


NEW RELEASES FOR THE DRAGON 32/64
FROM SALAMANDER SOFTWARE
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DATA RETRIEVAL SYSTEM

This program has been designed to provide a method of DRS is a powerful database package for the Dragon
drawing pictures with your computer which is both fun computer, supporting files stored either on cassette or
and educational, and yet simple enough to be en| ﬂ!'oyed by disc (using the Dragon Data DOS).

the young or mexpenenced computer user and DRS has been designed for ease of use and flexibility. You
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enthusiast alike. can design your own database, specifying number and type of
Pictures are drawn by telling the “turtle” to move forward fields. Powerful full screen editor allows easy design of your own

and turn so that it traces a picture on your TV screen or 4 colour screens.

printer/plotter. DRS contains full facilities for adding, maintaining and
Powerful “repeat” and “word library” facilities allow you to deleting records. Fields may be added to or deleted from existing

build up new commands as you progress, and you can save your files even after records have been added. Search facilities allow

“word library" on cassette tape or floppy disc. for selection of records by any portion or combination of fields.
The end result of using a system such as this is an increased DRS also has an extremely flexible report generator, allowing

knowledge of geometry, and a basic understanding for anything from printing of labels to paged reports.

of simple programming, making the program ® 22000 characters of data per file.
an ideal educational tool for all ages. A ® 154 000 characters of data per disc file.
e Snappy 32 page manual included. e Each record may contain a maximum of
¢ Runs from cassette or disc (using 480 characters, 26
either Dragon Data DOS or Premier alphanumeric fields
Microsystems DOS). and 10 numeric fields.
¢ Simple command structure. ® Inciusive, exclusive

® Repeat command sequences - and ranged searches
can be nested to 32 levels. on alphanumeric
e “Word" definition - fields.

can be nested to
30 levels.

* Powerful "word
library™ handling.

* Save and load
library using
cassette or disc.

® Dynamic editing of
command strings
and word library.

e Scaling and
stretching commands.

e Will draw pictures
on 4 colour (G

e Comparative
searches on numeric
fields.

® Add, delete and
change records.
o User definable screen
displays.

® User definable report
generator.

® Record formats may be
changed at any time.

¢ Disc files require Dragon
Data DOS.

printer/plotter Price £14.95
(TRS-80 GCR115,MCP-40,
or compatible )OS
plotter).
() 7__;/
Price et
£9.95 Tape duplication by
Please add 50p P.&P.10 all orders. Send AS SAE for full catalogue. DATALCOE

Cheques or postal orders payable to:

alamander
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17 Norfolk Road, Brighton, BN1 3AA. Telephone: Brighton (0273) 771942.
Look out for these other new releases from Salamander Software.
DRAGON: Wings of War £7.95 (WW Il Adventure). The Cricklewood Incident £7.95 (Weird & Wonderful Adventure),
BBC: Eagle £7.95 (Original Arcade Action). Turbo £9.95 (BASIC Compiler)
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Editorial

“THE ENTRANCE FROM the wings of GEC was not entirely unexpected” was our
comment last October when Brian Moore, formerly deputy managing director of a GEC
subsidiary, took over the running of Dragon Data. So it was no more of a surprise when
the electrics giant moved further into the spotlight earlier this year.

It was announced that sales and marketing of all Dragon Data products had been
taken over by another GEC subsidiary, GEC McMichael (this is one way to tell you're
dealing with a giant company, when you find it's got subsidiaries everywhere). GEC now
has a finger in a lot of computer pies, ranging from such things as specialised chip
manufacture to viewdata. It's not clear at this stage exactly what GEC's grand strategy is,
but it certainly has enough cash to support any moves it cares to make. And it's also
prepared to play a waiting game. Early last summer GEC was involved in talks with
another British micro manufacturer, Torch. These talks came to nothing, and only now
has the company’s interest in the micro market been publicly revived.

However, GEC has missed one chance to invest in Dragon Data. Toy-maker Mettoy,
formerly a shareholder in Dragon Data and the founder of Dragon computers, went into
receivership at the end of last October — nearly a year after selling Dragon Data off to a
consortium of investors. This meant that Mettoy's shares were up for grabs, with the
other shareholders having first refusal. At the same time as news of the GEC marketing
deal broke, it was announced that existing shareholders had taken over Mettoy’'s
holdings. So one string with the Dragon's past was finally broken, as the GEC strand
continued to unravel. The main shareholder in Dragon Data is in fact Prutech, the high
technology investment division of Prudential Assurance, itself a shareholder in GEC.

What this manoeuvring means for Dragon users is hard to say. GEC's marketing
influence seems more likely to benefit Dragon Data's move into the business market —
how much clout the electrics giant can bring to bear on the home computer market
remains to be seen. Intriguing, too, is how “interactive” the relationship between the two
companies will be. Obviously Dragon Data will be concentrating on developing products
GEC is keen to market — so in this way GEC will be playing some role in deciding
Dragon Data's direction. Of course there are two sides to being involved with a giant like
GEC. Its very size suggests that it will be, on the one hand, lumbering, but on the other,
stable. The first seems a little inappropriate for the home computer market but the
second does have advantages for users — for example, Micronet's interest in providing a
Dragon service has been encouraged by GEC's arrival. And GEC has a reputation for
avoiding many of the problems of sheer size by allowing its subsidiaries a great deal of
independence.
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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.

Oasis
replies

I'M AFRAID Maurice Brown has
caught us out! The first version of
Dragon Chess did have this prob-
lem. It was not very sporting to
say the least, and did sometimes
resign before losing. Not deliber-
ate | promise but a genuine bug.

We cured this a long time ago
and | can only think you must
have an old version. Please call
us or send your full name and
address for an immediate replace-
ment. We do, of course, offer this
to any other readers with the
same problem,

By way of compensation, Oasis
Software would like to offer to
anybody replacing their Chess the
other four games — Backgam-
mon, Othello, Dominoes and In-
vader Cube — for £9.95 (the full
retail price for the Compendium
being £19.95).

By the way, our new address
is: Oasis Software, Alexandra Pa-
rade, Weston-super-Mare, Avon.
Phone (0934) 419921.

John Gross,
Oasis Software.

Tapescan
code

IHE SEISCAN routine in Febru-
ary's Dragon Useris not to gener-
ate the initial Tapescan code as
implied in the text, but is a simple
Basic program to make loading
and copying of the initially saved
program easier.

It prepares the machine for the
machine code load ie the CLEAR,
reads in the Tapescan machine
code program, and is then menu
driven allowing various options
such as motor on/off to position
tapes for copying the routines to
and automatic copying of both
Setscan and Tapescan to further
tapes.

| have just spotted a minor
error in line 37 of the program
listing where the screen message

will appear as . . . THEN CON-
CLUSION . . ."" rather than "
THE . . .”

| suggest that Bruce Devlin's
excellent short Machine Code
Loader routine (page 51 of De-
cember’s issue of Dragon User)
be used to initially set up the
Tapescan code.

At last | have managed to get
the Dream cassette and have used
it to assemble Tapescan. Any

readers with assemblers with par-
ticular quirks, or having problems
entering directly from the dis-
assembled listing, should write to
Dragon User (enclosing a
large, stamped and addressed
envelope) for a copy of the Dream
listing.
| note with interest the com-
ment in Margaret Norman's arti-
cle in February's issue (page 31)
regarding finding out by trial and
error how many records may be
held in the Addfile program. The
techniques detailed in my OM
article in the March issue should
be of great assistance.
Pam D'Arcy,
High Wycombe,

Which
printer?

| HOPE | am in time to prevent
others being disappointed.

In the February issue Brian
Cadge, in Dragon Answers, sug-
gested the use of the Microtanic
Printface to enable a Sinclair prin-
ter to be used. | consider that
both Brian's statement and Mic-
rotanic’s advertisement are mis-
leading.

The interface uses the cartridge
port, not the printer port. It will
only print what is on the screen. It
does not respond to the normal
print commands. It requires a
software input first. And the Dra-
gon version (unlike the BBC
shown in the ad) is not cased.

F Thornton,

Taplow,

Maidenhead.

OUR apologies for raising
hopes. The Printface comes with
screen dump software (cassette
plus listing). Users can study
how this works and develop their
own hi-res programs — and
we'll certainly consider pub-
lishing any readers’ submis-

sions. You can print our your
own program listings with the
Printface by going through
screen by screen. The Dragon
version is not cased but the
electronics are hidden. Make
sure, though, that if you buy a
Sinclair printer the power supply
is included.

Still on the subject of printers
— we got the price of the Tandy
CGP-220 wrong in our February
issue, it's £499 not £149.

Back to

Basics

| HAVE spent a number of nights
glaring at the monitor screen in
frustration before the following
pennies eventually dropped. |
pass the information on to save
other machine-code freaks from
similar pains.

