=PZ

B10 RETURN

820 FOR N=1 TO 3

830 GOSUB BOO

840 NEXT

850 RETURN

B&O P1l=A(J) :P2=A(K) 1P3=A(LYtAL =E(J) tAKI=E(B):AIL) =E (D} :E(J)=F (F):E(G)=F(E}:E(
D) =F (D)

B70 F(F)=C(F):F(E}»C(I):F(D)=CIL):C(F)=P1:C(I)=P2:C(L)=P3

880 P1=D(E):P2=D(F):D{F)=D(D):D(E})=D(G):D(D}=D(J):D(G)=D(K):D{(I)=D(L):D(K)=D(I)z
D(L)=P2:D(I)=F1

B90 IF V<1 THEN V=1

900 RETURN

F10 FOR N=1 TO 3

920 GOSUB B&D

FI0 NEXT

940 RETURN .

%0 P1=C(D):F2=C(E):P3=C(F):C(D}=B(J):C(E)=B(K):C(F)=B(L):B())=E(D): B{K)=E(E) :B(
LI=E(F):E(D)=D(F):E(E)=D(E) tE(F)=D(D}I:D(F)=PL: D(E}=P2: D(D}=F3

P40 P1=A(J):P2=A(K) s ALI) =A(L) tAKI=AL1) tAL)=A(F ) :ACL)=A(E) :A(F)=A(D) : A(E) =AI(G) :
AlDY=P1:A(G)=P2

$70 RETURN

¥80 FOR N=1 TO 3

90 GOSUB 950

1000 NEXT

1010 RETURN

1020 F1=C(G) :P2=C(H);P3=C(I1):C(G)=B(G) :C(H}=B(H):C(I)=B(I):B(G)=E(G)1B(H})=E(H}:B
(IV=E(I)tE(GI=D(1):E(H) =D(H) :E(I)=DiG):D(I}=PL: D(H)=FP2: D(G) =P

1030 RETURN

1040 FOR N=1 TO 3

1050 GOSUBR 1020

10410 NEXT

1070 RETURN

1080 FP1=C(J):P2=C (K :P3=C(L}:C(J)=B(D):CI=B(E}:CIL)=B(F):B(D)=E (D) :B(E)=E(K):B
(FI=E(L) tE(DN=D(L) tECI=DI(K) :E(L)=D(J:D(LI=FP1:D(KI=F2: D(J}=P3

1090 PL1=F (D) sP2=F (E)sF (D) =F (F):F(E)=F (1) tF (F)=F (L)tF(L)=F (L) tF(LY=F(J) s F LR) =F (B)
tF{J)=FPL:F (GY=F2

1100 RETURN

1110 FOR N=1 TO =

1120 GOSUE 1080

1130 NEXT

1140 RETURN

1150 RESTORE

1160 DATA 62,94,78,102,94,110,62,76,78,84,94,92,62,58,78,66,94,74

1170 FOR C=1 TO 9

1180 O=B(C)

1190 READ X,V

1200 GOSUB 1350

1210 NEXT C

1220 FOR C=1 TO 9 '

1230 DATA 110,82,126,78,142,66,110,100,126,92,142,84,110,118,126,110,142,102
1240 @=CiC)

1250 READ X,Y

1260 GOSUB 1530

1270 NEXT C

1280 DATA 64,54 ,80,62,96,70,80,46,96,54,117,462,96,38,112,46,129,54

1290 FOR C=1 TO 9

1300 Q=41(C)

1210 READ X,¥

1320 GOSUE 1680

1730 NEXT C

1240 RETURN

1350 S8 RS0sssssiusisiasunsnnnne

1260 IF O=PPOINT ((X+2),(Y+4)) THEN RETURN

1370 PAINT ((X+4) ,(Y+&)) 1,1

1380 LIMNE (X,¥)-((X#12},0¥Y+&)) ,PSET

1390 LINE - ((X+12),(¥+18)) ,FSET

14800 LINE -(X,(Y+12)) ,PSET

1410 LINE =(X,(Y+2)) ,FSEY

1420 IF D=0 OR D=1 OR O=2 OR Q=2 OR 0=4 THEN 1500

1430 PAINT ((X+2),(¥+4)) ,1,1

1440 LINE ((X#4),(Y+&))={(X+8),(¥Y+4)) ,FSET

1450 LINE —((X+8),(¥+14)) ,FSET

1460 LINE —-((X+4),(Y+12)) ,PSET

1470 LINE =((X+4),(¥+4)) FSET

1480 IF Q=S5 THEN Z=& ELSE I=7

1490 PAINT ((X+&6),¢Y+8)),2,8

1500 GOSUE 18%0

1510 RETURN

1S20 Ea 2 2 2 s e e A P R P TR Y

1530 IF OQ=PPOINT{{(X+2),(Y+2)) THEN RETURN

1540 PAINT ((X+&),¥),1,1:¥=Y-2:LINE(X,Y)=(X+12,Y-6) ,FPSET

1550 LINE -(X+12,Y+6) ,PSET

15960 LINE —(X,Y+12) ,PSET

1570 LINE -(X,Y),PSET

1580 IF @=0 OR @=1 OR O=2 OR O=3 OR Q=4 THEN 1650

1590 LINE ((X+4) ,(¥Y+2)) = ((X+8) ,(¥=2)) ,FSET

P =B(3)
P1 = B(6)
P2 = B(9)

instead of the last three of the first moves:

F(9) =P
F(6) = P1
F(3) = P2

after these

P =C(1)
P1=C(2)

at the end of the second set of moves

C(7) =P
C(4) = P1

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

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

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

Disadvantages

Both ways have their disadvantages. If
the second is used, the user must “mud-
dle” the cube up himself before starting. If
the first choice is taken, the program would
have to be somewhat overcomplicated
because a truly random starting point may
result in a cube that is impossible to
complete.

For this reason | have decided to code
each side with its own code number
(colour) unique to itself.

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

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

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

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

Drawing the cube takes longer than the
actual swapping of the contents of the
arrays. Because of this | have decided that
instead of the updated version being b
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WINDRUSH MICRO SYSTEMS

MACE ., oo 1

EDITOR
ASSEMBLER
MONITOR

£29.95
DRAGON 32 CARTRIDGE

fn BD nage reference marual describes MACE, the architecture of the M{&809
grocesser  and  ts powerful adoressing modes. The MCABDY's 78 basic Assenbly
Laniuage nnencnics are alsc described in siderable detatl.

e EDITOR can .... Ensert linefs), Zrlete Linel(s), overlay a line, replace a
fine, acpend text to 3 Line, nove up/dawn one Line at 3 time, find & string,
harge string 1 to string 2, load a file from tape, save a file to tape,
crint {1ist) Llines, call the ASSEMBLER or the MONITOR and return to BASIC.

The ASSEMBLER can ..., Assenble without & Listing to check for errors,
resamble to soreen, dsenble to printer, assemble to tage, assemble to
remory, atsenble te memory with am offset, assenble with & sorted cross
reference table and many combinations of these. The Assembler alsoe provides
TEXTUAL error =szaces o help locate programming nistakes guickly. When an
error 15 encowntered you can INSTANTLY return to the EDITOR and fix it?! MACE
supnorts local Llabels a glabal Labels up to 8 characters in length.

The MONITOR con .... View nemory, exening change memory, insert a

ctharacter into o range of mesgry, shift the contents of memory from one

t¢ another, find 3 byte or strin f oytes im memory, seticlear a

gkonint, Jitplay the stacked registers, junp to & user program ang

rontirue executian of a uier groqranm after encountering a Sreakpoint. A
tirgle hexadecinal calculator §s also pravided.

MATE's EDITCR/ASSEMALER/WONITOR, DRAGON's BASIC, a BASIC program, anm Assembly
nguage (@ proneax, and machime code produced by NACE may all reside in
|ENDry Too er' You have TNSTANT access ta any of them.
RENVIEWS
PERSONAL COMPUTER NEWS ...... 'l would recommend MACE to anyone wha wants to
use the DRAGON to Learn 4809 assembly Language

or to write serious assenbly language programs'

PERSONAL COMPUTING TODAY .... 'This package has a wvery professional feel
about ft ..."

BUG ZAPPER

MULTI - PROGRAMMER
£79.95

QFESSIONAL GUALITY EPROM PROGRAMMER FOR THE DRAGON-32

Buiit=in ROM provides full range of meny driven EPROM gragramming facilities
including: FILL, MOVE, EXAMINE/CMANGE, HEX-ASCIL DUMP, CRC CHECKSUM, COPY
EPROM, VERIFY FPROM, PROIOAM ESROM, START/STOP CASSETYE WOTOR, SAVE DATA T4
CASSETTE snd LOAD DATA FRDM CASSETTE,

EPSCMS re relucgar  Istel 2758, Texas 25CE, Intel 2714, Texas 2516,
Intel 2 wd 273 Texas 2532, Motarcta NMCNSETEL/G, Intel 2764, Tenas
2564, Inrel 27728, and Intel 27256e. TRI=VOLT EPRONS are NOT supported!

v t Proora=e‘ng Alooriths' (tm) 45 available for these
sarithe snables these d g5 to he prograsmed in one  Sixth
iemal time wfth a dramath rorayerent in pragramming margin,
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DRAGON 32 CARTRIDGE

D=206 is 3 eo te software enulation aof the MC6BDY. Thig enables D-BUG to
maintain corplete conmtrol of the real MCABDY when illegal instructions or
wntored, Praperly used D=8U6 will make working with
assenbly lar3iage s =esy as BASIC but a Lot mare rewarding!

roaram srrors are

P-BUG is POMERFUL 1t is & progran analysis tool that
stes trecer, & Cisasserhler,
cun ABM eo it doec

combines a single
2nd a system manitor all in one. It even has its
at reed 1o steal one single byte of the DRAGOMs 32K!

P-AUf iz FRIENODLY It®s 36 commands are instantly awvailable through & menu
re simplify use and =lirinate systen crashes caused by errors.

is  THOROUGH Juring program trace it follgws the esecution of

corte ar instrugtion at a time under your full control, As each

instrittion i5 €xoputed the contents of the 68D% registers are displayed
glony with a dissssdembly af the dnstruction about to be executed.

b=BUG §% COMPLETE Everything vou need to analyze and de-bug a machine
rode grograr  resident anywhere in the DRAGONs 32¢ menory is provided in one
ROM/RAN cartridoe. D-BUG dors not ute the SWI imstruction far idts operation
s¢ it is pable nf warking th progran code in ROM. This UNIGUE feature
orables you to teace through the BASIC ROM code and see what makes it tick!
D=CUG ic  INPOSSIBLE 1o describe fully in this linited space so we will just
¥ou & summary of rhe svailable coamands: Single step trace; auto-trace;
rurrent cobroutine; disassesble; set breakpoint; set subroutine nest
lewe! courter; alter target *CC*, 'AY, *BY, °*DP®, X', *¥Y', W', 'SP' or 'PC'
display tarqer registers; nemory examinef/change; byte finder; fill
nemory; view memory in HEX amd RSCEI; calculate relative branch offset; shife
blocks TenOTY [l'Fy mey Cwarl wp to subroutine; write title/notes to
ge: echo o Wit ta printer; execute
orocessor speed; trace/disassenble; dump registers
rejisters after each instruction when in  aute
totwaen ttructiones when in auto~trace,

6809 FLEX..
SOFTWARE / HARDWARE

Trott  EDITOR/COMPILER/TRACER 114.00
TORSASSEMBLER w/XMACE t&[lb!! Uutl :AssrnaLsn.. $7.00

rnu'@?m' CRO5S ASSEMBLER......ccunes wacssss 57.00

4ED9 EN MONITOR Cwith < ing 30,00

UNIX V11 COMPATIELE .., W/FLOATS & DDUBLES 191.00

SE0Y? TRACER (DISASSEMBLER, .. cvuaaus $7.00

INTROL INTROL *C* COMPILER, 547.00
CPEGA CMEGASOFT PASCAL COHPILFR. 375.00
OPEGA ua-Ll OMEGASDFT RELO 104.00
LUCEDATA Pé LUCTDATA PASCAL..us 5 145,00
SCREDITOR 111 ERITOF /WORD PROCE 145,00
DYMATALC ELECTRUNIC SPREAD 175.00
EYMAMITES DISASSEMBLER, ... 175.00
aNs DATA BASE MANAGER 206.00
YSC TEXT EDITOR (SPOS-(2) 61.00