The Dream package (editor/
assembler/monitor) is an incredi-
ble piece of software, bristling
with delights . . . but take a look
at the following feature:
ORG
PUT
EQU

PAGES
PAGES

PAGES 7680

In the above, because the ORG
and PUT labels were defined after
being used, the assembler, on its
first pass, tried to assemble the
code in PAGE 0, which is heavily
committed to the operating sys-
tem, and as a result, all hell
breaks loose. Labels used in ORG
and PUT lines must be defined
before the ORG and PUT lines.
When a machine code routine
wants to get back to Basic with an
RTS instruction, you must be
sure that the DP register contains

azero . . . oryou will never arrive
at Basic.

Alun Evans,

Ynysforgan,

Swansea.

Software Top 10

1 (—)TheKing..................
2 (—)Eightball...................
3 (5) Scramble................

4
5
6
7

(

(—) Transylvanian Tower

(—)Dragon Chess..........

(—)Grand Prix................
8 (3) CuthbertintheJungle.........................
9 (—)Devil Assault............

10 (6) Ring of Darkness.....

Microdeal
Microdeal
Microdeal
Imagine
Richard Shepherd
Oasis Software
Salamander
Microdeal
Microdeal
Wintersoft

Chart compiled by Boots

Screen
scroll

WITH REGARD to T Harvey's
letter in Dragon Answers in the
February issue, | have written the
following program to scroll the
screen sideways. | hope this may
be of some assistance to Mr
Harvey as well as any other reader
with this problem.

31990 Holds the start address
31992 Holds the end address

7000 7000 ORG 32000
7D00 BE LDX 31990
7D01 96  ADR1 LDA $B9
7002 3501 ADR PULS CC
7004 66 ROR X
7005 3401 PSHS CC
7007 30 LEAX 1.X
7008 4A DECA

7009 81 CMPA #0
7D0A 2EF6 BGT ADR
700C BC CMPX 31992
700D 2FF2 BLE ADR1
7D0F 39 RTS

7010

The BASIC program for the above
is:

10 'SCREEN SCROLL
20 'WRITTEN BY P PHILLIPS
30 FOR X=1 TO 16:READ
X$.POKEX+31999 XS:NEXT
40 DATA BE, 96, 35, 01, 66, 34,
01, 30, 4A, 81, 2E, F8, BC,
2F. F2, 39
P Phillips,
Port Talbot,
West Glamorgan.

Tandy
recorder

IN VIEW of the continuing saga of
the I/0 error, some readers may
like to know that in a year of
trying various cassette recorders
with my Dragon, the only one to
record and play back data fault-
lessly has been the Tandy Colour
Computer.

This has operated with all the
plugs in all the time {even in long
programs). In view of the Dra-
gon's ancestry, this compatibility
is not surprising.

A good feature is that the fast
forward and rewind keys are not
on the remote control circuit, and
one does not need to type
MOTOR ON to rewind for data
files etc. The bad feature is that it
is not cheap.

Phillip Birch,
Rushey Mead,
Leicester.
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GEC
selling
Dragons

NEW MICROS and peripher-
als are on the way from Dra-
gon Data following the news
that GEC McMichael has
taken over its UK sales and
marketing.

Few details of the products
are available, but plans in-
clude joint sourcing on a range
of peripherals, with some
appearing this summer.

The new micros, up range
to the 64 and running OS9,
should arrive earlier — with
one or possibly two being in
the shops by the end of this
April.

) \.f"}i“
“'"He's riding to the rescue”

Micro
drives on
the way

MICRO DRIVES with a mega-
byte of memory are on their
way from Premier Microsy-
stems.

Single “‘bare” versions of
the 3%z inch Sony drives are
already available at just over
£200. The dual packaged ver-
sion, with a megabyte of mem-
ory (unformatted), will sell for
under £500 — including Pre-
mier's disk operating system
Delta.

The diskettes themselves
cost about £50 for 10 but, as
Premier's Mike Bedford points
out, they are "virtually indes-
tructible™.

All Premier's disk software
will be available — covering
business, utilities, games and
education.

Micronet is set for
a spring launch

THE LONG-AWAITED tele-
software service for Dragon
users is due to arrive soon
from Micronet 800.

BBC and Spectrum users
already have access to Mic-
ronet, which says that it is
planning “to offer software for
the Dragon 32/64 this spring”.

Two modems will be avail-
able — the 1000 at £69.95

and the more software con-
trollable 2000 at £84.95. Addi-
tional communications soft-
ware will bring the price up to
nearer the £100 mark. Other
modems can be used — write
to Micronet for details.

Other costs include a sub-
scription charge of £13 a quar-
ter (£8 for Micronet, £5 for
Prestel); a connection charge

of 5p a minute in peak hours;
and the cost of the telephone
call.

In return you get access to a
range of free software, micro
news, electronic mail facilities,
Swapshop and Clubspot —
plus the chance to play the
interactive game Starnet.

With Micronet you also have
access to the rest of Prestel.

All the fun at the fair

THE news from the Leisure
Electronics Trader show, held
recently at London's Heathrow
Penta Hotel, was good for
Dragon users.

The show, first of its kind,
was a trade only exhibition for
the home computer industry.
Over 100 exhibitors gathered
together to display their best
selling and up and coming
products and software titles.

Of interest to Dragon soft-
ware buffs are new titles from
Salamander, Shards and
Sulis.

Following on from its Janu-
ary releases, Salamander has
scheduled March as the date
to launch The White Cliffs of
Dover (price £7.95) as a se-
quel to Wings of War. Having
parachuted into France and
found a chateau somewhere
deep in enemy occupied terri-
tory, you now have to make
good your escape and reach
the safety of “good old Bligh-
ty".
And if it's more sequels that
you're after, Dan Diamond in
Franklin in Wonderland
(£9.95) is back. Fresh from the
adventures of his original tril-
ogy, he is ready to embark on
the first of a whole new
second trilogy.

Also being released are
Red Meanies, a 3D maze
game in the Pacman tradition,
and Eagle, a non-violent
machine code arcade game
originally available for the
BBC micro.

From the people at Shards
comes a four part educational
adventure, a sound utility and
a real life simulation game for
adults.

Mystery of the Java Sea
(£7.95) uses over 100K of

Beyond Software's show-stealers at LET

memory as you journey from
Bristol to London and on to the
Caribbean in search of a sunk-
en treasure ship. With three
levels of difficulty and three
different scenarios, this is bil-
led by Shards as an ideal
mystery adventure for the
whole family.

Shaper (£9.95) is a sound
utility program, plus manual,
which enables you to create a
sound from scratch or alter
and build on existing sounds
by changing one or more of
the given variables.

North Sea Oil (£5.75) is an
adult financial game written by
an offshore engineer. Acting
as offshore installation mana-
ger, you have to run the oil rig
and generate a profit of $100
million.

Sulis Software also has
three new releases out now
for the Dragon 32, and is
planning to release two large
programs for the 64.

The programs are all educa-
tionally oriented. Besieged is a
game to test your vocabulary
and spelling. To move a knight
over the castle bridge the user
has to identify a word from its
definition or clue and spell it
correctly. For example: defini-
tion — bring back to life, jum-

bled clue — ssscttraaeeiu plus
distractors, word — resusci-
tate.

The castle is saved when
the user succeeds in spelling
a series of words correctly;
and is conquered when three
mistakes are made, allowing
the infidels to mount the castle
steps.

Following on in this vein are
Wordpower, a game to help
you improve and expand on
your use of English, and Just a
Mot, which helps you parlez
Francais. Five hundred
French words with their En-
glish equivalents are given. All
three programs cost £9.95
each.

On the negative side of
things, Richard Shepherd has
no plans at the moment to
convert further programs to
the Dragon. Transylvanian
Tower has sold well according
to Richard Shepherd, but not
well enough to encourage
further conversions.

However, Quicksilva is look-
ing into the possibility of con-
verting some of its successful
programs. And Griffin and
George, the educational soft-
ware people, are considering
creating programs for the Dra-
gon 64,
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SPEECH and

% for your Dragon 32 Computer
OUR HIGHLY SUCCESSFUL SPEECH & SOUND MODULES
N(

W AVAILABLE IN ONE MODULE

@® Combined module costs £65 inclusive of VAT & postage
® Modules also available separately. Speech module costs £39.95 inclusive.
Sound Module costs £36.96 inclusive.
® Payment by cheque, postal order or ACCESS.
® At £65 inclusive of VAT & Postage, the combined module represents a considerable saving on the separate Modules.
P.CW. Vol 2 No 47 @ modules are fully cased and plug into cartridge port
... a great asset in education & in @ sophisticated operating system included — complete control using new

l'f
; y g !
thepsmavu$r\g°:ailvn:wr flrslewndig programs. 50% H‘g 5‘ BASIC commands — no need to ‘PEEK’ or ‘POKE’ — no additional

numbers & is very impressive

What Micro — February 1984
. . . a well made cartridge
. . . comprehensive & easily understood
=7 .

cassettes necessary
® Speech and sound can occur simultaneously with graphics —

speech & sound TOGETHER from new combined module

® Unlimited speech vocabulary using allophones — over 200 words
pre-defined for text to speech output. All numbers spoken from
direct entry

® advanced sound features three channels, ‘noise’ generator and
envelope generator — six octave range — incredible sound effects.
Control over envelope generator direct from BASIC.

® Comprehensive user manual includes many examples

@ Modules available separately if required. Speech module £39.95

Sound module £36.95

o ° . :
—-— [ Chece/PiD. Wi Sound Module incorporates two input/output ports

' <J.G.B.(IMICROSYSTEIVIS)

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

Dealer & Export orders welcomed. Write/phone for details TELEX NO. 418405 PDC G

...MST...MST...MST...

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

MST DATABASE added. multipled, subtracted, divided, formatted etc. across rows and down columns,

Computensed card index filing system. Choose your own c¢ard headings — nine in all. Add
cards and delete cards. Sort them, search them, amend them. print them, view thern. Total
fields. Flexibility at the touch of a button.

MST INVOICES & STATEMENTS

Seeing is believing. The power of this program is too great to be described in detail here. n
stores up to 50 customer addresses. Il prints superb Invoice and Statement pages. A
separate CREATOR program allows user details to be added — and AMENDED. Vanable
VAT rate calculations. Discount calculations. Carnage costs are automatically incorporated
1o produce an accurate AMOUNT DUE. ANl this PLUS user-defined footer messages. Even
poor quality printer paper produces superb invoices and statements

MST MAILER/ADDRESS BOOK

This highly-acclaimed dedicated database prints selecled ranges of address and other
labels by SEARCHKEY or RECORD RANGE. Select addresses by street. by town. by
region. Screen and printer options. Browse. Records etc. A superb little program. 1,000
records in all on five files

MST CALC

The MST-Calc Spreadsheet is designed o replace pen, paper and basic calculator with a
standard Dragon tape recorder. TV set and ponter. Each program comes with a 20-page
booklet descriving MST-Calc and its operation

The Spreadsheet enables work to be carmed out on 21 rows and 20 columns

Numbers relating 1o headings can be orientated horizontally or vertically They can be

MST STOCK (PR) STANDARD £59.95 INC. VAT

All stock details are held on one-sided floppy diskette to produce screen displays and
printed reports on stock status, stock movemnent, stock shrinkage, dead stock, stock sales,
stock purchase, re-order costs, and much more, Records may be referenced by number or
part-description, and analys:ss code gives additonal flexibsity. 1,000 stock items per disk

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

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

Ten levels of bracket pars can be used to establish operator precedence in eguations
Rows, part-rows, columns, part-columns can be summed or averaged, Equations placed in
one location can be repeated (replicated) across rows and down columns to save typeng-in
time. Recalculation procedures allow powerful WHAT-IF? projections 1o be carried oul at
the touch of a button, Business data so obtaned can be stored on tape o disk

MST STOCK CONTROL

Computensed stock control, Alpha numeric references. Stock description, user-defined
stock units, cost sell prices, re-order levels, supplier getails.

1,000 stock items on five files on a single-sided disk, Produces stock evaluabon over
user-selected range of stock, stock lists, re-order reports, screen/pnnter ophions

MST BUSINESS ACCOUNTS

Another gem of a program, What won't it do7 is a more suitable question than what will it do.
A unique search facility enables all data entry problems with a 32-character screen to be
overcome. Transaction List, Debtorcreddor Lists. Search Amend selected cusiomer
records, Bank Summary, Year-lo-date. Manual Bring Forward opbons make this a supert
program. Credit Cash sales and purchases are all neatly linked with Bank Account option to
allow an up-to-date statement of your financial status.

MST HOME ACCOUNTS

A lovely program. Keep frack of your household budget. Menu options include Estimated
and Actual budgels, up-to-the-minute bank statements, current balance etc. Graphical
representations of past and present months. printouts of surplus and defict, and much
more

MST-EXEC (PR) STANDARD £59.95 INC. VAT

Super Invoices/Statements formatter with integral Maller. A working package. Use it to
generate selective Madshols, customer analysis, save typing time for invoices and
staternents. Spool documents to disk, and despoal fo printer. 200 addresses can be saved

TICK THE APPROPRIATE BOX. PRICES INCLUDE VAT AND POSTAGE.
TAPES £19,95 Inc. each

CD DISKS £24.95 inc. each 1 Business Accounts

2 Mailer 71 MST-CALC
O InvoicesStatements = Home Accounts
2 Stock Control 0 Database

Cheques etc. should be made payable to MST CONSULTANTS

MST Consultants. Newton Road, Bovey Tracey, Devon TQ13 98B. Telephone (0626) 832617

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

MST

CONSULTANTS

Cost effective
business software
for home computers
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Get on
board to
learn about
interfacing

IF YOU want to learn more
about microprocessor control
and logic design, or are look-
ing for a process control in-
strument, Electroanalytical
Technology may have the
answer.

Its interface board comes as

a kit for £40 including manual
and plugs into the Dragon's
cartridge port.

The interface includes a
6821 peripheral interface
adaptor chip, analogue to
digital convertor, digital to
analogue convertor, and 10-
bar LED display.

Applications include data
acquisition and process con-
trol, although the board has
been designed to be “as ver-
satile as possible”. Applica-
tions notes and ideas for de-
velopment are also included.

Electroanalytical Technolo-
gy can be contacted at 8
Access Road, West Derby,
Liverpool L12 4YN.

Users’ club moves
along south coast

THE DRAGON Users' Club in
Wareham has outgrown its
former home at Games and
Computers and moved along
the coast to Bournemouth.

The club is now being run
by Computerhouse UK. Alan
Monaghan, who is moving
with the club, explained that
the way '‘things grew"” and the
time it takes a new company
“to pick up the reigns” had led
to some administrative prob-
lems.

Computerhouse UK prom-
ises to meet any unfulfilled
orders as soon as possible.

Any queries on outstanding
orders should be addressed to
the company at 9 Norwich
Road, Bournemouth, Dorset
— or telephone (0202) 25418
from the beginning of April.

Alan also promises that re-
funds will be offered to users
who are not satisfied with the
service.

He added that the cassette-
based magazine Dragonwings
had hit some problems, partly
with mixing audio, machine
code and Basic programs. But
Computerhouse UK was “‘now
on the verge of getting it right".

Going on the air
with the Dragon

DRAGON-COMPATIBLE
broadcasts are on their way
from the Radio 4 Chip Shop
programme — and amateur
radio fans already have their
own network to tune into.

Chip Shop producer Trevor
Taylor explained that the Dra-
gon translater was ‘‘within
days of being ready”. How-
ever, listeners should wait un-
til the service is announced on
the air before sending off any
money.

Chip Shop started regular
broadcasting in the middle of
January. Its initial run ended
on the 17th March but summer
specials are planned and
“normal service” will be re-
sumed on the 15th Septem-
ber.

The Chip Shop programme
itself went out on Saturdays at
5 pm. Its Takeaway Service of
software was broadcast on
four nights a week at 23 mi-
nutes past midnight — just
after the shipping service.

The Takeaway service is
broadcast in Basicode 2. A
cassette with programs con-
verting this to machines such
as the BBC B and the Com-
modore 64 is already available
— at £3.95 including a hand-
book.

Once the Dragon version is
added users will be able to run
both Takeaway broadcasts
and any other programs re-
corded in Basicode 2 on other
machines.

The place on the dial to find
Chip Shop is 200 kilohertz
long wave. It also goes out on
VHF and the medium wave —
frequencies vary from area to
area so check in the Radio
Times.

Amateur radio fans should
turn to 144525 megahertz to
join Dragnet on Sunday morn-
ings. The first Dragnet took
place on the 1st January from
11.30 to 12.00. The net now
starts at 11.00 but organiser R
A Davis says that “‘even an
hour is hardly enough”.

Apart from participants in
the net there is a wide range of
listeners. Stations join in from
Leicester, Loughborough,
Nottingham, Hucknell and Bol-
sover. And most can be heard
over a radius of 50 miles.

Some participants are look-
ing at new ways to allow Dra-
gon to Dragon link-ups on the
air and the organiser promises
“no doubt we shall soon be
enjoying the fruits of their
labours™.

Flex promises portability

FLEX has arrived for the Dra-
gon 64 — in a version which
promises portability between
rival disk systems as well as
rival machines.

London-based software
house Compusense has
licensed Flex from the US firm
TSC. Compusense itself is
selling Flex for Dragon Data
type disks and has authorised
other firms to sell versions for
other systems.

Premier Microsystems is
selling a version for its disk
operating system while Cam-
bridge Microprocessor Sys-
tems will be selling a version
for the BBC B.

Ted Opyrchal at Com-
pusense points out that this
means there will be *“portabil-
ity in applications software
across machines and across
systems”,

The range of software avail-

- W

o

Compusense's Sta and Ted Opyrchal — dh‘ven‘ng Flex

able for Flex is one of the
things that impresses Ted the
most. "'You name it, and Flex
has got it," he explains.

Flex, at £75, is now set to
fight it out with the other main
system for 6809-based

machines, OS9.
Dragon Data

itself is
marketing OS9 (reviewed in
this issue) which is a multi-

user, multi-tasking system.
Flex, on the other hand, is
aimed more at single users

running a single machine. As
such, Ted argues, “it's by far
the easiest to run".