L'HF#TI[“ TS5C S309 ASSEMBLER (sP09-0%) 61.00
DEBLS TSC DEBUG PACKAGE (SPO9=-D5)... 44.00
UTILITIES TSC UTILITIES PACKAGE (SPD9-11) 84,00
DIAGKOSTICS DIAGNGSTICS PACKAGE (SPD9=12 84.00
PASCAL NATIVE CODE PASCAL (5P0%- 1*1,..... 191.00
XBASIE EXTENDED BASIC W/17 DIGIT MATHS 107.00
ABAST=8C SC EXTENDED BASIC PRE=COMPILER (SPD9=08). 41.00
SORT 'MLEGE TS¢ 4 f FACKAGE (SPO9-10D. 107.00
P J0E ROGRAN (AN ENMANCED “EXEC' FACILITY}.. 73.00
FLEX TORLELT FLEX DISK REPAIR PACKAGE (FRANK MOGG) aeeuosn. s 7600
FLEY TOM EXTRA FLEX UTELEITIES (FRANK HOGG).eessrven 74,00
BFATTE TOALK EOIT/OECOMPILE /CROSS-REFERENCE BASIC (FRANK HOGG).. 74.00

reaitter;

BASIC RN rout ines
after vach coreand;

trace; celay

WE MLEC TELL PROFESSICNAL MCAA0S DFVELOPMENT SYSTEMS RUNNING FLEX AND 05-9

SYSTEMS AVAILABLE IN DESK-TOP, 55-50, AND 3U CONFIGURATLONS
FLEX 15 a tradenark of Technical Systems Consultants
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1600 LINE - {((X+8),1¥+&6) ) FSET

1610 LINE -~ ((X+4),(Y+8)) ,PSET

1620 LINE —((X+4),(Y)) ,FSET

1630 IF 0=5 THEN Z=6& ELSE 1I=7

1640 PAINT ((X+&6),(¥Y+2)) ,2,8

1650 GOSUBR 1850

1660 RETURN

1E7C " HARREARFEEZZRRANARRRRAR SRS
1680 IF P=PPOINT ((X+2) ,Y) THEN RETURN
1490 PAINT((X+6) ,¥1,1,1

1700 LINE{(X,Y)—((X+12), (¥Y+&)) PSET
1710 LINE -(X+24,Y) ,FSET

1720 LINE —{(X+12,¥-&) ,FPSET

1730 LINE —-(X,Y),FSET

1740 IF O0=0 OR 0=1 OR 0=2 OR 0=2 OR O=4 THEN 1810

1750 LINEC((X+&) ¥YI—{ (X412} ,(¥+3Z}) FPSET

1760 LINE =((X+18),(Y)) FSET

1770 LINE —((X+12),(¥=-3)),PSET

1780 LINE —-((X+&),1Y)) ,PSET

1790 IF ©=5 THEN Z=& ELSE I=7

1800 FAINT((X+B),(¥V)) , 2,8

1810 GOSUE 18430

1820 SCREEN 1,0

1830 RETURN

1840 X=X+4

1850 IF O=1 OR 0=0 THEN FAINT((X+2),(¥Y+2)),1,8
18460 IF Q=2 THEN PAINT((X+2),(¥+2}) , 2,8
1B70 IF Q=3 THEN PAINT ((X+2) ,(¥Y+2)),%,8
1880 IF O=4 THEN PARAINT{(X+2),(Y+20) ,4,4
1890 GOSUE 2380

1900 RETURN

1F10 #ESARRIEFHAARABERRARERIRNN

1920 CLS:FPRINT"ENTER CASSETTE,FRESS RECORD"
1930 INPUT"NAME OF DATA FILE"iM¥

1940 OFEN"OQ",£-1,.M¥

1950 FOR N=1 TO 9

1960 PRINTE-1 AN} BN ,C(N) DN (E(N) (FEND
1970 NEXT N

1980 CLOSEL£-1:END

1990 HAvssangnsssinnussnnnnesrss

2000 CLS:FRINT"ENTER CASSETTE IN & FPRESS FLAY"
2010 INFUT“NAME OF DATA FILE":MF

020 OPEN"1" ,£-1 ,M¥%

2030 FOR N=1 TO %

2040 1F EOF (1} THEN 2070

2050 INPUTE-1,ACNY (BN ,CIND JDIN) LE (N} F (N}
2060 NEXT N

2070 CLOSE €£-1:RETURN

TOHO SAsrsssisisssssnnrssssitsissss

2090 IF ME="," THEN RETURN

2100 IF M#="." THEN RETURN

2110 IF M$="/" THEN RETURN

2120 AC=AC+1

2130 28 {AC) =M¥

2140 RETURN

2150 V=AC:V=Vy+1

2160 IF V<=1 THEN SOUND 200,B:G0T0 2220
2170 v=y-1

2180 ME=Z8 (V)

2190 GOSUBR 2280

22040 GOSUB 1150

22710 DRAW "BM1B0,&4B1S65ULOIR7iDAsLATFL™
2220 ME=INFEY®: IF M$#="" THEN 2220

2230 IF " THEN AC=Y-1:FCLS:GOSUE 1150

2240 IF " THEN RETURN
2250 IF "OTHEN 2140
2240 1F " THEN GOSUB 2320

2270 60TO 222¢

2280 FOR N2=1 TD p-

2290 GOSUB 240

2300 NEXT

2310 REIURN

2320

2330 IF VoAC THEN SOUNDZO,.8

23490 ME=78(V)

2350 GOSUB 240
0 GOSUE 11%0
D V=V+1: RETURN

IF =0 THEN @=0+%3
O SOUND C(D*#40)-5) (1
) RETURN

2410 RETURN
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< drawn after each move, the newer
version should only be drawn if the space
bar is pressed.

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

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

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

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

Saving time

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

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

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

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

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

Memorising moves for retracing is very
simple. At the commencement of the game
a string array is dimensioned to an
appropriate size so it can memorise
enough moves. After each key is pressed,
other than the P and space bar (which are
not actually moves), the letter is put into
the next block of the $ array. The computer
then returns to the main part of the
program and swaps the other array's
elements for each side over depending on
the user's move. B
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The family favourites
for your Dragon 32

NEW RELEASES

MYSTERY OF THE JAVA STAR: Four
part (over 100K) educational adventure for
the older child. 3 levels of difficulty.
Packed with puzzles and
£7.95

challenges.
information.

SHAPER: Comprehensive sound effect
utility, Create. store and modify machine
code sound effects, for use in your own
programs. Comes with a store of 100 effects
and a comprehensive manual. £9.95
NORTH SEA OIL: Simulation game. Run
vour own oil rig and see how fast vou can

- -

make 100 million dollars! £5.75

PETTIGREWS DIARY: Epic 20K adventure for the

whole family, Packed with features, 00000000, £7.95
EMPIRE: Highly praised strategy game. ... ., L., £6.95
PUZZLER: Jigsaw puzzle game. Flesels, o000 L £6.95
HOOKED: Entertaining fishing game. 12 plavers. . . £5.75
FUN TO LEARN: Menu based education for 6-12

SO OIRE o o s R WS e e B AL e £6.95
MONSTER MATHS: Menn hased education for

Rl veapnlils.. & » 5 g 6 3% gk ores v e B £6.95
FAMILY PROGRAMS: Games/education/utilities, . . £6.95
FUN & GAMES: Games compendium for all ages. .. £6.95
LIVE & LEARN: Educational compendium for older

S HIEE: 5 aaia Detrmel wevna e B R0 e R e R £6.95
QUIZ PACK: Two quiz games, S0 words. .. ... .. £3.95
INFANT PACK: Pre-school education. Counting
andalphabet, .........cc0 00 veeanans £3.95
JUNIOR PACK: Primary school education. . ... .. £3.95

DEALERS! Phone us now
on01-514 4871 for our

comprehensive catalogue

s’EM

\vailable from selected branches of Boots and all good stockists, or by telephoning Access/Barclaycard
orders to 015114871 or by sending cheque/PO to: 189 ETON ROAD, ILFORD. ESSEX 1G1 2UQ.
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OM doesn't
live here

any more

Pam D’Arcy introduces the Basic shuffle

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

Dividing

I'll begin by dividing the Dragon's mem-
ory layout into five areas, A to E. A is the
1536 bytes reserved for running any Basic
program. B is an optional area between
zero and 12288 bytes which is reserved for
up to eight graphics pages. When newly
switched on, four pages (6144) bytes are
reserved by default. Typing in PCLEAR1
will reduce this area to one page (1536
bytes). POKE25,6:NEW removes this last
page (actually leaves one byte).

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

In fact, Basic further subdivides area D
between simple variable and array table
pointer storage (which | will call area F)
and string storage (G).

The size of area G is that of the last valid
CLEAR statement issued. When first

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

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

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

To go back to area F. Simple variables
are any variables that are referred to
without a subscript. Arrays are any vari-
ables referenced with subscripts.

Thus if a program refers to a variable A$
.and a variable A$(0), two quite separate
locations would be used by Basic when
storing information in those fields, a simple
variable location and the other referenced
.via the array pointer table. The simple
variable and array table pointer areas are
extended as each new variable is encoun-
tered during program execution.

Each item has a specific layout as
touched upon in the August issue — see
Diagram 2. The address of the string will

point to a location in the Basic program (eg
A% = “FIELD NAME" then Basic doesn't
waste space by copying “FIELD NAME™ to
a location in the string stack but instead
points the variable direcily to its occur-
rence in the program area, generally refer-
red to a "preset” data). Or it will pointto a
location in the string stack (eg INPUT #
—1,A$ sets the data read off the file in the
string stack and the simple variable stor-
age points to this location).

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

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

Shuffler

Basic is a better shuffler than any card
sharp could be. As mentioned above, the
simple variable and array pointer table
storage area is used contiguously from the
lowest address, simple variables preced-
ing arrays.

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

100 DIMAS$(1000)

1300 FORV = 1 TO 1500:NET V:REM
TIME DELAY

1320 FORD=1TO®6

1340 A3(D) = A$(D + 1)

1360 NEXTD

then the pointer table for the only array

(AS) would be set up at the lowest avail-

able address. When the variable V is

encountered for the first time during ex-

ecution, the array pointer table is moved

along seven bytes to accommodate the

new simple variable. When the variable D

is encountered for the first time, the arrays

are moved on a further seven bytes etc. »

w1535 | 1sse-7e7e | veul |7eas EIShE  BRT6T
‘:l Pages ‘_‘ e E
riead 1 -
bvtes '~ 5
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Diagram 1. the map of areas A to J when first switched on
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* EDIT+ is a Full Screen Editor and
Programmer's Tool Kit. It's an excellent

* Plug the HI-RES cartridge into your
DRAGON and you will immediately see

aid for writing programs in BASIC and is the improvement. The screen displays 24  The following programs contain both
easy to use for the novice as well as the rows of 51 characters with proper lower ~ Source and object code. They can be used
experienced programmer. EDIT+ includes case and BASIC works as normal but in conjunction with DASM" or on their own
all the facilities of H-RES. Up to 23 lines ‘with extra features: Selectable character s individual programmes. It's a great way
of your program are displayed on the sets (English, French, German, Danish, to build up your software library. Each tape
screen and can be changed by Swedish, Italian, Spanish). SPRITE represents excellent value at only £5.99
overtyping, inserting, or deleting Graphics. Redefinable Characters. each.

characters. Functions include: Find String, Improved keyboard action with 1. DISASSEMBLER

Change String, SODY Text, Goto Spe%ified autorepeat allows faster typing. Graphics 2. GAME OF LIFE

Line, Scroll Up Down, Append From Tape and text can be mixed on the screen.

and Enter Basic Command. No Dragon is Suitable for educational and business 3. HI-RES SCREEN DUMP FOR EPSON
complete without an EDIT+. £34.50 use. £25.30 4. HI-RES SCREEN DUMP FOR SEIKOSHA

DASM
g

|

/\

— Ly )
e

3002 3INIHOYW

L

DASM is a versatile assembler, designed A powexful machine code monitor which * It has all the features of both DASM and
especially for ease of use on the DRAGON allows you to delve into the internals of DEMON in one package. DEMON is the
and allows you to assemble machine code your DRAGON as well as helping you to natural-partner to DASM, complementing
while still retaining the full use of BASIC. debug your machine code programs (and each other perfectly. Write, test and use
Supports all 6809 instructions and modes. ~ BASIC programs using PEEK and POKE). your programs without the bother of
Allows any length for labels (the first 5and  Includes: Examine/Change memory, reloading. It is extensively featured in the
the last characters are used). Full support Examine/Change registers, Print Screen, new book by lan Sinclair on Dragon

for output to printer. Recommended for the  Set Breakpoints, Test Memory. An essential Machine Code. It is the ideal combination
beginner. £18.95 tool for all machine code users. £18.95 for the machine code user. £30.45

VISIT YOUR NEAREST STOCKIST OR FOR FAST MAIL ORDER SERVICE
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For HI-RES or EDIT+, draws bar charts
direct to screen and printer. Print module
for Epson MX or FX printer included.
Introductory offer of £14.95 if purchased
with HI-RES or EDIT. £19.95