Help for Basic programmers
has also arrived from Com-
pusense in the shape of three
new pieces of software —
Dynafast, Dynamiser and
Dynaxref.

Dynafast is a Basic compiler
said to make programs up to
10 times faster. It does this
partly by exploiting the internal
16 bit capabilities of the 6809
chip.

Dynamiser combines lines
and strips redundant items
such as REM statements from
programs.

Dynamiser is available on
cassette, as is the cross-
reference utility Dynaxref.
Both are included with Dyna-
fast itself which is available on
cartridge or disk (Dragon Data
version).
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EDIT *

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

HI-RES

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

SOURCE
TAPES

The following programmes contain both

source and object code. They can be used
in conjunction with ‘DASM’ or on their own

as individual programs. It's a great way

to build up your software library. Each tape

represents excellent value at only £5.99
each.

1. DISASSEMBLER
2. GAME OF LIFE

3. HI-RES SCREEN DUMP FOR EPSON
4. HI-RES SCREEN DUMP FOR SEIKOSHA

EXTRAS

DASM

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

DEMON

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

DASM/DEMON

* It has all the features of both DASM and
DEMON in one package. DEMON is the
natural-partner to DASM, complementing
each other perfectly. Write, test and use
your programmes without the bother of
reloading, It 1s extenswvely featured in the
new book by lan Sinclair on Dragon
Machine Code. It 15 the ideal combination
for the machine code user. £30.45

BUSINESS
SOFTWARE

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

BOOKS

DUST COVER inc p&p £2.99 Books and Extras

PRINTER LEAD inc p&p £14.99 troducing Dragon Machine A
MONITOR/SOUND LEAD inc p&p £3.99  agyanced Sound and Graphics ~ £5.95
Super inexpensive 14 inch Colour The Working Dragon 32 £595
Monitor with integral sound ideal for Programming the 6809 Zaks  £12.50
DRAGON and most 6809 Assembly Language Prog. £12.50
other applications only £225.00 Leventhal

DRAGON DISC DRIVE Postage on books: 50p per book except
complete inc p&p £269.00 Zaks/Leventhal £1 maximum £1.50

FOR FAST MAIL ORDER SERVICE
CONTACT COMPUSENSE

*AVAILABLE AT LARGER
BRANCHES OF BOOTS

~ superfast machine code. Write & test

SPEED UP!
Compiles any working BASIC program into

programs as usual then compile with
DYNAFAST to achieve maximum time
saving during operation.

DYNAFAST - BASIC COMPILER

DISK £19.95. CART £29.95
SPECIAL INTRO. OFFER INCLUDES
DYNAMISER & DYNAXREF

DYNAMISER

MAKE ROOM!

DYNAMISER OPTIMISES YOUR BASIC

PROGRAM BY . ..

1) removing redundant space and
characters

2) deleting unnecessary REMS

3) combining several lines into one line

Save space, protect your program and

speed it up!

DYNAMISER - BASIC COMPILER £5.99

Inc. TAPE OR DISK

DYNAXREF

ANALYSE!
DYNAXREF analyses a basic program and
displays all references to vanables & labels
within the program. Now that you can tell
where your program 1s updating varables
it's easier to correct errors!

DYNAXREF - BASIC CROSS REFERENCE

£5.99 TAPE OR DISK \\

DYNAFIX

~ full screen display & edit of sectors by file \
name or sector number

- full screen display & edit of memory

- printer dump

- string search routine

- copy disk to tape, tape to disk

- disassemble from disk

- hist BASIC programs

- menu driven

DYNAFIX - DISK FIXER £24.95

DASM/DEMON available on disk £19.95

HIRES/EDIT+ available on disk £24.00

- upgrades available from cartridge

Please write for details

%

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

e

COMPUSENSE LIMITED

Box 169, 286D Green Lanes, Palmers Green,
London NI13 5XA.

Tel: 01-882 0681/6936 24hr

Telex: 8813271 GECOMS G
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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 insert blank lines without wasting
memoary

* Hide columns or rows

* Alternate print font selectable cell by cell

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

* f-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

* Savefload disc/tape files in compact memory form

* Scan disc directories

* Qutput ASCII 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 powertul, 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

£—format if requested.

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

THE BEST
FOR ONLY

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

“Truly one of the best programs | 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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AS | BEGAN to look through this month's
collection | thought | was in for a trip
through the New Arcadia. Unfortunately,
as | discovered after an evening’s explora-

tion, the new games that appear in
arcades haven't yet reached the Dragon,
and many of the programs are rehashed
versions of ones that have been on the
market for a long time. | realised | should
have kept my mouth shut about *yet
another Invaders tape”, as that's just what
| found hiding at the bottom of the Jiffy bag.
(I think it was planted secretly by the editor
to test my sanity!)

Last month must have been the first
since Dragon User started that | didn't
have any new Microdeal programs to
review. As | was finishing the last para-
graph, an enormous parcel of its |latest
releases arrived from Cornwall, and these
are included in this month’'s review. As
usual, there are good ideas along with
some more lightweight offerings, and one
or two that are a little suspect.

Brain teaser

After the success of Space Shuttle,
Microdeal has acquired a Tom Mix pro-
gram called Air Traffic Control. The
display is similar to the radar sets in control
towers, and shows two runways that cross
each other. Small planes queue up to take
off, and others fly across the screen.
These are not airliners, but Remotely
Piloted Vehicles (RPVs), that can be con-
trolled by you. After selecting a difficulty

John Scrivens takes his software chances .

level and plugging in the right-hand joy-
stick, the display shows the control screen,
which is surrounded by various instru-
ments. There are seven modes of opera-
tion that determine how you can control
the planes, and the object is to land safely
any that fly across the screen as well as
launching those waiting to take off.

The joystick allows you to move a tiny
square around the screen and pressing
the fire button allows you to lock onto the
plane you wish to control. Using the
joystick to move the cursor up and down, a
little menu display allows you to alter the
compass heading, the airspeed and the
altitude. Although it took some time to get
used to the controls, the 12-page instruc-
tion manual explains most of the things
that are likely to happen. The only irritating
thing about it was the statement that you
could watch the display until you were
ready, and then press reset to start the
game. Don’t do this, as you lose the
program immediately!

| found it was fairly easy to control
planes waiting to take off, but the higher
levels of difficulty have you controlling a
dozen or so planes all waiting to land.
Although | prefer flight simulators, this
program is quite good at taxing the brain.
I'm not sure how accurate a simulation it is,
but the near misses are probably close
enough to put you off flying to Spain for
your holiday next year.

That industrious American programmer,
Ken Kalish (author of Phantom Slayer,

Escape and many others) has been at
work again. In Danger Ranger you control
a small figure who has to collect 10 keys
from the ends of five floors of a building
(Pasha's Chamber). Using the joystick,
you have to avoid such problems as
Floating Urns, Radioactive Bats and Rov-
ing Eyes. You can fire a laser gun to
destroy these menaces, or you can jump
and duck the missiles they hurl. Once
through this screen, you are faced with the
Acid Chamber. This consists of rows of
stepping stones and the occasional chest
of treasure. Unfortunately, large drops of
acid fall on your head and rise from the
floor, and there are always the demons . .

Better than Bonka?

Although | don't feel it's his best, seem-
ing like a more hectic version of Bonka,
this game is hard to beat at the upper
levels, and does show some originality.

Devil Assault is yet another game from
Ken Kalish. It doesn't have too promising a
start, but soon livens up. A horde of angry
vampire bats appears, rather similar to the
beginning of the arcade game Phoenix.
After these, however, some rather jolly
looking robots descend on you. If you can
destroy these, you have to deal with some
animated dustbins, each of which is called
a “sproing” (I always thought that was
what came between winter and summer in
Australia). These sproings are nastier than
the vampire bats and the robots, as they
bounce up from the screen’s bottom tok
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<« splat you out of existence. Again, | felt
there was something lacking, and it was
too much like several other games. In spite
of this, it's well written and fast, so if you
don’t have a similar tape, this one could
find a place in your collection.

To boldlygo . . .

In the dim and distant past, about eight
years ago, a friend of mine who worked for
a company whose exact name escapes
me (something like IMB, | seem to remem-
ber), showed me an intriguing executive
game involving the movements of a certain
Starship Enterprise. It knocked the spots
off video ping-pong, provided your area
boss didn't notice you playing it, but I'm
sure it's long since vanished to that happy
place in the skies where all old computer
games finally go. When you pick up Space
Fighter you could imagine that it's another
arcade action special from Microdeal. If
you look at the small print on the back of
the bulky packaging, you will see that the
object of the exercise is to destroy “‘the
aggressive fleet of Krugon Space Cruisers
which have overrun the Universe”. When
you discover further that you are the
captain of the starship ‘‘Endeavour”, and
can control warp factor, “photon guided
missiles” and ‘“‘phasers”, you begin to
realise that this is a thinly disguised ver-
sion of Startrek come back to haunt us.
Only the names have been changed to
protect the innocent (or the guilty).

It's more of a medium speed game
rather than the *‘high speed” arcade action
that the packaging describes and the
Klingons, oops, Krugons, seem rather
easy to destroy; although when you realise
there are in excess of 200 of them, you will
understand that your task is not so easy.
Ship movement is accomplished by using
the right joystick, although the keyboard is
necessary to alter your shields and fire
phasers, and this increases the difficulty of
the game, as does a docking manoeuvre
that has been introduced. Hardly original,
but those of you who must boldly go will
find this an entertaining version of an old
favourite.

| wish | could say the same of the next
game. Space Raiders should be renamed
“Editor's Revenge”. If you haven't yet
bought Invaders for your Dragon, you
could buy this version, as it's as good or
bad as any other. All alien life is there,
descending about your ears in the time-
honoured fashion, and like most Microdeal
games, this is available with black, buff or
green backgrounds. No more, please, |
promise I'll get next month's review in on
time . . . 'nuff said!

Imagine is well known for its Spectrum
software, and last summer | can recall
playing its game Jumping Jack. Six
months later in the game of Leggit, the
small hero returns to try his hand, or
maybe his head, on the Dragon. If you
haven't seen this game before, you'll soon
find that although based on a simple idea,
it gets to be quite addictive.

For some reason, Jumping Jack has
been renamed Leaping Lenny, although
the game in all other respects looks like
the Spectrum version. The tiny head-

banger appears at the bottom of the
screen with eight levels above him and has
to progress to the top by leaping through
gaps which move along the different levels
in both directions. Should he fall through a
gap. he will become unconscious for a few
seconds and cannot be moved. The same
thing happens if you make him jump when
there isn't a gap over his head. Because of
his habit of hitting everything in sight with
his head, a better name would have been
Yumping Yossa, especially as Imagine
Software comes from Liverpool. If you are
nimble-fingered enough, you may reach
the top and be faced with another screen-
ful of moving gaps. The problem now is
that other creatures are out to spoil Len-
ny's fun. Increasing in number from one to
20, planes, shotgun-toting hunters and
other irritants hurl themselves against your
friend. A pleasant change from alien chas-
ing, if you can cope with the high frustra-
tion level.

Alr Traffic Microdeal
Control 41 Truro Rd

Danger Ranger St Austell

Devil Assault Cornwall

Space Fighter

Space Raiders

Eight Ball -

Pinball

Glaxxons

Dragon Hawk

Skramble

£8.00 each

Leggit Imagine Software

£5.50 5 Sir Thomas St
Liverpool
Merseyside

Fishy Business Salamander Software

£9.95 17 Norfolk St
Brighton
Sussex

Photo Finish  Peaksoft

£7.95 Freepost ;

Ossle Burton-on-Trent

£6.95 DE15 9BR

Kriegspiel Beyond

£6.95 Competition House
Farndon Rd
Market Harborough
Leicestershire

Transylvanian Richard Shepherd

Tower Elm House

£5.50 23-25 Eimshott Lane
Cippenham
Slough
Berks

Puzzler Shards Software

£6.95 189 Eton Rd
Iiford
Essex

With the increase in popularity of pub
games, it's hardly surprising that computer
versions should appear regularly. What is
surprising is that they should sell quite so
well. After all, the skills involved in a game
of darts are difficult to simulate on a
computer keyboard. Microdeal has just
released a version of pool, called Eight

Ball. Although it states on the packaging
that it's in full colour, the clearest screens
are seen if you choose a black back-
ground. Luckily, the stripes and spots are
easy to see, so you don't really need the
colours that would be essential in, say,
shooker.

Setting the balls in the triangle is
achieved from the keyboard, but subse-
quent control involves the joystick. This
can position the cue, select spin and
power of the shot and move the cue onto
the ball. The object, as in the full-size
game, is to sink all your balls and the eight
ball before your opponent can. You con-
tinue your turn until you fail to sink a ball of
your own colour, or sink the eight ball too
early. Computer simulations are superb
when they allow you to partake in the
impossible or even the mildly dangerous,
but that surely doesn't include pool. In
spite of the clear displays and ease of
playing, | feel most people would prefer the
real thing. You also need two people to
play the game properly — if you could
have played against the computer the
program would have had more point.

If you go into almost any pub in the land,
from the flashiest West End bar to the
tiniest country pub, the bleep-bleep and
dur-dur-dur-dur of the video machines in
the background remind you that we live in
an electronic world. Up until the pings and
pongs invaded us, the only electrical
sounds were those of metallic pinballs
clunking their way round the tables. Pin-
ball from Microdeal is an attempt to
recreate those long-gone days. | suppose
my criticisms of Eight Ball could equally
well be applied to Pinball. Certainly, the
displays are clear, different skill levels are
available, sounds are accurate, and the
“ball” moves in a very realistic manner.
There is little in the way of skill involved in
playing the game, however, as the only
control is the fire button on the joystick.
This controls the speed of the firing bar as
well as the flippers. There isn't any of the
subtlety of a real pin-table, gently nudging
it as you play, and there is no dreaded
TILT sign telling you that you've gone too
far. It's just rather boring watching the ball
bounce around the screen and it is difficult
not to score highly.

Daring Dan

Hot on the footsteps of Lost in Space,
comes the final part of Salamander’'s Dan
Diamond Trilogy, Fishy Business. For
those of you who missed parts one and
two, this text-only adventure game con-
cerns the exploits of one Dan Diamond. He
is a Los Angeles detective in the 1930s,
based rather loosely on Dashiell Ham-
mett'’s Sam Spade and Raymond Chand-
ler's Philip Marlowe. In the first episode,
Franklin's Tomb, Dan Diamond gets a
message for help, and ends up exploring a
mysterious crypt under a house. After
spending some time wandering through
the basement, Dan gets desperate and
shoots off into Space, where he is Lost for
the second game. Fishy Business uses the
same screen format, a description of the
present location, a current inventory &
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3D SPAI:E'WAIIS
\“‘é \\3‘)'

You have assumed complete control of your
world’'s last fighter-killer class spacecrafl, It is
only you who can prevent the ultimate disaster .
the destruction ol your civilisation by the
:F|DDHP: an unscrup 15 race of murderers,

4 ontrol of your star system. Locate
the enamy I (-'i-‘l on your Rarhr Chase the
EEIDD)?\B craft ac space against a background

stars. Fire your laser bolts when you have them
in your sight. Refuel and go on the affensive
again. The game gets prnqr -mly harder. Fleet
after fleet of SEIDDAB ships :
Keyboard or joystick contro F3-1 rr‘arhu'n= code

Hi-Res action

ANOTHER GREAT o s flight simulat :
DRAGON PROGRAM y and atiituge: cantto Available
FROM HEWSONS 4 inglrument landing system ett from all leading

software stockists.

Mail o HEWSON CONSULTANTS
60A MARY'S STREET
WALLINGFORD OXON OX10 OEL
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< and an input area where you can enter
the chosen direction.

Perhaps | was thinking more laterally
when | played this game, but | seemed to
get started a little quicker, and the humour
seemed better than in Lost in Space. To go
into too much detail would spoil the fun (?)
of this game, but be prepared for under-
water grapplings with Princess Anemone
and a location called A Whole Mess of
Trouble. If you can cope with red herrings
and blue kippers, you will enjoy this game
(written, | believe, entirely on location in
Brighton Aquarium).

Now back to two more arcade specials
from Microdeal. Glaxxons is very similar
to the start of Devil Assault, in that there's
a horde of angry creatures that whirl about
at the top of the screen. They break away
and swoop down on you, firing missiles as
they come. You start with a protective
shield that disappears rapidly under the
onslaught; the amount remaining is shown
on a scale at the base of the screen. The
only novelty in this game is the ability to
cancel a missile after it's been fired. All in
all, it's an average alien zapping game,
with nothing in particular to lift it above a
hundred and one others.

Dragon Hawk, also from Microdeal,
provides a much more interesting story-
line, and although you don’t have the
chance to change the skill level, it's a more
complicated game. The display shows a
screen full of flies, small birds, larvae and
hawks. You control a little man, Watchful
Wilberforce, who runs backwards and for-
wards along the bottom of the screen
avoiding the birds and trying to shoot at the
hawks. Before conservationists are up in
arms, | should point out that one of the
hawks has just carried off your friend,
Freaky Freddy Flapper, and is about to
drop him from a great height. If you can hit
the hawk (and miss Freddy), you can rush
to the side of the screen to collect a basket
which is used to catch your friend before
he splats himself onto the ground. As you
can imagine, the game gets quite hectic,
until you learn which things you can shoot
and which you should avoid.