Books and Extras
Introducing Dragon Machine Code by

lan Sinclair £795

Advanced Sound and Graphics ~ £5.95

The Working Dragon 32 £5.95

Programming the 6809 Zaks £12.50

6809 Assembly Language Prog. £12.50
Leventhal

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

DUST COVER inc P&P £2.99
PRINTER LEAD inc P&P £14.95
MONITOR/SOUND LEAD  inc P&P £3.99

Super inexpensive 14 inch Colour
Monitor with integral sound ideal for

DRAGON and most

other applications only £225.00
DRAGON DISC DRIVE

complete inc P&P £269.00

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

- Also available: Home Accounts, MST
Calc. £19.95

CONTACT COMPUSENSE (Please add 50p p&p per order) o

BEDFORD

Software Centre, 52a Bromham Road (0234) 44733
BIRMINGHAM

The Gamekeeper, Grandfare Superstore, 1st Floor, 224 High
Street, Erdington (021) 3846108

BRISTOL

Brensal Computers Ltd., 24 Park Row (0272) 294188
DERBYSHIRE

Dragon Dungeon, Milton House, St. John's Street, Ashbourne
(0335) 42529 ‘

First Byte Computers, 10 Main Centre, London Road, Derby
(0332) 365280

DORSET

Games & Computers, 31 North Street, Wareham (09295)
51383

ESSEX

The Serious Users Software Centre, At Bolingbroke &
Wenley, High Street, Chelmsford [94) 58771

HAMPSHIRE

Commercial & General Typewriter Co,, 165 Lynchford Road
Farnborough (0252) 540125

HERTFORDSHIRE |

D.J. Computers, 11 Town Square, Stevenage (0438) 6550]
IRELAND

Data Bank, Nagor House, Dundrum Road, Dublin

(0001} 988284

KENT

Medway Computers, 141 New Road, Chatham (0634)
826080

Modata Computer Ltd., 30 St. John's Road. Tunbndge Wells
(0892) 41555

LANCASHIRE

Elkan Electronics, 11 Bury New Road, Prestwich, Manchester
(061) 7987613

Home Computers, 234 Church Street, Blackpool

(0253) 22340

LONDON

Buffer Micro Shop, 310 Streatham High Road, SW.16

(01) 769 2887

Stirling Micro Systems Ltd,, 241 Baker Street. NW1

(01) 486 7671

MIDDLESEX

Enfield Communications, 135 High Street, Ponders End
(01) 805 7434

NORTHERN IRELAND

MEM. Electromics Ltd. 25 Antnim Street, Lisburn,

Co. Antnm (084 62) 3184

NOTTINGHAM

Computer Market, 27 Goosegate, Hockley

(0602) 586454

SCOTLAND

Livingston Computer Centre, 17 The Mall, Lvingston, West
Lothian (0506) 36978

SURREY

Computasolve Ltd, 8 Central Parade, St. Marks Hill, Surbiton
(01) 390 5135

Statacom Ltd, 234 High Street, Sutton (01) 661 2266
SUSSEX

Gamer, 24 Gloucester Road, Brighton (0273) 698424
WALES

AberData Ltd, (at Galloways) 23 Pier Street. Aberystwyth
Dyfed (0970) 615522

WEST MIDLANDS

Progressive Computers, Marsh Street, Walsall

(0922} 640593

YORKSHIRE

Comprite Ltd., Thonte House, Lasterdyke, Bradiord
(0274) 668890

INTERNATIONAL

CANADA

Dragon Data (Canada) Ltd. 130 Adelaide Street West, Sute
1820, TORONTO (416) 947 9052

ISRAEL

The Computer {Nachmam Comfart) Ltd, 5 Halpern Street
Tel-Aviv (03) 230648

NORWAY

Informasponssytemer 2s, Skippergt, Boks 342, Oslow
{02) 501080

*Available at selected branches of Boots,

COMPUSENSE LIMITED

Box 163, 186D Green Lanes, Palmers Green,
London N13 4HT 01-882 0681/6936 24hr.
Telex: 8813271 GECOMS G
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Diagram 3: simple variable storage

<4 The string stack is used in the opposite
direction, ie from the highest address
down. Any time that a string variable is
adjusted, a new string stack location is set
up (again, see August’s issue). Although if
it was previously a string contained in the
stack, the old content remains there.
However, when Basic encounters insuffi-
cient space in the stack for further new
values, it 'cleans up” the string stack,
discarding redundant data and *‘shuffling
together” currently active data in order to
reuse the formerly redundant area.

The implications should now be becom-
ing clear. OM may occur during a program
when executing a CLEAR, executing a
DIM, or coming across a new variable
even well into processing.

If all variables are presented to Basic in
DIM statements following the CLEAR, OM
will not occur in the middle of a program
run, as the maximum required data stor-
age area will have been satisfactorily

allocated prior to entering the main proces-

sing routines.

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

We should now know enough about
balancing arrays versus string space to
take the guesswork out of the amount to
CLEAR, the number of records our pro-
grams can accommodate, etc.

Having switched on the machine and
decided whether or not to use the
POKE25,6:NEW combination, CLOAD the
program. If not using the POKE25,6,
PCLEAR as appropriate (ie the same as
the PCLEAR in your program if you are
using one). CLEARQ:?MEM to discover
the total amount of space this version of
the program has available for data stor-
age. Discount a certain amount for simple
variables (if they are DIMmed, it is a simple
task to count them up and multiply by the
seven byte length each occupies). Dis-
count a further 150 bytes of "'workspace™

for the Basic interpreter.

Knowing that each array used has an
overhead of seven bytes plus five bytes
per possible subscript (not forgetting zero),
the amount of planned array pointer stor-
age can now be calculated, leaving you
with a valid CLEAR figure. Seeing how
much space you have for string storage is
where you then need, if necessary, to
juggle between your requirements of array
space (ie number of records you can cope
with in any one run) and string space (ie
actual string data storage).

But if you have followed the reasoning of
this article, you can see that you can now
plan with confidence, avoiding OM errors
and maximising the use of available mem-
ory on other than a trial and error basis —
as | had previously employed.

Gills

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

_its gills or if your “‘average” record size has

been exceeded on this occasion. | have
thoughts on getting over this problem
without losing the data — but perhaps that
had better be discussed in another article,
not now.

A practical way to illustrate the points
made here is with the Database program
from Dragon Data — which is on the
Dragon Special Selection 2 cassette.

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

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

Three of the program lines are:

110 CLEAR14000

130 M = 200

180 DIM A$(M),FT$(10),AA(M + 1)
M = the number of data items allowed in
the database (= 200 x 1 field records: 100
x 2 field records etc). .

Roughly, there seems to be less than
100 bytes of simple variable storage re-
quired. The fixed size array table (FT$(10))
requires 7 + (11 = 5) = 62 bytes.
Therefore 17852 — 162 leaves just under
17700 bytes to balance the number of
records versus string space.

Following the instructions regarding

amending the M value to 500, resulting in a
database of 500 records x 28 characters
(= 14000 bytes cleared — the way | would
have approached it too, before under-
standing the storage set up):
AS(M) array requires 7 + (501 » 5) = 2512
AA(M + 1) requires 7 + (502 » 5) = 2517
Total bytes = 5029
CLEAR14000 + A% and AA array storage
5029 = 19429 bytes.

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

Database can be tailored to one's own
needs. Take a requirement of two fields
per database record: field one averages
64 characters, field two averages five,
giving a total of 69. There are the two
arrays per item, so 2 x 2 fields x 5 bytes
(per array item) = 20 characters — or B9
characters per record.

With PCLEAR1, 22460 bytes are avail-
able for data storage. Being generous by
leaving the odd 360 bytes for Basic, other
variables and FT$(10), leaves space for
22100 / 89 = 248.3 records. Thus, the A%
and AA array space for 250 (0 to 249)
records would require:

bytes
AS$ 248 records » 2items » 5 = 2480
AA 249 records » 2items = 5 = 2490
Sub-total = 4970
Plus array overheads 2 « 7 = 14
Total = 4984

Thus 22100 — 4984 = 17116 bytes are
available for CLEAR, while 17116 bytes /
247 usable records = average string size
per record of 69.3 characters. This reflects
very reasonably on the commencing re-
quirements, not forgetting that some string
storage space will be needed for field
titles, keyboard input and other bits and
pieces.

The possible database of 247 x 2 field
records averaging 69 characters per re-
cord is a far more attractive proposition
than at first seems possible from the
accompanying literature. However, de-
spite the usefulness of the Database pro-
gram, | have in fact developed a com-
plementary program to make up for its
deficiencies in some areas, notably record
editing, merging of files and inserting
records in the middle of unsortable files. It
is available from Pamcomms Ltd, 21
Wycombe Lane, Wooburn Green, High
Wycombe, Bucks, price £3. B
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Now you can improve your color computing skills. . .
and it’s easy to do. HOT CeCo gives you more practical
information on the Dragon* than any other publica-
tion. Nearly 150 pages a monthl

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

eElmer’s Arcade—enjoy old-fashioned arcade
style games on your computer

*The Basic Beat—learn everything you need
to program in Basic

*The Educated Guest—discover how to use
your computer as a teaching tool

eDoctor ASCII—get answers to your
technical questions

*Graphically Speaking—create eye-catching
designs that add appeal to your programs

You also get a dozen easy-to-understand articles every
tutorials. . . graphics. . .education. . . hardware projects.
They'll help you expand what you can do. And complete
program listings show you how to use what you learn.

That’s not all. HOT CoCo saves you money too:

*Candid reviews help you make every
purchase a sound investment.

eInformative ads let you comparison-shop
from home.

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

With all this at your fingertips, your subscription
could pay for itself with one wise purchase.

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

Subscribe to HOT CoCo today. Twelve big issues are
only $44.97 (US funds drawn on a US bank). Simply fill
out the coupon below and return it right now to: HOT
CoCo Subscription Dept., PO Box 975, Farmingdale,
NY 11737, USA.

What’s your best source
of information on
color computing?

YES! Help me improve my computing skills. Send me
12 issues of HOT CoCo for $44.97 (US). I understand
that with payment enclosed or credit card order 1 will
receive a FREE issue, making a total of 13 issues for
$44.97 (US).

Get a 13th issue FREE when you enclose payment or
charge it on your Mastercard, Visa, or American Express.

O CHECKMO (0O MC 0O VISA 0O AE

CARD § EXP.DATE
SIGNATURE
NAME.
ADDRESS
POST CODE. COUNTRY
HOT CoCo * 80 Pine Street ® Peterborough, NH 03458 « USA

73DFDU
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Figure 1 — analogue/digital interface shown as a block diagram
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Adding
more
scope

A G Nanson moves on to
explain applications for
the interface which was

introduced last month

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

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

As a guide to how the storage scope
may be implemented, see Programs [ and
Il. Program | is the main program and Il is
an assembly listing of its machine code
portion.

Trigger

The box marked “trigger” in Figure 1
(shown in detail in Figure 2) is used in
conjunction with the storage scope pro-
gram (care must be taken when handling
the CD 40106 as it may be damaged by
static electricity). By choosing the trigger
option the ADC will not commence its
conversion cycle until the incoming signal
activates the trigger circuit. Thus it is
possible to examine transient wave forms
or non-repetitive events. A means of ad-
justing the level at which the incoming
signal will trigger the ADC is provided.

Lines 60-180 in program | reserve mem-
ory, load the 6809 op codes contained in
the data statements, and initialise the 6522
VIA. The user is then presented with five
options. These are three ‘“time-base”
speeds, a simple trace expansion facility
and output data to the DAC. After choosing
a time-base speed the user is presented
with the trigger option, together with in-
formation on preserving or clearing the
trace before returning to the main option.
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Action Packed 100% Machme COde Arcade Software for DRAGON 32

1. MORRISON 1 MORR 1. CICRRISON : 1.C0RARISON

MICROS Bmids (ICROS tm:ss 7 NICROS mm:res ;_mlcnos mmlsa
i ,31'“ Yk

N

h
R
ke

" , - ; ” - VA__:; ,A‘/" .
DROIDS: stap the Drowds removing  CHESS. B selectable levels of skl CRUSADER In guest of the Hal
; y Grasl VULTURES: Galaxian-type game in :
Ie."d, shmldﬁ 10 release the bombs cursor control of moves. supports  you, gur intrepid hero. have 10 over- which a fiock o1 vultures guard their ES]L‘:A‘O ‘t:r"a(:nm': !' ';Aa:g:::s"anb%hd:g
which will destroy the warld Castling and En Passant come seven increasingly ditficult eggs. Just when you think you've they kil you

£6.95 2795 stages 1o reach your goal. No ane has killed therm all, the eggs hatch!
yat made it!

pos £6.95
MicRos Dragan2 £6.95

MAURICE MINOR
Out for a quiet drive in your Morris Minor when, you inadvertently wander on to a race track
and find yourself in the middle of a Grand Prix. To turn back against the other cars would be
suicide. The only thing to do is grit your teeth, grip the wheel, put your foot down and make
for the finishing line and safety. If you can avoid the crash barriers and oil slicks. drive fast
enough to avoid being run over by Mario and Nelson behind you, then you can think atout
overtaking the cars in front. Can you make it before your car falls to pieces? Another superb
Arcade style game with animated high resolution colour graphics and sound. Requires one
oystick
'Aiery fast action with accelerator, damage report, timer, six levels of skill and hall of fame
SUPPLIED ON CASSETTE

All orders despatched by return 1st class post l
DARAGON 2 Snakes, Lander and In Callers and Trade enquiries welcome DRAGON 4: Pterodactyl, Torpedo Run

L Available from SPECTRUM and other good software dealers and Homets
3 games for £6.95 3 games for £6.95

I | DEPT DU384, 2 GLENSDALE STREET, LEEDS LS9 9JJ
J f Morrlson (MICI’OS) Ltd TELEPHONE (0532) 480987

SPRITES FOR THE DRAGON

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

L Up to 128 sprites. Size up to 40 x 40 in mode 4, even larger in other modes. Sprite magic uses the 256 x 192 grid for screen

addressing. Sprites are programmable for joystick control and/or keyboard control. Sprites may be defined as missiles fired
from other sprites in response to fire-button or keyboard. Sprites may be programmed to rebound (like a bouncing ball), or
wrap round, or disappear automatically when they get to the edge of the (user defined) screen. A wide range of commands
and functions offers comprehensive control of speed, direction, screen edge behaviour and collision detection.