Spacefighters galore

The last tape from Microdeal is a version
of Scramble, called with great originality,
Skramble. The screen scrolls from right to
left while you fly your spacefighter over a
mountainous landscape and through a
cave system, avoiding enemy rockets. It is
‘the strange convention in all versions of
this game that in order not to run out of
fuel, you have to bomb the enemy's fuel
dumps. The display is reasonable, show-
ing the landscape, the particular level of
the game that you've reached and the
number of planes left as well as your
score. | found it harder to reach the upper
levels, probably as | was using the joystick
option which still entails pressing the
space bar to drop bombs. In the end | put
my Dragon on the floor, and used my big
toe for this purpose. | think | prefer
Whirlybird Run from Dragon Data to this
version, although both have their good
points. If you want a copy of this game, it's
probably a good idea to look at both.
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Air Traffic Control puts you in charge of Remotely Piloted Vehicles

When | saw Photo-Finish from Peak-
soft, | was afraid | was in for a run-of-the-
mill horse racing game, complete with low
resolution graphics. The start is certainly
similar to other race games, with the
opportunity to enter the names of up to
four punters, and to bet up to £100 on six
horses. The horses haven't yet run a race,
so they have no form, and the first few
races are a matter of luck. Where this
game really scores is in the quality of the
displays. The horses are shown in great
detail, and the rails scroll across the
screen. At the finish, you can choose to
see a photograph (actually an enlarged
corner of the screen), and the race cards
gradually build up a good picture of the
form to give you some idea how the
bookies select the starting prices. If you
enjoy the thrill of the race course, but know
little more than how to select the Derby
winner with a pin, then you should find this
program instructive as well as fun to play.

Also from Peaksoft is a highly original
game designed to warm the hearts of
environmentalists everywhere. Ossie is an
arcade game that puts you in the role of an
osprey with five hungry chicks to feed. The
food is strictly self service, and can only be
obtained by dive-bombing straight into the

river that passes by your tree and flying
home with a fish in your beak. All the while
this is happening, you have to protect your
nest from poachers who continually
attempt to climb the tree. You start with
five lives, and if you cannot deliver a fish to
the nest within 20 seconds, you lose a life.
Although you can fly anywhere in the
upper screen, to enter the water you must
fly very high, then drop like a stone by
pressing the fire button. This is a challeng-
ing game, and Peaksoft is to be com-
mended for thinking up a new setting.
Last month | enjoyed playing a naval
wargame from Beyond Software called Up
Periscope. This complex game involved
moving a convoy across an area of sea,
and you could choose to be the comman-
der of either the submarines or the surface
fleet. Kriegspiel is played on a similar
area, but most of it is land and river. It is
divided up into many small hexagons,
which gives you six possible directions in
which to proceed. The cursor keys move
the viewing area about, and even though
you can never see the whole field of battle,
there is a little map on the instruction
sheet. This consists of a piece of folded A4
size paper containing all the information
you are likely to need printed in tiny letters.
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Although it's beautifully produced in full
colour, it's difficult to read, and a booklet
would have been easier. The directions
are clear, if a trifle complicated, and you
can choose to play against another human
or against the computer.

Each army has 15 pieces, comprising
four heavy tanks, five light tanks, and six
platoons of infantry. It is possible to recruit
more men, and you can even lay mine-
fields. It is impossible to give such a
complex game the description it deserves;
even the time of year plays a part with rain
and snow taking their toll. The display is
symbolic rather than detailed, but is per-
fectly adequate for this type of strategy
game. Considering the price is only £6.95,
this game is well written and makes good
use of the screen and displays. Perhaps
they'll bring out a more peaceful game
next time, then they'll satisfy everybody.

When the Dragon first appeared, it had
software that was written specifically for it,
and apart from a few exceptions, not many
programs could be bought in versions for,
say, the Spectrum, the BBC and the
Dragon. Recently this has changed, and
with the growth of software houses, it's
probably economic to employ someone
simply to convert your best seller to run on

|
|

i

|
|

1

e e
= -
-

“{" i

|

T
.

|

]

e

|

l‘l
I

I

|

|

|

ansansnsnslls

i

,\

Il
|

\\

i

l

Pinball: recreating long-gone days

a different computer, or even to struggle
with the job yourself. Because people
prefer programming on one particular
machine, and are able to use its good
points and disguise its little foibles, this is
not always successful. One software
house that has managed to make a satis-
factory conversion is Richard Shepherd,
which has been writing top selling maze
adventures for the Spectrum for some time.
Transylvanian Tower is based on the
traditional adventure theme of exploration
and treasure collection. It is set entirely in
Count Kreepie's tower, a miserable place
inhabited by bats. There are five levels, all
represented by three-dimensional mazes.
At the start you are shown a plan of the
maze, and you can come back to this at
any time by simply pressing a key. This
dungeon level is useful training in maze

running, as there's nothing nasty to jump
on you here. When you finally reach the
exit to this level, you are transported to
level two, and here is where your problems
begin. There are at least 20 bats to be
killed before you can reach the next floor. If
you reach the transportation point without
finding a weapon, you are moved some-
where at random. If you've just discarded
your floor plan, this can be very frustrating!

Eventually you confront Count Kreepie,
but as every late night TV viewer knows,
all you need is a clove of garlic and a silver
cross, and even Christopher Lee cowers in
the corner. Although this doesn't require
enormous dexterity or brain power to
solve, the game is fun for all ages, and
shouldn't prove too frightening, even with a
full moon in the sky.

Shards Software has been producing
interesting programs for some time, and
although its early tapes didn't seem to
have anything too special, the material
produced shows plenty of imagination.
Last month it was Pettigrew’s Diary, and
this month it's Puzzler. This game is a
computer simulation of one of those plastic
games where you move the pieces around
a little square frame. In Puzzler, you can
choose from three games, with either 12 or
24 pieces, changing colours, and different
levels of difficulty. This gives you less time
to decide on which of the muddled pieces
must be swapped. If you're slow, the
computer swaps for you, and the picture
becomes even more confused.

You can also choose the picture to be
rearranged. There are four choices, a
basic flag, a union jack, a lion and a fish
tank. this program is excellent in improv-
ing memory skills for shapes, and pro-
vides a challenging and novel game.

There isn't too much that's completely
new this month, but there seems to be
quite an assortment to suit all tastes. The
programming standard is improving all the
time — all that's needed are some fresh
ideas. W
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‘Dataplus have made their name supplying computer peripherals at competitive prices.

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

to dot matrix. The ideal printer for both data and word processing. Truely, a high quality
machine at an affordable price. As Managing Director, | guarantee you won't buy better.”
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EVEN A HARD working software reviewer
has to get away to the club for a pint
occasionally. | am no exception. As |
waited my turn at the dartboard, | over-
heard this fellow talking to an audience of
six interested patrons about his life in the
Software Secret Service. Let's listen in
shall we?

“In disguise,” his story begins, ‘| be-
come the Software Secret Agent, off on
another deadly mission into the hinter-
lands of softwaredom. My top secret
equipment includes some of the old stan-
dards, a combination belt buckle tele-
phone/modem and laser blaster in case of
aliens, a ballpoint pen watch/microcasset-
te recorder and standard top secret all
purpose milk of human kindness gumdrop
popper.

Top secret

“This mission was commissioned by
none other than the CIA, better known as
the Citizens against Interaction in Arcadia
committee on plots to reinstate adventure
as the number one genre in microcompu-
ter gamedom. The nature of the assign-
ment was so secret that the guy who
briefed me wasn't allowed to listen.

“It was simple, all | had to do was
investigate rumours that Scott Adams of
Adventure International USA, who'd laun-
ched a fully computerised submarine, had
been kidnapped by Blowhard, the noto-
rious international criminal, oil baron, ship-
ping tycoon and litterbug.

“It was ftrue. Investigation revealed
Adventure International's new Sea Dra-
gon, the latest twitch by arcade geniuses
Wayne Westmoreland and Terry Gilman
has been converted very conscientiously
to the TRS 80 colour computer. | must
confess that | am among those who
embraced this game enthusiastically. It is
all you could ask for in state of the art
software.

“Sea Dragon succeeds where others
have failed as far as combining elements
of different popular arcade games into a
coherent new activity. By going underwa-
ter with their scenario, the dynamic duo of
diverse compuanimation freed this offering
of all but the most oblique similarities to
Defender, Vanguard, and other coin-op
twitches.

“Here's how Sea Dragon works. The
submarine is launched from shallow water

e

into a sea of floating mines which (most
inconveniently) float up to render her to
smithereens. Ah, but she is not without
defences. The forward tubes spit out an
endless stream of deadly torpedoes which
are quite capable of destroying these
mines. Chained or unchained they are
worth points to the player.

“As the cleverly executed seafloor
scrolls under her keel, Sea Dragon makes
the briney deep safer for mankind. If this
were all there were to the game, the terrific
twosome would have scored a fair hit with
me. But, not content to simply be good,
they added other elements.

“First of all, air is not unlimited so
frequent surfacing is required. Also, the
aforementioned scrolling seabed which
makes up the one-way course Sea Dragon
must follow is fraught with caves contain-
ing killer stalactites which fall, and can do
in undersea travellers. And what sub-
marine game would be worth its salt
without battleships to blow up? Then there
are EATs (Enemy Attack Stations) which
fire at random as you pass. Not an
altogether safe way to travel, by Sea
Dragon, if you ask me. Then there is a
reactor (possibly owned by Blowhard, re-
member him?) which spews radioactive
chunks and is protected by a large neutro-
nium shield fabricated by a work force
recruited from pro-nuclear plaque carriers
at airports in 70 cities.

“‘Sea Dragon's ability to blow things up
extends to both the horizontal and vertical
plane and allows a lot of room for growth in
skill level. Your arcade munchkins will
have to be dragged away from the compu-
ter that contains this program. It is a
winner, a challenge, an amusement, an
achievement and a fair buy for the money
— all rolled up into one neatly illustrated
package on to which the Adventure Inter-
national nameless artist has lovingly air-
brushed a fine poster quality submarine
scene fit for hanging on a computer room
wall.

“All this was useful information as | set
out to rescue Scott from the clutches of the
Guest Evil Villain of the Month, namely
Blowhard. | took with me my patented
Electromagnetic, Microprocessor equip-
ped, Infra-red Adventure Grandmaster De-
tector, and a cleverly designed Bad Guy
Buster guaranteed to foil any evil plot.

“When | arrived at Blowhard's mansion,

ALt

| noticed that the lights were dimming. Was
| too late? | raced through the corridors to
Blowhard's laboratory. The fiend! He was
torturing The Phooba of Puzzles by mak-
ing him read back issues of Popular
Mainframe Monthly.

| aimed my Bad Guy Buster squarely at
the skulking torturer and fired. But the rays
bounced off and melted down my gun.
Then he ordered me to drop the BGB or
he'd turn up the power and torture poor
Scott to death. | hesitated. He reached for
a copy of The Psychology of Word Proces-
sing as it relates to preparing reports for
Congress. | knew | was beaten. | capitu-
lated. | dropped the BGB and surrendered.
‘Ah ha! I've beaten you!" Blowhard cried
triumphantly.

“‘But as he opened his mouth and let out
a squeal of pure joy, | let him have both
barrels of my Milk of Human Kindness
Gumdrop popper.

“*Oh no!" he yelped. ‘Oh, yes, Blow-
hard! says |. ‘From now on you will have
to be kind to everyone you meet, no nasty
letters, no dastardly deeds, no littering.
The Milk of Human Kindness Gumdrops
have no antidote.’'

“He left the lab a confirmed do-gooder,
and the last | saw of him, he was heading
for the coast in his Jaguar, ready to
perform massive good deeds in the Orient.
Another threat to humanity foiled.

Clever capers

“I turned Scott over to the crew of the
Sea Dragon for the long voyage back to
Orlando. ‘Who was that caped crusader?’ |
heard him mutter, obviously still dazed
from re-reading the instructions to Fifty
Arcade Games for your Dragon. | chuckled
to myself. A good day's work well done,
thought I. And wait until the CIA gets my
bill.”

When the agent had finished the story |
left and went home to verify his findings
about Sea Dragon. | could find no one who
could confirm that it would run on the
Dragon at press-time but | believe we'll
see this and many other fine American
colour computer programs translated and
released in the UK.

Max asked me if | wanted to go for a ride
on that submarine. | told him to keep away
from that Download switch or I'd have him
doing bubble sorts on a Sinclair machine.
He has agreed . . . so far.®
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A 3D GRAPHIC SIMULATION
GAME WHICH TAKES PLACE
INSIDE YOUR COMPUTER.

CAVE FIGHTER

A 100% MACHINE CODE
ARCADE GAME, COMPLETE
WITH FAST SCROLLING,
HIGH RESOLUTION COLOUR

TRACE RACE

TRANSPORTED TO THE
“TRACE GRID"” BY THE M.C.P,
YOU ARE FORCED TO TAKE
PART IN MAN AND MACHINE

soHuare
DRATAUNNER

DRAGRUNNER

AN ALL ACTION ARCADE
STYLE GAME WHICH WILL
TEST YOUR REFLEXES TO
THE LIMIT,

Chart reproduced
from DRAGON USER

GRAPHICS & SOUND. COMBAT, WHERE ONLY THE March 1984,

BRAVE SURVIVE.

THREE GREAT NEW RELEASES — AVAILABLE NOw!!!

PRO-FILE

THE TOTALLY PROFESSIONAL
DATA-BASE. FAR SUPERIOR TO
ANY OTHER DATA-BASE
AVAILABLE, 100% MACHINE CODE

GEDGRAPHY

* WORLD CAPITALS

* CURRENCY SEARCH

* HIGH RES WORLD MAP

* GRAPHIC REPRESENTATION DF
MAJOR CONTINENTS

*WORALD GEOGRAPHY QUIZ WITH
OVER 200 POSSIBLE QUESTIONS
AND SPELLING CHECK

* KEYBOARD CONTROL

* LIGHT PEN DPTION PROVIDED

[ Illlll i

1 TING MORLD
N GRASMIZS

LIVING STONE

(The Bravnr Garnel
PROBABLY THE MOST
COMPLEX STRATEGIC GAME
YET WRITTEN FOR THE
DRAGON, FOR 10R 2
PLAYERS

DOUBLE PACK

DRAGON RACER/

WASP INVASION

DRAGON RACER IS A GAME
WHICH BRINGS THE
EXCITEMENT OF FORMULA
ONE RACING INTO YOUR
HOME.

WASP INVASION IS A 100%
MACHINE CODE GAME
DEMANDING QUICK
THOUGHT & REACTIONS,

CAEIVER Tis
EREATING
SR E

NVIOUL

TROJAN LIGHT PEN
DISCOVER THE EXCITING
WORLD OF CREATING
YOUR OWN GRAPHICS ON
SCREEN,

m

cable sofusare.

DRONE ....
.. TRACE RACE

BACCARAT ...

GEOGRAPHY

W

Please supply me with: .CAVE FIGHTER

DRAGRUNNER
LIVING STONE
@ £8.75 each

.. DRAGON RACER/WASP INVASION DOUBLE PACK
@ £9.99
TROJAN LIGHT PEN @ £11.50

Send Orders to: P.S.L. MARKETING, FREEPOST,

LUTON, BEDS. LU3 2BR

{No stamp required)

.. PRO-FILE @ £15.95

ALL PRICES INCLUDE POSTAGE/PACKING AND VAT
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Plugging
into Prestel

Prestel explored by Keith and Stephen Brain

PRESTEL IS A computer database run by
British Telecom which can be accessed
via the standard telephone network.
Although it has now been in operation for a
number of years, and currently contains
over a quarter of a million pages of
information, it appears that it has not taken
off as well as was originally anticipated.

The Prestel database is made up of
pages. rather like Ceefax and Oracle,
which are provided by many different
individual organisations. However, a major
point of difference from ordinary Teletext is
that Prestel is interactive. This means that
not only can you view the pages, but you
can also actually communicate directly
with other users of the system.

Microcomputer Resources has now de-
veloped an interface cartridge for the
Dragon (price £49.95) containing an intelli-
gent Prestel terminal which allows Dragon
owners to join the growing number of
micro enthusiasts who access this net-
work. However, to use Prestel you need
more than just an interface to your compu-
ter. First of all you need a modem which
converts the computer signals to ones
which can be transmitted via the normal
telephone system, and secondly you need
to pay British Telecom for the privilege of
using the network. The cost of the
cheapest suitable modem is around £50,
whilst current Prestel charges are £5 per
quarter for domestic subscribers and £15
per quarter for business subscribers, with
a further charge of 5p a minute up to 6pm
on weekdays and Saturday mornings.

Useful services

Once you have paid these charges, you
can call up many Prestel frames without
further cost, although you still have to pay
for certain pages. Within the Prestel data-
base are some specific areas particularly
aimed at microcomputer users. The most
well known of these are Micronet 800 and
Viewfax 258 which provide information
and a commercial telesoftware service for
a limited number of machines. Micronet is
the main provider in this field and its
service is only available to subscribers
who pay a joining fee and an extra £8 per
quarter. At present it is not offering any
telesoftware for the Dragon, although it
looks now as if it plans to expand into this
area.

The Micro Resources' Prestel unit is built
into a standard small cartridge which
simply slots into the normal Dragon car-
tridge port, and a one-metre flying lead
then extends to a five-pin DIN plug which
must be connected via a modem to your

telephone. A peek inside the box reveals a
2764 EPROM containing the terminal soft-
ware, a 6850P Asynchronous Communica-
tion Interface Adaptor, and the crystal and
other minor components.

When you power up with the cartridge in
place you are greeted with a start screen
which queries the screen format to be set
up. This is because, although all the
menus and prompts appear on the stan-
dard text screen, a 40-column high-
resolution text driver is used for actual
communication with Prestel. Graphics
PMODE 4 is used and you have a choice
of normal or inverse video in black/white
{buff) or black/green combinations.

.