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

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

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

The Dragon now has its very own BEEP command. This one, however, offers a range of 16 pre-programmed gunshots,

explosions, sirens, laser sounds and the like. You can also program your own . . . BEEP (six parameters) lets you generate
the kind of noises you have heard on other high quality software.

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

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

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

MERLIN (MICRO SYSTEMS) LTD,

93 HIGH STREET, ESTON, CLEVELAND
Tel: (0642) 454883

BARCLAYCARD ¥
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Once the choice of trigger options has
been decided, the trace length is re-
quested (not for fast time-base) followed
by the amount of Y-shift required.

Lines 870-940 calculate the trace length
and in lines 970-980, depending upon the
trigger option, the appropriate machine
code routine is executed.

Lines 1400-1480 | The scales are

Lines1510-1550 | drawn and the trace
Lines 1640-1650 | displayed
Lines 1860-1870

Pressing "“R" preserves the trace and
retums the program to the main options
list. Pressing "“C" clears the trace before
returning to the main options list.

This expand trace requests the start and
end of the section to be expanded and the
.amount of Y Shift required. Lines 1680-
1800 expand and print the section of trace
requested. The trace is expanded only in
the X-axis direction. By a judicious choice
of Y-Shift values, and using the “‘R" option
it is possible to display both the original
and expanded traces on the screen at the
same time.

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

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

The scope program may be tested by
applying a 50 KHz 2.5V RMS signal to the
bi-polar input terminals of the ADC.
Choosing the medium time-base with a
trace length of 80 MS, a curve depicting 4
cycles of AC should be displayed.

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

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

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

134 St. Vincent Street, Glasgow G2 5JU. Telephone 041-248 2481

MAD MONTY

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

GUIDE THIS RAVENOUS PYTHON
AROUND THE GARDEN GULPING FROGS
AND MUNCHING MAGIC MUSHROOMS

BUT BEWARE OF THE POISONOUS
TOADSTOOLS.

Y A
THE ANIMATOR

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

NOW, THE ANSWER IS YES!!

WITH THE FLICK OF A CURSOR YOU
CAN CREATE YOUR OWN FULL COLOUR

CHARACTERS AND WATCH WITH
AMAZEMENT AS THEY SPRING INTO

LIFE IN YOUR VERY OWN USABLE
ROUTINES.

K.EEP YOUR COOL AND YOU MAY CATCH
A SPEEDY MOUSE FOR A DESERT!
FROM SPREADING PALMS TO SPEEDING
SPACECRAFT . . . THE LIMIT IS YOUR
OWN IMAGINATION!

PRICE: £7.95 PRICE:£9.95

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

‘'ve everbeenkilled by
evilgoblin,flamed
aa.gi'can orturnedtostone

then you need Micro Adventurer —the new monthly
magazine devoted to all microcomputer
adventures, war games and simulations.

Each issue offers a wide range of stimulating features, including:
W Helpline and Contact columns B Reviews of the latest adventures

B Competitions with exciting prizes B War gaming advice
B Adventures to type in and play B Profiles of famous adventurers
B Advice on how to write your own adventures

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

[N D BEN BEN NN GED NN GNN NN BN SNN GEN BNN BN GEN GEE BN . — e - .. m——y

SUBSCRIPTION ORDER FORM

Plecse send me 12 issues [ yeor's subscriphon) of Micro Adventurer This orger shouid be accompanied by a chegue made

beginning with the i55ue payable to Micro Adventurer
UK subscribers

Name i piiltaliesent A year's subscription 1s £10 00 — please send this form with
payment to Micro Adventurer, Subscriptions Department,

Address L Cokfield House,. Perrymount Rd, Haywards Heath, Sussex
USiCanadian subscribers

I o Ayearssubscription at air-speeded rates is USS33 25 — please
send this torm with payment 1o Micro Adventurer. c/o Business

Signature e e Date Press International, 205 East 42nd St New York. NY 10047
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Figure 2 - detail of Figure 1's trigger box

Figure 3 - simple amplifier
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DAC are obtainable from Ferranti Electro-
nics, Fields New Road, Chatterton, Old-
ham, OL9 8NP.

For the MC6809E CPU MC6883 SAM,
MC6847 VDG and MC6821 PIA try the
European Literature Centre, Motorola
Semiconductors, 88 Tanners Drive, Blake-
lands, Milton Keynes. And for the 6522
Versatile Interface Adapter try Synertek-
Honeywell, Honeywell House, Charles
Square, Bracknell, Berkshire, RG12 1EB;
or Electronic Devices Division, Rockwell
International, Heathrow House, Bath
Road, Cranford, Middlesex.

Three useful books are MC6809
MC6809E Microprocessor Programming
Manual which is published by Motorola
and is obtainable from MacroMarketing,
Burnham Lane, Slough, SL1 6LN; and
Micro-Processor Interfacing and Micro-
processor Interfacing HandbookA/D & DIA
which are by Joseph J Carr, published by
TAB Books Inc. These should be obtain-
able from any good computer bookshop.
Photocopies of my previous article can be
obtained by sending a stamped, addres-
sed envelope to Dragon User. B
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TASK-SHIP

This is the ultimate in scramble
lgpe games for the Dragon K32.

edesign your own caverns, if
ours are to easy!

PROGRAM FACTORY LTD

.. . are pleased to announce that they have acquired @(@I
all nghts to market Programmer’s Guild software for
the Dragon computer, to complement their existing range. Programmer's
Guild is an American-based company producing quality machine-code
programs. We have a wide range of software, including titles for the Oric-
1, Colour Genie, CBM 64, Spectrum, Dragon and T1-99/4A, and they all
come in attractive dustproof video cases. Call in at your local
software dealer to view the games or contact us at the address
below for 24-hour delivery. Send stamped,
addressed envelope for catalogue.
TRADE ENQUIRIES TO YOUR USUAL

PUCKMAN DISTRIBUTOR

Recently acquired for the
VIC 20. We believe it to be/
ong of the best versions f ¢
on the market,

Onginal Arcade game.
Move from lowly white
belt 1o the ultimate
warrior — Ninja
Grandmaster

VL

PROGRAM FACTORY LTD, 39, Railway Road, Darwen. Lancashire
Tel: (0254) 776677

Please rush me the following games (tick box). Cheques

- payabie to Program Factory Lid. All prices include VAT,

postage & packing.

Name (BLOCK CAPITALS PLEASE)

ORIC-1 DRAGON K-32
[Cinvaders £6.99 [ ]Taskship £8.95 Address
[ Treasure House £6.99 [ ]NinjaWarrior £B.95
SPECTRUM [] Pacdroids £8.95
INVADERS CJKempsion Vo0
Joystick Adaptor £6.99 "]Puckman £6.99
mzﬁgrﬁr:g'ﬂ% Q;ctz:‘céegg:réa Telephone orders accepted by credit card £ "
Al the usual features plus a few apneos ek N :
N e B (ITITIIIIIIITIII]  Soreus

DU March B4

DRAGON DISKETTE AND CASSETTE BUSINESS SOFTWARE FOR DRAGON 32/64 -
DISKETTE PROGRAMS FROM £24.95 INC. VAT — CASSETTE PROGRAMS £19.95 INC. VAT

Auoeu, multipbed, subiracied, dwvided. formatted e1c. Bcross rows and down columns.

Ten levels of bracket pairs can be used 10 estabhsh operalor precedence m egquations
Rows, part-rows. columns, part-columns can be summed or averaged. Equations placed in
ane lacation can be repeated {replicated) across rows and down columns to save typing-in
tme. Recakculation procedures allow powerdul WHATIF? progechions 10 Be carmed cul at
the touch of a button. Business data so obtamed can be stored on tape or disk.

MST STOCK CONTROL

Computenised stock control. Alpha numenc references. Stock description, user-defined
stock units, cost sell pnces, re-arder lgvels, suppher details

1,000 stock tems on five files on a single-sided disk, Produces stock evaluahon over
user-sedected range of stock, stock hsis. re-order reports, screen pririar options.

MST BUSINESS ACCOUNTS

MST DATABASE

Computensed card index h ing system Choose your own card neadings rne in all, Add
cards and delete cards. Sort themn. search them, amend them, print them. view them. Tatal
fields. Flexitidy at the 1ouch of & button

MST INVOICES & STATEMENTS

Seeing s beleving. The power of this program is 1eo great 1o be described in detail here. It
-_;l--,m,::,~ up to 50 customer addresses N prints supert Invoce and Statement pages. A
separate CAEATOR program allows user detanls 10 be adgded — and AMENDED. Varable
VAT rate calculatons. Discount calculatons. Carnage costs are aulomabcally incorporated
ta produce an accurate AMOUNT DUE. All tnis PLUS user-defined loater messages. Even
poor qually prinlér paper produces supearb o ang statements.

MST MAILER/ADDRESS BOOK

This rughly-acclamed dedcated database prints selecied ranges of address and alher
labels by SEARCHKEY or RECORD RANGE. Select addresses Dy sireet, by town bv
region. Screen and printer options. Browse Records etc. A superb Witle program. 1,000

Another gern af a pregram. What won 111 do”? is a more suitable question than what will 1 do.
A unique search facilty enables all data entry problems with a 32-character screen lo be
overcome, Transaction List, Debtor creddor Lists, SearchAmend selected customer
records, Bank Summary. Year-to-date, Manual Bring Farward options make this a superb

records in all on five hles

MST CALC

The MST-Calc Sp heet is designed Lo replace pen, paper and bassc cakculator wih &
58 ard Dragon tap eder TV set and printer. Each program comes with a 20-page
booxlet descnping MST-Calc and 15 operahon = and Actual budgets, up-to-the-minute bank staternents, curren! balance etc. Graphica
The Spreadshee! enabies work 1o be cared out on 21 rows and 20 columns representations of past and present months, prntouts of surplus and deficit, and much
Numbers relating to headings can be ornenated honzontally or verbcally. They can be maore

... DOWN TO EARTH DISK SOFTWARE FOR SMALL BUSINESSES ... READY NOW . ..
... USE STANDARD DRAGONS . .. WITH CUMANA OR DRAGON DRIVES ... NO MODS NEEDED . . .
MST STOCK (PR) STANDARD £59.95 INC. VAT

Al slock detadls are hedd on one-sided floppy dessetle to produce screen displays and
printed reparts an stack $1alus & movement, stock shrinkage, dead siock, stock sakes,
slogx purchase, re-order costs, and much more. Records may be referenced by number or
par-dascription. and analysis code gives additional flexibility. 1.000 slock fems per disk

program. Credn Cash sates and purchases are all neatly hinked with Bank Accouni opticn to
aliow an up-1o-date statement of your financial status

MST HOME ACCOUNTS

A lovely program. Keep track of your household budgel. Menu options inglude Estimated

MST-EXEC (PR) STANDARD £55.95 INC. VAT
Super Invoices Statements lormatter with integral Mailer, A working package. Use it 1o
generate selective Mailshots, customer analysis, save typing time for invoces and
statememts. Spool docurments to disk, and despool fo prnter. 200 addresses can be saved

MST

 CONSULTANTS

TICK THE APPROPRIATE BOX. PRICES INCLUDE VAT AND POSTAGE.

TAPES £19.95 inc. each
CO DISKS £24 95 inc. each Business Accounts

Mailer MST-CALC
Invoices Statements Home Accounts
Stock Control Database

PR Series
Stock Control — STANDARD £59.95 inc.
1 MST-EXEC — STANDARD £59.95 inc.

Cheques efc. should be made payable to MST CONSULTANTS cost e"ec“ve

business software
for home computers

BVRIBBIE . s s e i A A B A A B A A T e ey e B S A S A S F NSRS SR S e S R

GBI MR ... crooscrsmsrmnssrearamnixnesrsssssmmnemmavrmnssernsnnnronsninnassrnessinsrsrnns s NIMOININ L sssnns nenss frnnthsnmebhnesd RRRCAARASE S SRS FERORRRRSALA
MST Consultants, Newion Road. Bovey Tracey, Devon TO13 5BB. Telephone (0626) 832617
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The latest
word on
i/0 routines

John Botibol puts the record straight on input/output

INPUT/OUTPUT ROUTINES on the Dra-
gon would seem an unlikely area for
controversy, but the dust is only now
settling following the publication of an
article on the subject last year. lan Nichol-
son’s article was met by a series of letters
which are still being received, with claims
and counter-claims flying back and forth.
Here I'll try to present a calmer appraisal of
some of the areas of confusion.

Regular readers may benefit from refer-
ring to the July issue of Dragon User which
contained the original article — and to the
September anu November issues for the
subsequent correspondence.

I'll begin by looking at input/output loca-
tions and then consider exactly what an
interrupt is. There are 32 memory loca-
tions set aside for future expansion. The
SAM chip provides an enable (low) signal
for the entire block. This is used in con-
junction with the lower address lines to
decode space for up to eight PlAs or any
other such requirements as may be
deemed necessary. There are also 16K
bytes of memory in the cartridge space
into which 1/O can be mapped.

Valid

An interrupt itself (as usually found) is a
means of stopping the CPU, by an external
signal, in order that a service routine may
be carried out. When a valid interrupt
signal is received, the CPU will complete
its current instruction cycle and then save
either its set of registers or a part-set of
registers before calling a routine from a
fixed vector which is always the same for
any 6809 processor. In the Dragon the
interrupt vectors are remapped into the
ROM area of memory by the SAM chip.
The very nature of the word “interrupt”
describes its function well. Software inter-
rupts, although they save the registers and
behave in a similar way to hardware
interrupts, are not directly triggered by
external signals but by polling in software.

There are two major differences be-
tween CPU interrupt handling and PIA
interrupt handling. First, CPU interrupts
are enabled by setting the relevant CC flag
low, while PIA interrupts are enabled by
setting the relevant bit of the PIA control
register high. Second, while a PIA interrupt
output may be disabled, the input (if
enabled) will still accept an interrupt input
and will remember it by setting bit 6 or 7 of
the control register. This means that inter-

rupt inputs may be examined at the whim
of the programmer, and conditional argu-
ments may be used to determine the end
result of the interrupt. A CPU interrupt fed
directly to the CPU chip will not remember
any interrupts which may have occurred
while it was disabled.

The control lines (CA1, CA2, CB1, CB2)
on a PIA may all be configured as inputs.
However, CA2 and CB2 may also be
programmed as output lines. All four lines
have various modes of operation for strob-
ing inputs and for handshaking purposes.
CB1 is not an interrupt enable but an
interrupt line which is programmed and
enabled/disabled from the control register.

The joystick routines work by outputting
a number on to the D/A converter and
comparing the analogue voltage produced
with the analogue voltage being generated
by the relevant joystick potentiometer. The
number output to the D/A converter is
changed until the comparator changes its
output, at which point the current value
being input to the D/A converter may be
taken as the joystick value.

The cassette relay is in no way con-
nected with any interrupt routines. Neither
is there such a thing as a printer relay. The
cassette relay is operated by setting CA2
($FF21) manually high. This line then
operates a transistor switch which then
drives the relay. Clearing bit 5 of the
control register (3FF21), as suggested in
the original anicle, will configure CA2 as
an input line which makes little sense as
the hardware requires it to be an output
line in order to drive the relay.

Sound is not simply generated by feed-

-7 ;“
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Dragon's 6821 PIA chip

ing numbers to $FF20 as lan suggested
but by controlling the frequency of the
program loop which is generating the
sound. The value of the numbers which
are used to generate the analogue output
will relate to the volume of the output.

And Bits 0,1 of $FF23 do not “indicate
that a cartridge is present”. As stated
earlier in this article CA1 and CB1 may
only be used as input lines. Bits 0,1 of the
control register are used to configure the
input line as required. Bit 0 is cleared to
disable the interrupt input and set to
enable it. Bit 1 is cleared to activate the
interrupt flags on a high to low transition on
the input line and is set to activate on a low
to high transition. If Bit 0 is cleared and a
valid signal was applied to, say, CA1, then
Bit 7 of the control register will be set to
indicate that an interrupt has been re-
ceived. If Bit 0 was set, in the above
situation, then not only would Bit 7 be set
but the interrupt output from the PIA would
also go low, thus providing a hardware
interrupt to the CPU. This is how the
cartridge initialisation works, since the
interrupt output from the PIA is directly
connected to the FIRQ input on the 6809.

Virtually

Finally (eventually!), with reference to
lan's letter of defence in the November
issue, his short program would be very
confusing to a novice as it is written in 280
format rather than 6809! The instruction
LDA ($FF21) is virtually meaningless as it
indicates indirect addressing mode in 6809
terminology. The entire program makes
little sense as any interrupt input to a PIA
will set flags at Bits 6 and 7. Therefore,
comparing the contents of $FF21 (even in
extended addressing mode) with #$14 will
prove nothing except that CA2 has been
programmed as an input line and it will
respond to a low to high transition, and that
CA1 is disabled but will set the interrupt
flag on a high to low transition on that line.

The correct program to switch on the
relay is as follows:

LDA $FF21
ORA #$38
STA $FF21

and to switch off the relay:
LDA $FF21
ANDA  #8F7
STA $FF21

To test the relay state, use the following:
LDA $FF21
ANDA  #838
CMPA  #838
BNE RELOFF
SWI

RELOFF RTS

This will call the interrupt routine from SW1
vector when the relay is on. IRQA could
not conceivably switch on a relay as it is
connected to the Dragon's FIRQ pin.

In conclusion, may | suggest that any-
one interested in this subject should obtain
a suitable reference book on programming
the 6821 PIA, and also the manufacturer's
data sheet. These should provide the
necessary information to enable users to
complete their understanding of the sub-
ject. B
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A VERSATILE 14” COLOUR MONITOR (wiTH SOUND)
FOrRYOUR DRAGON

A JLC COLOUR MONITOR WILL:

provide vastly improved display clarity and
performance for clearer, crisper images

be a neat, compact and professional product that
represents remarkably good value for money

have adaptability with a simple input connection switch
for your Dragon c. video input or any RGB input

be compatible with all popular micros, video recorders,
viewdata adapters and cameras

be designed and made in England

Fully guaranteed

Money back if not completely satisfied

Model 3373FCSM with CV/RGB and sound inputs

SPECIAL PROMOTION > spEcmL k
O N LY £1 99 INC VAT AND LEADS PROMOTION

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

Available from Direct Electronic Displays, Unit 7, 551A High Rd, London N17 Tel: 01-808 8847
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SHARDS proudly introduce for the Dragon 32
“The Mystery of the Java Star™

THIS IS AN EDUCATIONAL ADVENTURE OF EPIC PROPORTIONS

bk o
e

LA e s s .
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Taking up over 100K of memory, including 80K of high resolution graphics, and loading in four
parts, this adventure is designed to provide hours of family fun, filled with puzzles, challenges
and interesting facts. Also, with three levels of difficulty and a score sheet at the end, this is a
game you can play again and again, to try and beat your last score.

LB A A & o naa sl siaaasasaassosasl .

Dbl s i S

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

P
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ALL THIS  AVAILABLE NOW AT ALL GOOD STOCKISTS OR BY PHON-

FOR ONLY 'NG THROUGH YOUR ACCESS/BARCLAYCARD ORDER TO
01-514 4871 OR BY SENDING A CHEQUE/PO FOR £7.95 TO

£7 95 SHARDS SOFTWARE, 189 ETON ROAD, ILFORD, ESSEX IG1
2uQ

™ 5
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OPEN FILE FOR
DRAGON USERS

Send us your Dragon programs, beginning with a general description and then explaining how the program is constructed.
Take care that the listings are all bug-free, enciosing a cassette and, if possible, a printout. We pay £6 for each bug-free
program published, double for the program of the month. If you have any problems with the listings, please send your
queries to the appropriate author, Dragon User, 12-13 Little Nmpon Street, London WC2R 3LD.

Patterns

Patterns

From lolo ap Gwynn from Aberystwyth
THIS SHORT PROGRAM illustrates the

range of possibilities that the combined

use of various PMODEs and PCOPY
statements give us in terms of enlarging
the image, etc. Some interesting things
happen when you PCOPY a graphics
page generated in colour in PMODES,
representing a quarter of the screen in that
mode, toasing!eb&ackandwhilepagein
PMODEQO filling the whole screen.

By randomising the whole process one

gets an almost endless variation of pat-
terns.

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

The further addition of randomised CIR-
CLE commands leads to an even more
interesting effect, but we will leave you to
experiment with that.

10 * PATTERNS c 1.ap Gwynn, 10/83
20 ' ¥% A program to demonstrate some variations on PMODE and PCOPY
30 PCLS RND(35)-1
40 PMODE RND(5)-1,1:SCREEN 1,1
350 FOR X=2 TO 255 STEP RND(10)
60 COLOR RND(4),RND(4)
70 LINE(O,X)-(X,0),PSET
80 LINE(255,X)-(255-X,0),PSET
90 NEXT
100 FOR X=2 TO 255 STEP RND(10)
110 LINEtO,X)~-(X,0),PRESET
120 LINE (255,X)-(255-X,0),PRESET
130 NEXT
140 SOUND RND(255),2
150 FOR I=1 TO 4
160 PCOPY I TO RND(4)
170 NEXT
180 GOTO 40
| then did no more on this project until  400-450  Page one of speech data input
o several weeks ago, when in my local instructions.
s p el I I n g library, | overheard a mother asking if there  460-510  Page two of speech data input
were any books to help her 11-year-old instructions.
son improve his spelling. I thought . . . isa 520-700  Speech data input routine (line
book an appropriate tool in this age of 640 FORD = 1 TO 1700is for
From Bob Palmer in Harrow television, home videos and electronic the time allowed to input a
LAST CHRISTMAS my neighbour came Machines? Surely a computer program word: approx. 2.5 secs.).
and asked my advice on whether he that could teach spelling would be more 720-740 Page one of spelling instruc-
should buy a dedicated Speak & Spell appealing to a young person and therefore tions.
machine for his son, or a home micro- More effective. : 750-800 Initialising Array SD with score
computer with a spelling tutor type pro- ! decided then to dust off my original  data.
gram. At that time | was not aware if there Program and write what | hope is an 820-980 Page two of spelling instruc-

were any spelling programs available for
micros but | did know that the pronuncia-
tion of some of the Speak & Spell
machines, and their range of vocabulary,
left a lot to be desired.

Both of these factors | considered to be
very important. After all, correct pronuncia-
tion is a prime requisite of good spelling,
and the ability of the machine to progress
with the student is essential for it to be
worthwhile. At that time | decided to write a

quick program to demonstrate the Dra-

gon's capabilities.

effective -but enjoyable update. The‘pro-
gram Spell has instructions “‘built-in”.
suggest that you run the program onoe
straight into Spelling Tutor, then re-run and
go into the ‘“‘speech input mode”. The
password is SPELL1.

Program notes

Lines

30-80 Page one of introduction.

100-110  Page two of introduction.

120-280  Password entry routine.
Data read statements.

350-380

tions (line 920 FORD = 1 TO
1700 is the playback time for a
word (the complement of Iune
640) ).

1440-1530 Spelling check routine (this
routine sets FL to 1 if the
wards do not match).

1020-1060 Carrect answer routine.

- 1070-1090 Incorrect answer routine.

1100-1180 Page three of spelling instruc-
tions (vowel identification
routine). :

1190-1200 Continuation of page three. P
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o DIM DECLloy SCE ()
S0 CLS
‘x FAGE 1 OF INTRODUCTION' =
FRINTESZ46, "SFELLING TUTOR"
FRIMTR6G+6, "BY BOD FALMER (D) "
FRINTELIDZ, “IM A FEW MOMENTS YOU WILL HEAR TONES, FLEASE ADJUST THE VOLUME OF
THE TELEVISINON FOR COMFORT-  GELE L ISTENING. PLEASE PRESE THE §
FOCERAR TO CONT 1MUE .
70 FOR D=1 TO 1000:NEXT D
o BOUND 89, 4 SOUND 100, 48 SOUND Yo, 4
G0 1F INKEY® <3 CHES(I2) THEN 80
100 CLS:FOR D=1 TO 400:NEXT D
110 FRINTE1A1, "1F YOU NEED 10 ENTER SFEECH DATA. . . ENTER YOUR °FASSWORDS
LSE FRESS THE SPACEBSKR TO COMTINUE WITH SFELLING TUTOR
120 SWE="SRELL "
120 TWe="" 1 T=0s X$=INFEY
140 as=INEEYS: IF A% = " THEN 140
150 IF A$=CHR$ (32) THEN 300
160 TWS=TW$+A$
170 CT=CT+1
180 IF LEN(SW$) <> CT THEN 140
190 IF TW$ = SW$ THEN I10
200 EC=EC+1
210 IF EC = 3 THEN 270
220 PRINTEI27, " INCORRECT FASSWORD"
270 FRINT@3I92, "FLEASE TRY AGAINY
240 FOR D = 1 TO 1000:NEXT D
250 PRINTEI®Z, "
260 PRINT@3Z27,"":GOTO 130
270 PRINTEIZ7, " INCORRECT FASSWORD"
280 FRINTEIBE, "FASSWORD ENTRY ABANDONED"
290 FOR D = 1 TO 1000:NEXT D
200 FL=2
Z10 ° % CHARS STRING ROUTINE *
320 CLS
30 DATA NEITHER,FORFEIT,LEISURE, FROTEIN, SE1ZE
40 DATA SOVERE LGN, SURFELT,WEIR, FORE IGN, WE IRD
50 DL=10
760 FOR I=1 TO DL
70 READ D& 1)
TBO NEXT I
290 IF FL = 2 GOTO 720 . v
400 FRINTEIS, "THE FRUOGRAM 18 SET-UF TO ACCERT TEN WORDS. THESE ARE STORED IN DA
Ta STATEMENTS.
410 FRINTE1A1, " INSTRUCTIONS FUB CHAMGING THE  TEXT OF WORDS TO BE SFELLED...
420 FRINTEZOS, "1/ FIRST EDIT LINES 530 % 340 AND ENTER THE NEW TEXT.
4730 PRINTE28S, "2/ CSAVE THE NEW FROGRKAM, THEN CLOAD AND RUN.
440 PRINTEIS4, "IF YOU HAVE COMPLETED 1 & 2 ABOVE FRESS SFACEBAR TO CONTINUEE
LSE FPRESS break KEY."
450 IF INEEY$: : CHR$ (IZ) THEN 450
460 CLS
470 FPRINTET7, "RECORDING SPEECH DATA"
480 PRINT@S7,"1/ REMOVE THE "MIC' OR “AUX’ FLUG FROM THE CASSETTE
RECORDER
490 PRINT@19%, "2/ SET THE RECORDER CONTROLS TO *RECORD" "
500 FRINTRZE9, "3/ IF YOUR RECORDER DOES NOT HAVE A BUILT-IN MICROFHOME:
CONNECT MI1CROFHONE
510 PRINTE417, "PRESS THE SPACEBAK WHEN YOU ARE READY TO RECORD"
20 IF INKEY$ <. CHR$(I2) THEN SZ0
570 CLS
540 CH=1
550 PRINTEIT, "THE WORD TO PRONOUNCE 1S... "iD$(CS)
560 FRINT@1Z9, "THIS SHOULD BE FREFIXED WITH THE WORD *SFELL’
570 FOR D = 1 TO 2000:NEXT D
580 CLS
590 FRINT@129, "PLEASE SFEAK AFTER THE TONES"
600 FOR D = 1 TO BOO:NEXT D " Continued on page 50
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610 SOUND 125,4

620 SOUND 89,6

630 MOTOR ON

| 440 FOR D = 1 TO 1700:NEXT D
650 MOTOR OFF

| 660 IF C5 = DL THEN &80

470 CS = CS + 1:CLS: GOTO §50

&80 CLS

690 FRINT@129, "NOW REWIND THE TAFE TO THE BEGINNING OF THE FROGRAM AND
LOAD. THIS WILL FOSITION THE SFEECH PART OF THE TAFE CORRECTLY

700 FPRINT@Z21, "PLEASE REMEMEER TO REFLACE YOUR MIC/AUX PLUG.

710 GOTO 1680

720 PRINTESL7, "WELCOME TO SFELLING TUTOR"

730 PRINT@128, "IN A FEW MOMENTS YOU WILL HEAR ASERIES OF WORDS.

740 FRINT@Z224, "CAREFULLY NOTE THE FRONUNCIATIONOF EACH WORD, THEN FOLLOW THE D
ISFLAYED INSTRUCTIONS.

750 SD$(1)=" YOU NEED FRACTICE"

760 SD®(2)=" NOT GOOD, BUT DO NOT WORRY YOU WILL SOON IMPROVE WITH PRACTICE"
770 SD$(3)=" GO0D, KEEF PRACTICING AND YQOU WILL S00N ACHIEVE AN EXCELLENT SCO
RE Ul

780 SD$(4)=" VERY GOOD'! NOT FAR FROM AN EXCELLENT SCORE"

790 SDE(S)=" WELL DONE! AN EXCELLENT SCORE"

800 SD$(&)=" WELL DONE! A FERFECT SCORE, YOU ARE NOW READY TO GO ON TO THE NEX
T. FROGRAM"

= || 810 FRINT@418, "FLEASE FRESS THE SPACEEBAR TO CONTINUE

| 820 EP$=" % IF YOU MAKE AN ERROR, TO *% ** RESTART LINE, FRESS KEY:"
| 830 IF INKEY$<>CHR$(22) THEN 830
B840 CLS 850 CF=CF+1
| 860 IF CF«<=DL THEN GOTO 880
GOTD 1540
FRINTEY, "LISTEN CAREFULLY"
FOR D = 1 TO 200:NEXT D
AUDIO ON
MOTOR ON
FOR D = 1 TO 1700:NEXT D
MOTOR OFF
AUDIO OFF
FRINTE69, "NOW TYFE IN THE WORD"
FRINT@192,"AS S00ON AS YOU HAVE TYFED IN THECORRECT NUMEBER OF CHARACTERS ¥
WORD WILL BE CHECKED. IF TOO FEW CHARACTERS ARE USED THE WORD WILL REMAIN
ON THE SCREEM.
| 970 PRINTEISZ, "THLS ALONE WILL INDICATE THAT THE SFELLING IS INCORRECT.
780 FRINTE416,EFSSCHR® (127> 5" ="
| 970 L=LEN(D#$ (CF))
| 1000 GOSUE 1440

1] 1010 IF FlL=1 THEN 1070

1020 CLS:SC=SC+1: IF CP=DL THEN 1540
1030 SOUND 136, 4: SOUND 100,6
1040 PRINTE196, "CORRECT, FLEASE CONTINUE®
1050 FOR K=1 TO 1000:NEXT K
1060 CLS: CT=0:G$="":60T0 240
1070 CLS
1080 PRINTESE, "YOU HAVE MADE AN ERROR.
1090 FOR D = 1 TO 900: NEXT D:iCLS
1100 PRINTEIS, "TO HELF YOU, HERE ARE THE POSTTIONS OF THE VOWELS..."
1] 1110 FRINTE416,EFS;CHRS (127) 5" *"
| 1120 C$(1)="A":CS () ="E":C$ () ="1"2C$(4)="0D":C% (5) ="U"
1120 FOR I=1 TO L
1140 FOR C=1 TO & ,
1150 IF MID$(D$(CF),1,1)=C6(C) THEN PRINT@104+I,C$(1)5:S0UND 150, 1:FOR D=1 TO
G:NEXT D:GOTO 1170
| 1160 NEXT CiPRINTE104+1,"-"3:S0UND 200, 3:FOR D=1 TO ZOO:NEXT D
[ 1170 NEXT I
1180 FOR D=1 TO 200:NEXT D
1190 PRINTE197, "NOW FLEASE TRY AGAIN"
1200 GOSUE 1440
1210 IF FL=1 THEN 1230
1220 GOTO 1020
1230 CLS:PRINT@32, "YOU HAVE MADE ANOTHER ERROR BUT DO NOT WORRY, HERE IS THE
CORRECT SPELLING..."3 Continued on page 52
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SALE

SOFTWARE REDUCTIONS

Up to £3 off some cassettes
(on over-the-counter sales only)

PRINTER BARGAINS

RRP Cable Sale Saving

(inc VAT)(inc VAT)  Price £E
Epson FX80 £503.70 £14.95 £377.00 £141.65
Epson RX80 FT  £366.85 £14.95 £298.00 £83.80
Epson RX80 £320.85 £14.95 £279.00 £56.80
Microlite 80 £264.50 £14.95 £247.00 £32.45
MCP 40 (Colour) £149.50 £14.95 £147.00 £17.45
Shinwa CTI CP80 £297.85 £14.95 £260.00 £37.85
Star DP10 £332.35 £14.95 £289.00 £58.30

THE STATACOM TOP 10

(Normal prices)

Juniors Revenge (Dragon Data)
Danger Ranger (Microdeal)
Eight Ball (Microdeal)
Cuthbert in the Jungle (Microdeal)
Ugh (Softek)
Leggit (Imagine)
Crazy Painter (Microdeal)
Skramble (Microdeal)
Space Shuttle (Microdeal)
Andromeda

Also: DASM/DEMON, HI-RES, EDIT+, COMPOSER, ETC,

NEW TITLES:

MONITORS

NOVEX 14" Colour Monitor £230.00
RGB as well as composite video and sound

FIDELITY MTV100 14" Colour TV/Monitor £230.00
MICROVITECH, SANYO, PHILIPS, PHOENIX

DISC DRIVES

DRAGON Drives + Controller £275.00 single,
£385.00 twin
CUMANA Drives + Delta £299.00 single,
£425.00 twin

SEOPRICCRRRINIEIOBLTLELEOBESGEFESSIIROHLLRABPPOGHRPROCDICRBRNESIGGOFITICHROVERRERPIBENEDCL GG ISRGEDOHRESBOODD

S0CEC00000000000000000B020PCCVPOPI000000000000000000000000000000000000000000000000000000000000000000CCORRSS®

00900000 & 0000 @ °0e 000 o
e O e o 0 &® o0e ©
oss_ 9 O e o 0 L] o0 o @
® @ 00000 & 000000 @® [ 1] ®
L l1l1) L AN J e e @ ® 900 666 & ®
(=] N = STATACOM LIMITED
e 234 HIGH STREET,
SUTTON, SURREY SM1 1NX

01-661 2266

[Towens |
CLuR

Telephone Mail Orders welcome

E200OPSOCEARRNO RS
S000000000000000000000

0000000000000 0000000000000 00

Theres still plenty of flaht left in the Confederate
South as each side selects forces to manoeuvreon a
full-graphics battlefield. Play against the computer
or challenge a friend to perfect your tactics and
re-write American history.

Send for Johnny Reb and these other totally
absorbing strategy games for your Dragon 32 now!

TYRANT OF ATHENS Fight land and |

| sonnny res sea battles against the vast
WARLORD Challenging game set In Persian Empire |
13th Century Japan

|
' s SAMURAI WARRIOR |
ROMAN EMPIRE Conguer the hostile Can you survive as a Samurai?
| countriessurrounding Rome |
made payable toMC Lothiorien. |
signed l

lenclose cheque PO forE =
Please debit my Access A CNO
Name Adidress

‘ send to M.C, Lothlorien, Dept. DY SGaParklane, Poynton, Cheshire SK12 1AE. I
Tel: 0625876642

' LOTHLORIEN R zhenminiaetrture |

|

Two great books to help
you tap the power of
your Dragon 32.

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

DYNAMIC GAMES FOR THE DRAGON 32 — Tim
Hartnell and Robert Young. Thirty magnificent games
for the Dragon are lurking in this 180 page book, to
make your computer behave just as you hoped it would
when you bought it. Programs include MAGIC CASTLE,
SNARK ATTACK, SPACE RESCUE, REVERSI/OTHELLO,
CHECKERS and CUBIK'S RUBE. Just £4.95.
N I N N BN B e ..
Interface Publications, Dept, i, 9-11 Kensington High St. London W8 SNP
[ enclose £ Please send me the books indicated
Dynamic Games for the Dragon 32
Making the most of your Dragen

l Name I
I Address I

 I————————— |
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FOR I=1 TO 7

SOUND 150,1

FRINT@192+1,">"3

FOR D = 1 TO 200:NEXT D

NEXT 1

FOR NC 1 TO L

FOR D = 1 TO 400:NEXT D

SOUND 200, 3
FPRINT@201,LEFTS$ (D% (CF) ,NC)

NEXT NC

FRINT@IZ1, "PLEASE COFY THE WORD TO
FRINTE2416,EF$ICHR$ (127) 35" ="
GOSUB 1440

IF FL=1 THEN 1Z&0

GOTO 840

FRINT2124, "YOU MADE AN ERROR,
FOR k=1 TO 2000: NEXT K

CLS

GOTO 950

GAOTO 370

1240
1250
1260
1270
1280
1290
13200
1310
1320
12320
1540
1350
1360
1270
1380
1390
1400
1410
1420
1420
1440
1450
1440
1470
1430

AS=INKEYS®: [F A%="" THEN 14350
1F A%< >CHR$(8) THEN 1480
GOTO 1440

CT=CT+1

1490 FRINT@1Z6+4CT, A%S

1500 GE=6G%+A%

1520 1F G%: >De (CF!
SA0 RETURN
CLS1SOUND 125, 4 S0OU
poON SC+1 GOTo o
pBLESDE Oy a0 T
SoE=8DE ) 1 GOTO
SCH=5DF ()
BLE=SDE (L) s GDITO
HLEESDE (5 « HR0TO
GUF=S0E (L) s GOTO
VORRINTEI:E S0
PRRINTELSY, CYOU HAVE CORRECTLY
v FOR D=1 T 5000 NEXT L

SUHIND 129, 42 SUOUND 89,6
FRINTELS " YO HAVE
FRIM®@ -y
1AnY FRINTE
1a70 FRINT@®L
DU ST Mk
SOION A Dey
TARG GO0 L AS0

1810 IF CT< 2l
THEN FL=12 RETLURMN

THEN

S1TOF
LESS
AR L

o UREW DN
MORE AR

JP.

LD

FLEASE

FRINTR1I6, " "t CT=0: G$="":FL=0: A$="": X$=INKEY$

1450

LE70,187C, 3570, 1570, 1520, 1

SFELLED ¢

CONTROL.
THAN: " DL
TRY AGETN
ATTEMPTS AT

CONTINUE"

TRY AGAIN"

580, 1590, 1590, 1600, 1610

SE0 80 0OUT OFYIDLS "WORDSE"

SFELLING TUTOR"
i THE CASEETTE RECORDER"

OME SESSTON AND NOT MORE THAR ONE SE

THANE YO

ROADRIDE IS a game where you have to
drive a car through a narrow stretch of
road. The further you go, the smaller the
road gets.

The left and right arrow keys are used
for movement. Sound is optional. Instruc-

Roadride

tions are given in the program. The
machine code is a sound routine; it is used
to get sound constantly through the pro-
gram, If the speed-up poke (POKE 65495,
0) doesn't work on your computer, delete
line 220,

From Andrew Thompson in Heathfield

1@ FORP=20808T020006 1A

20 READAS 120 IFLEFT$(AS,]1)="Y"THENS@®

3d POKEP,UAL("&H"+A$) 130 IFLEFT$(A$,1)="N"THEN160

4@ NEXT 149 CLSRND(9)-1

S0 POKE41],8H4E 158 SOUNDRND(255),2 :G0T098

6@ POKE412,8H20 160 CLEAR49Q

78 POKE410,8HBD 176 CLSY

80 DATABD,BA,B3,B0,BA,CS,39 180 PRINT@193, “DO YOU WANT SOUND?" ;
92 CLS@ 190 A$=]NKEY$

192 PRINT@192,"";

112 LINEINPUT"DO YOL WANT INSTRUCTIONS?" . Continued on page 57
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The complete
speech synthesis system

SPEECH SYNTHESIS MODULE

for the Dragon 32 computer

@ Fully cased module plugs into cartridge port

@ Unlimited vocabulary, using allophone-type,

dedicated speech chip

@ Approximately 250 words predefined; accessed
by entering word required

@ Complete control using five new BASIC
commands

@ Speech can easily be incorporated into existing
BASIC programs

® Up to 40 words spoken from one command;
speech can occur simultaneously with graphics

@ £37.95 inclusive

Also available: SOUND EXTENSION MODULE for
use with the Dragon computer — provides facility to
play chords and harmonies over five octaves —
easy to use via BASIC — built-in sound effects —
music and graphics can occur simultaneously —
two I'O ports — user manual — ONLY £34.95

inclusive

ACCESS/Cheque/PO to:

J.C.B.(MICROSYSTEMS)

29 Southbourne Road, Bournemouth, BH6 5AE
Tel: (0202) 423973

Write or phone for further details
LLILLTLRRL R LRI L LR L LR L L L]

%

NEW - FOR ALL DRAGON USERS

Programming the Dragon 32
Peter Lafferty

This new book guides
Dragon 32 users from the
humblest level of
programming in BASIC to
the point where they can
write programs that make
use of the Dragon’'s most
sophisticated features.

Programming the

Dragon32

The book covers simple
graphics, high-resolution
graphics, colour,
animation, sounds, music,
joysticks and the printer.
Included are listings of many programs not
previously available for the Dragon 32. 1

040801443 1 £6.95

Softcover 256 pages

Available from your nearest bookseller.

Newnes Technical Books

Borough Green, Sevenoaks, Kent TN15 8PH

.
r N of the hill

.

The RAINBOW is the biggest and
best magazine available for the TRS-
80*® Color, TDP-100, MC-10 and
Dragon-32 Computers.

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

the Rainbow 9529 U S Highway 42
502/228-4492 PO Box 209
Prospect. Ky 40059

YES! Signme up tor a year (12 1ssues) of the RAINBOW.

MName

Address

City Suate 2Zip
Payment Enclosed

Charge VISA MasterCard American Express

My Account# interbank # (MC onily)

Sgnature Card Expiration Date

Don't delay. For only $28 you can
get the Rainbow every month of the
year. Then your CoCo will be Kong of
the Hill too!

U.K. Subscription rates

U.S. $65 surface rale
U.S. $100 air rale
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1] 41@

1] 450

| 540
1] sse

H sse

| 200 1FAS=""THEN]?@
1210 IFA$="N"THENPOKE2080@@,S7ELSE IFAs="Y"
| THENPOKE 20008, 2:HBD ELSE170

22@ POKE65435,0

¥ 230 CLS@

| 240 FORP=0BTO1@

| 25@ A$(P)=STRINGS(12+P,239)+STRINGS (16-P
+128)

|| 260

| 270
280

1| 290

FOKE14@, 1
IFPEEK(3943)=223THENX=X~1 : IFX<BTHENX=

IFPEEK(344)=223THENX=X+1: IFX>31 THENX

| 360
| 372
380
390
| 400

Y=Y+D
S=5+5
IFY<17-1 THENT=Y+1:D=-0
IFY>L2 THENY=LZ:pD=-0
PRINT@488+Y,A%$(1);
IFPEEK( 1824 +X)=233THEN482
POKE1@24+X, 175

438 ]JFRND(5)=1THEND=-0

440 IFT)>10@THENI=I+1:POKE148, [X5+]:T=0:1]
| F1>18THENG1@

T=T+1
POKE 1824 +429+RND(32), 239
GOT0348
CLS
PRINT"YOU CRASHED"
PRINT“YOUR SCORE 1SS
L=L-1

IFL <=BTHEN?8@
PRINT"YOUR NUMBER OF LIUES ARE"L
POKE418,57
FORP=1T02000
NEXT
POKE41@, &4H7E
CLS@
GOT0340
END
FORP=1T016
PRINTSTRINGS (32, 128) ;

IFPEEK( 1824 +X)=233THENI=18:T=0:60T04

}| 420

460
470
| 480
490
500
510
1| 520
| 530

I s60
{] s-e

1] sap
|| soe
| 610
1| 620
630
20
640
| 650
| o
| 660
{1 =31
672 IFPEEK(20000)<>S?THENPOKE 14@,PX18ELS
EFORDL=1TO18 :NEXT
| 682 NEXT
1| 63@ PRINT

POKE1824+X,1/75
IFPEEK(343)=223THENX=X-1 : [FX<BTHENX=

IFPEEK(344)=223THENX=X11 : IFX>31 THENX

708 PRINT"YOU HAUE FINISHED THAT ROAD"

71@ PRINT“YOUR SCORE IS"S

720 JFL>1THENPRINT"AND YOU HAD"L"LIVES L
EFT"ELSEPRINT"AND YOU HAD A LIFE LEFT"
738 POKE418,57

740 FORP=1T042008

758 NEXT

/6@ FOKE41@, &HBD

770 G0T0O859@

/8@ CLS@

790 PRINT"OUT OF LJIVES"

808 PRINT@96, "YOUR SCORE WAS"S;

818 POKE41@,57

820 FORP=1T030008

838 NEXT

840 POKE418, &HBD

858 CLSRND(3)-1

860 LINEINPUT"DO YOU WANT ANDTHER GAME?®
HEE

870 IFLEFT¢(A¢,1)="Y"THEN16@

888 IFLEFT$(A$,1)="N"THENPOKEG5494, 8 :POK
E41@,57 :END

83@ G0TO085@

3e@ CLS

3180 FRINT®483, "ROADRIDE"

928 PRINTe432, "BY"

938 PRINTE4398, "ANDREW"

948 PRINTE483, "' THOMPSON"

9580 FORP=1TO6

96@ PRINT

978 SOUND], ]

988 NEXT

990 POKE41@,572

1808 FORP=1T05608

1818 NEXT

1828 FOKE418,&HBD

1830 FORP=1T0S

1848 PRINT

185@ SOUNDI, 1

1B6@ NEXT

188 CLS ¢

128@ PRINT"ROADRIDE IS A GAME WHERE YOU"
183@ PRINT"HAUE TO DRIVE A CAR TO THE EN
O

l18@ PRINT"OF THE ROAD. TOU USE THE LEFT
1118
Bt
1126
1138

PRINT"AND RIGHT ARROW KEYS TO CONTR

PRINT"YOUR CAR."

FRINT"AS YOU GO ON THE ROAD GETS®
1142 PRINT"SMALLER. "

1150 PRINT@482, "press ihe spacebar to st
- o Al

1162 POKE1583, 32

1178 POKE1IS13,32

1180 POKE1522,32

1190 POKE1525,32

1200 [FPEEK(345)=223THEN]6G
121@ GOTO12809 . .
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SRR TR,

ave

1 REMXXXXXDATASAUE XXXXX 420 CLS
2 REMXXA,D.BODEN 1983%x 430 PRINT“YOU CAN ENTER TWO FIELDS OF

| 18 PCLEAR] INFORMATION"

| 20 CLEAR 20000 449 PRINT:INPUT "TITLE OF FIELD ONE ";F1

| 30 CLS $

| 48 c=1 45@ PRINT:INPUT"TITLE OF FIELD TWO ";F2$
50 DIM A$(200) 460 GOsuUB 8@

| 6@ DIM B$(200) 478 RETURN

| >80 GoTo 1170 480 CLS:INPUT"ENTER FILENAME";F3$
80 CLS:PRINT"data store and search" 4390 OPEN "I",#-1,F3%

| 99 PRINT:PRINT:PRINT"TYPE IN RECORD THEN 568 C=!

| PRESS enter" 518 INPUT#-1,F1$,F2%
100 PRINT:PRINT"C(UP TO 20@ RECORDS)" 528 IF EOF(-1) THEN 560

| 110 PRINT:PRINT:PRINT"PRESS ENTER TWICE 538 INPUT #-1,A$(C),B$(C)

1| TO END" 540 C=C+1 550 GOTO 520

120 PRINT:PRINT:PRINT:PRINT:PRINT"press  S6@ CLOSE#-1:RETLRN

| @ key to begin” 578 CLS

| 130 IF INKEY$="" THEN 130 588 MOTOR ON

|| 142 CLS 59@ INPUT "FILENAME" ;F3$

| 150 PRINTC;"." 6B@ OPEN"D",#-1,F3¢

(| 160 PRINTF1$;"—-->" 619 PRINTH#-1,F1$,F2$

| 1780 LINE INPUT AS(C) 620 FOR 2=1 TO C

|| 180 PRINTF2$;"——->" 630 PRINTH#-1,A%$(2),B$(2)

|| 199 LINE INPUT B$(C) 640 NEXT 2

| 200 IF A$(C)="" AND B$(C)="" THEN RETURN 658 CLOSE#-1:RETURN

1 210 C=C+] : 66@ CLS:INPUT"TYPE NUMBER OF RECORD YOU

| 220 GOTO 158 WISH TO CHANGE--";X

B 230 CLS 670 PRINT:PRINT"PRESENT ENTRY FOR RECORD
| 24@ PRINT:PRINT:PRINT"ENTER STRING FOR S "X

EARCH" 680 PRINTF1$ 6398 PRINTA$(X)
| 258 LINE INPUT S$ 788 PRINTFZs$

: 268 CLS 718 PRINTB$(X)

278 FOR A=1 TO C-] 72@ PRINT:PRINT:PRINT"ENTER NEW DATA"
280 1=INSTR(!,A$(A),S$) 730 PRINT:PRINTF1e '

| 29@ J=INSTR(1,B$(A),S$) 742 LINE INPUT AS(X)
,‘ 38@ IF I=0 AND J=8 THEN 400 750 PRINTE2$;"——=>"
| 310 PRINTA;"." 320 PRINTF1$ 76@ LINE INPUT B$(X) 77@ RETURN
332 PRINTA$(A) 34@ PRINTF2¢ 288 CLS :END
350 PRINTBS$(A) 290 CLS
36@ PRINT:PRINT:PRINT:PRINT"press a key  gag PRINTDO YOU WANT TO -
RIGHT ARROW TO END","P TO PRINT" * g1 PRINT:PRINT"1. SEARCH FILE"
G#=INKEY$:1F Q#="" THEN 3/0 820 PRINT"2. LIST ALL RECORDS"
CLS:IF Q=73 THEN RETURN PRINT:PRINT:PRINT"enter number"”
IF @$="P" THEN GOSUB 110@:GDTO 31© @$=INKEYS$:IF Q¢$="" THEN 849
NEXT 4190 RETURN .. Continued on page 61






http:9.30--6.30
http:Sunbury-on-Tham.es
http:l'.34.95
http:5::12.95
http:Middle.ex

% E

IF Q<1 OR @>2 THEN 73@

ON @ GOSUB 230,890

RETURN

CLS:PRINT :PRINT :PRINT

A=1

IF A<l THEN A=]

If A>(C~1) THEN A=C=1

PRINT #i3*s =

PRINTF1$

PRINTA$(A)

PRINTF2¢

PRINTB$(A)

PRINT:PRINT:PRINT"TO MOUE THROUGH FI
LE USE UP AND DOWN ARROW KEYS.

~ }] 9968 PRINT"RIGHT ARROW TO END. "

1880 PRINT"P TO PRINT"

1| 1012 gs=InkEYS

1020 IF PEEK(342)=223 THEN1B7@

| 1930 IF Q$=CHR$(S) THEN RETLRN
| 1940 IF PEEK(341)=223 THEN A=A-1:CLS:PRI
|| NT :PRINT :PRINT :GOTO 918

1858 IF Q¢="P" THEN GOSUB 11@@:CLS:PRINT
'PRINT:PRINT :GOTO 39180
1868 GOTO 1@1@

e —
R

%S s

CLS:PRINT :PRINT :PRINT

A=A+1

GOTO 91@

PRINT#-2,A;"."

PRINT#-2,F1$%

PRINTH#-2,A%(A)

PRINT#-2,F2¢

PRINT#-2,B$(A)
PRINT#-2:PRINT#-2

RETURN

CLS:PRINT"simple filing system"”
PRINT:PRINT"DO YOU WANT TO ="
PRINT*PRINT"1. CREATE A& FILE"
PRINT"2. LOAD DATA FROM TAPE"
PRINT*3. SAVE DATA TO TAPE"
PRINT"4, SEARCH FILE"
PRINT"S5, CHANGE FILE"

PRINT"6. ENTER RECORDS™
PRINT"?. END" :
PRINT:PRINT"enter number of choice"”

Q$=INKEY$:IF Qs$="" THEN 1270
Q=UAL(A%) v
ON O GosuB 420,488,579, 730,660,380, 7 |

GOTO 117@

iy
12 REM ¥3¥¥BRERKOUTH kX
22 REM ¥¥*¥GRRRY SRUNDERS*X¥
32 REM ¥X¥¥30/4-/83%%k¥
49 POKEET42%,0:K=237
50 CLSA:¥M1=0:Y1=0:X]=22:Y]=]

€0 FORI=1 TO 21:PRINTE32+1,CHRS( 134+48);

78 PRINTR448+1,CHR®! 134+48);
88 NEXTI

59 FORT=33TO447STEP3Z:PRINTRT, CHRSC 134+483; 1 NEXTT

100 FORT=32TO444STEFP32: PRINTERT, CHREC( 143+112); tNEXTT
118 FORT=31TO443STEF32: PRINTET, CHREC 143+112); ' NEXTT.
120 FORT=3BTOD4425TEP32:PRINTET, CHR®C 143+112 55 ' NEXTT '
13@ FORT=83T0D441STEP32'PRINTET,CHRS( 143+112); : NEXTT
148 X2=X1+XI:IF X2>61 THEN XI=-XI:S0UND178,1 'GOTO140

150 IF X242 THEM GOSUB23@
168 IF POINTCX2.Y2>=8 THENGOSUB31®

170 . Y2=Y1+¥1:1F ¥2>27 OR Y2<4 THEMN YI=-~Y1:S0UND178.,1:G0OTO170

180 SET(K2,¥2,83:RESETC(XL, Y1) : X1aX2:Yi=Y2

190 As=INKEYS
200 IF AS=CHRE( 1B83THEMN X=X+32
210 IFAS=CHRS(34) THENX=X-32

220 PRIMNTEX. CHRSC 133+64 2 : PRINTEX+32, CHRB( 133+64 ), {PRIMNTEX+64.,CHREC 128, ' PRINTEX

~32,CHR®( 1287

232 IF POINTCX1.Y1)=3 THEM XI=-XI:B=B+1:'PRINTE3,B;

240 GOTO148

259 L=L+1:IFL>4THEN220@

260 PRINTRIO,L;

2790 SOUND199,1: ¥I=-KI

280 RETURM

299 PRIMTE1Z22+102. "GAME OYER";

300 FPRINTE2IE+3,"HIT ANY KEY FOR ANOTHER GO",:IF INKEYS=""THEN 300 ELSERUN

310 RESET(X2.,%Y2>
320 RESET(X2-1.Y22:RESET(X2-1,Y2-1)
330 K=K+13
342 PRINTE20.,K;
RETURM










+ DRAGON 32 & 64 *

made-to-measure in gually natural vinyl
with cut-outs for terminals and leads
Just send £2.95 (no stamp reguired) to:

ALLEN ENTERPRISES
Freepost, Luton LU2 8BR

ANDNOW ...

ATTRACTIVE CUSTOM-MADE
DUST COVERS TO FIT YOUR
DRAGON HARDWARE

DRAGON 32

Beige proofed fabric with red taped
edge, screen printed with Dragon.
DRAGON 64

Biue proofed fabric with grey taped
edge, screen printed with Dragon,
DISC DRIVE

Available in either of above super
colour combinations

Only £3.50 inc p/p

AVAILABLE NOW FROM:
COTSWOLD COVERS,
6 MIDDLE ROW,
CHIPPING NORTON, OXON.
Tel: (0608) 41232.

JOYSTICKS
DRAGON
JOYSTICKS

FULLY PROPORTIONAL
WITH FIRE BUTTON
Now only £12.95
per pair incl.

+ £1 p&p

PERITRON
21 WOODHOUSE ROAD

DRAGON 32/64 SOFTWARE
Games Pack One- 1 Poker (features full colour
Hi-res Graphics) 2 Hangman {great game for
all the family features full colour Hi-res
Graphics). Both on one tape ... Price
£4.99. Listing senace pnce 2p per line
Minimurn charge £1.00. Send chegues PQ's
to: P, Perris, B8 Poplar Crescen!, West
Yorkshire BD18 2HH.

LONDON N12 9EN

DRAGON LISTINGS from casselte by
return post, first copy £1, second 50p
K. Copeland. 23 The Lane. Awsworth,

Nottingham. Tel. 0602 324658.

DRAGON HITEXT. Place text on the
hi-res screen with this machine utility.
Features 32 x 24 display, six display
modes, upper and lower case, reverse,
field and double height characters, 224
redefinable characters, £4.95 to: R.
Thompson, 7 Brindiey Way, Southall,
Middx UB1 3JN. Tel; (01-571 3610

evenings.

QUALITY LISTINGS £2 per 1,000
lines. Send programs on cassette. 2

Rudding Drive. Batley, WF17 8QD.

SOFTWARE STOCK CLEARANCE,
almost half-price. Tapes from lead-
ing software houses. Tel: Chesterfield

2028 for information.

Here’s my classified ad.

(Please write your copy in capital letters
on the lines below.)

£0.20 £0.40
£0.60 £0.80
£1.00 £1.20
£140 ) £1.60
i£1.80 €200
£2.20 £2 40
£2.60 £2 80
£3.00 £3.20
£340 £3.60
£3.680 £4.00
L Please conbnue on a separate sheet of paper

Imake this...........

words, at 20p per word so l enclose€........

Telephone..........cccoerieeeriniisinnes

Please cut out and send this form to: Classified Department, Dra-
gon User, 12-13 Little Newport Street, London WC2R 3LD

FORTHE DRAGON?}

—MOVIZ
e J ‘ £6.95
LJ _—'—-ﬁ‘—"_’_

__'La—-—‘)) New Orggimal{ame:
Can vousumive the moyie business®

With 3D packageng and frev red groen glassas

SPECIAL
“oriiR_]

P. PERRIS EDUCATIONAL SOFTWARE
MATHS PACK ONE £2.99

1

2 MEASURES TESTS £1.80
3 AMERICAN CAPITALS® £1.99
4. HANGMAN® £4.99
5 POKER® £4.99

*Features 1l colour Hi-Res Graphics
Send cheques POs 10: P. Perris, 88 Poplar
Crescent, Shipley, West Yorks BD18 2HH, or

send SAE for full lists,

CHEQUEI" (Yt ED40, Z39HIGH ST,

STRATFORD, LONDON EI1521%

FOR BETTER AND FASTER
KEYBOARD control with telewriter,
Send £2 for M/L list to: T. Bik
Uilenstede 12 1183 AH Amstelveen,
Netherlands.

TOP QUALITY EPSON LISTINGS, up
to BK £1.25, 25p per K extra. Cheque
PQ and SAE to: A. Kershaw, 36 Red-
ditch Albany Park, Bracknell, Berks.

CENTRAL HEATING CALCULATOR
TAPE gives radiator and boiler sizes.
Metric tape gives areas, perimeters.
volumes and capacities of cylinders,
cisterns and pipes with imperial to
metric conversions. Ideal for business.
college and school use, £7 each. Dra-
gon BBC (B) TRS80 Il IV. Torwood
Educational Tapes, 250 Leicester
Road. Markfield. Leicester.

SAVE TYPING. All programs pub-
lished in Dragon User in 1983 on one
cassette. 75 programs for only £5.95
inclusive. Cheques, postal orders to
M.K. Software, 26 Barmoor Close,
Scarborough YO13 ORZ.

ELKON ELECTRONICS. Top-shot
joystick, as new, £7. Tel: 01-948 3420
after 6 pm.

DUPLIT will duphcate machine pro-
gram, even autorun, £5. Why not auto-
run your Basic or machine program.
£5. Send to: Tim, 179 Sutton Road, St
Helens, Merseyside, WAS 3DU.

QUALITY DRAGON LISTINGS 75p
per copy. Graphics screen copies,
sizes 11 cms x 8 cms, 20p. 21 cms x 16
cms, 30p. Cassettes, chequesPQ (in-
cluding 30p postage) and requirements

to: Y. Butler, 3 Walbank Road,
Armthorpe, Doncaster. Tel: (0302)
B33464.

DRAGON PRINTOUT SERVICE.
Send £1.75+ cassette and Sae to:
Abercrombie House, Town Street, Sut-
ton Cum Lound, Retford, Notts

COMPUTER PROGRAMS copied
(cassette based only). Printed inlay
cards supplied if required. Minimum
order 10 cassettes. Price from 44p
Tel: MG Copies (MIG Recordings),
Burntwood 75375 (24-hour answenng
service)

DRAGON HI-RES TEXT WRITER. In-
corporate it in your own programs, on
cassette. £3.95 including p&p. CM.C.
Software, 218 Braithwaite Road,
Sparkbrook, Birmingham B11 1LB.

A
Abacus Software .............. 54
Ampalsoft .............cccceeeoeee. 15
B
Beyond Software
Brunton Software
Butterworths .............occ...e
C
CasCOM .ovssissmmmamsininie 58
Compusense 10 &11, 34 & 35
Computasolve ................... 60
o]
DACC... .. 58
DRG Peripherals . b5
Datapen...... w DB
Deltasoft...........cccocvivernnan 56

Merlin Microsystems..
Microcare
Microdeal....
Micro-De-Bug
Monster Software ...
J. Morrison (Micros)

o]
Oasis Software.............. 6&7
Oetistia veerere B0
Oltrosoft................cooeeeveeee. B0

Premior s
Program Factory....

RaiNboOW .......coviiiiiciciiiiiniens 53
Red RomData........ccovevnee 60

S
Sp Electronics ...................
Salamander Software..

H
HOtCo-Co...ooovvveerecnne 38
|
Interface........cccc.cocvee v, 51
J
JCB Micro Systems ........... 53
JLC Electronics ................. 46
L
MC Lothlorien.........ccceecv.... 51
M
M& JSoftware .................. 58
MST Consultants............... 44

Seconda Moore.................
Shards Software........
R Shepherd Software
Slik Software ...............
Softshop..........
Statacom ........ccccooevevevennnn,

Tiger Software...........couv
Trojan Products ..
Tudor Williams...........c.......

v
Video Games International 5
Voltmace ..o, 48
w
West Devon Electronics .... 60
Windrush......ccocooieiieenne, 30
Wnntersolt : ... B2
Wizzard Soﬁware ............. 54
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