The Prestel interface for Dragon users

As you may know Prestel frames are
normally coloured, but it is not possible to
provide this facility on the standard Dragon
because of the limitations on colours in the
hi-resolution display. (Although colour in-
formation is ignored for display purposes,
frames will still contain colour display
information and will appear in colour on a
system equipped with a special viewdata
colour card which may be available later.)
Once this choice has been made you pass
on to the MAIN MENU which displays the
available options:

KEY FUNCTION
LOG ON OR OFF
TERMINAL
SAVE FRAME
LOAD FRAME
PRINT FRAME
DOWNLOADER
MAILBOX
OPERATING SYSTEM
Pressing “8" from the MAIN MENU always
returns you to Dragon Basic, from where
you can recall the terminal software with
EXEC.

To connect to Prestel you select option 1
(LOG ON OR OFF) and then option 1 of the
submenu (LOG ON). Next you must dial
one of the Prestel telephone numbers and
wait for a continuous high-pitched tone
(the carrier). Once this is heard the modem
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must be connected on line and the screen
prompts followed to display the log-on
frame, which asks for your user identity
and password. Provided that these are
entered correctly you are now free to
explore the contents of Prestel. All com-

* munication is carried out using only the

numbers 0 to 9 and the characters *
(asterisk) and # (hash), and most Prestel
frames offer a number of choices from a
menu. Once you know your way around
the database you can jump straight to any
page by keying, for example, *800# for
page 800. (To make life easier for the
Dragon user, : (colon) can be used in place
of * and ENTER in place of #.)

It is simple to save a complete Prestel
frame on to a cassette tape with option 3,
and to reload this frame into the terminal
again with option 4. Prompts and error
messages are provided to guide you
through this procedure.

Printing

Provision for production of hard copy of
Prestel frames is also included on the
PRINTER OPTIONS MENU. The text con-
tent can be printed out on any standard
printer, and if you have an Epson MX or FX
series printer, graphics can also be easily
dumped.

One of the useful features of Prestel is
the ability to send electronic mail to other
Prestel users. This has the obvious advan-
tages of being much faster than the
old-fashioned methods, not requiring you
to find an envelope (let alone a stamp of
the correct denominations), and working at
any time of the night or day. Of course you
are limited to communication with other
Prestel users, although the number of
these is at last starting to increase as
interfaces are appearing for many popular
home micros. The MAILBOX MENU is
simply selected by pressing key 7, and
displays a series of options:

KEY FUNCTION

SEND MESSAGE
PREPARE MESSAGE
SAVE MESSAGE
LOAD MESSAGE
GOTO MAIN MENU

Messages may be typed directly from
the keyboard, but it is better to create and
edit your message in advance. In this
mode the start and end of the available
message area are indicated by “>" and
“#" which gives you an area of just over
500 characters. The keyboard acts as a
normal typewriter, giving lower-case char-
acters unless the SHIFT key is held down,
and you can move around the field with the
cursor keys. DOWN ARROW, rather than
“ENTER"” moves you to the next line and
editing is achieved by destructive over-
writing of existing text.

Once the message is complete, press-
ing SHIFT/UP ARROW returns you to the
MAILBOX MENU. Messages can be easily
SAVEd to tape, or reLOADed from tape
with options 3 and 4 as before, whilst
option 1 allows you to automatically SEND
your prepared message to any other user
(if you know their number). Provided that
you remember to leave Prestel via the b
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Micro Resources' Prestel unit is monochrome only (so don't be fooled by this month's front cover — that's artistic licence)

<4 LOG OFF option you will be advised
of any messages waiting in the mailbox.
Telesoftware promises to be a growth
area in the future. After all, what is the
point in trudging around the shops trying to
find a copy of a new release if you can
simply ring up a supplier who can send you
the program down the line immediately
(but of course charge you for it at the same
time!). You select the program which you
want to DOWNLOAD from a menu on the
telesoftware pages and then choose the
DOWNLOAD option on the MAIN MENU
which searches the header frame for the
titte. Once this has been found you are
prompted to set up your cassette recorder

and the download proceeds automatically.
Each appropriate frame is fetched in turn
and then saved on to tape as an ASCII file
(as if you had used the standard Dragon
Basic CSAVE"", A command).

If all goes well and the frames are
received without corruption then you can
reload the program from tape with CLOAD
as usual (and also CSAVE it again in the
normal compressed format). Comprehen-
sive error checking is included in case of
corruption during transmission, and the
software automatically makes up to three
attempts to copy each page. In the event
of severe corruption, an error message is
displayed, downloading is aborted, and

you are advised to re-dial Prestel.

The Micro Resources' Prestel unit is a
very professional product and the well-
designed software is easy to use with very
clear user-friendly prompts. The only real
drawback to it is the monochrome display,
but if you are keen on Prestel you should
perhaps be thinking about buying a dedi-
cated system instead. It adds yet another
facet to the possible uses of your Dragon,
at a reasonable price, But at the moment it
still leaves you in the old ‘“chicken and
egg” situation with regard to telesoftware,
as until there is an established core of
Dragon Prestel users to support, there will
not be any available! B

A NEW, LOW COST,

EDUCATIONAL,

MULTI-PURPOSE INTERFACE SYSTEM FOR
DATA-ACQUISITION AND PROCESS CONTROL

DESIGNED AND DEVELOPED TO A HIGH PROFESSIONAL STANDARD FOR USE
AT HOME, IN SCHOOLS, COLLEGES, UNIVERSITIES, ETC.

Numerous applications around the home, in the classroom,
and laboratory. This unit is capable of doing several jobs at
once but is simple to use and understand.

Comes as a complete, easy to assemble kit using only
highest quality components, with a large well-written and
practical instruction manual. No other external components
or batteries are needed.

Learn about the mysteries of microprocessor control, data
acquisition and general interfacing techniques in a practical
way using modern powerful semiconductor devices.

A selection of basic and machine-code programs are
included for the operation of the interface.

Extensive application notes and ideas for further develop-
ment are also provided.

AVAILABLE MAIL-ORDER ONLY:
PLEASE ALLOW 28 DAYS FOR DELIVERY

PRICE £39.95 (PLUS 50p P&P + VAT)
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Technical specifications:

6821 Peripheral Interface Adaptor (PlA), two 8-bit data 1/0
ports with four handshake lines, full use of six internal data
registers.

Analogue-to-Digital Convertor (ADC), bipolar 8-bit operation
with 10 usec conversion time, handshake control of data
conversion process, adjustable input voltage range (500 mv
to 50 v) 0.4% full-scale resolution.

Digital-to-Analogue Converter (DAC), unipolar and bipolar
output modes, 8-bit resolution and internal 2.5 volt precision
voltage reference, adjustable buffered analogue output
voltage.

10-bar LED array visual display and power indicators.
Electromechanical 28v 3a relay.

ELECTROANALYTICAL
TECHNOLOGY,

8 ACCESS ROAD, WEST DERBY,
LIVERPOOL L12 4YN.




Learning to love
machine coding

Coming down from high-level languages —
Stuart Sampson gives an insight into the machine coding world . . .

WHY DO PEOPLE insist that machine
code is difficult? Why do experts insist that
programming should be done in the high-
est level language possible? What is
machine code anyway? Let's throw some
of these phobias out the window and tell
the Basic user that he has bgen using a
machine code alongside Basic without
knowing it.

You don't believe me? Then what sort of
high level language is:
PLAY *“03;1:3:5;6:8,10,04:1" or
VDU (28,121,0,0,0) or even
COLOR 2
A real high level language should recog-
nise PLAY C MAJOR, or at least accept
RED. In fact many micros accept Basic
instead of numbers to program the micro-
processor, but still expect the user to
program the peripherals chips via num-
bers, ie in machine code.

Numbering

It is this use of numbers that gives
computers, and machine code in particu-
lar, the reputation of being difficult. The
very use of the term ‘‘code” implies an
understanding barrier. Say after me
“machine language”. That's better, at
least we can think of French rather than
Enigma.

Those who have grown to remember the
meaning of the numbers used by Basic
have no excuse for not attempting to use
machine language. In fact it is less numer-
ic when you use an assembler — to such
an extent you don't even have to remem-
ber line numbers, you can point to parts of
the program using meaningful labels!

However, you do need to grasp some of
the principles of the notorious micro-
processor to get it to sing and dance. (What
on 40 legs?) The microprocessor spends
much of its time like a Post Office sorter,
putting items into pigeon holes. Let's im-
agine a demonstration model. Prepare a
rack of little pigeon holes, open both sides,
and a pile of wooden cubes that fit the
holes. For a true model of an 8-bit proces-
sor system the rack should be 256 long by
256 high, but a smaller one will serve to
illustrate the principles. We will also have a
marker to write on the cubes any number
up to 255.

The numbers written on the cubes are
the data, the holes represent memory
addresses that the processor can attend
to. To make your model more realistic you
need to put certain numbered cubes into a
few rows of holes, then cover them with a
sheet of glass. This represents ROM,

Read Only Memory. You can see the
numbers but cannot change the cubes.
Other rows must be covered also as there
is no usable memory in these areas of the
rack. Open holes represent RAM. Your
rack is now becoming a memory map.
You now take the part of the processor,
let's say for example a Z80. You start at
address zero and start reading the num-
bers. The chances are that this area is
under glass, and contains instructions that
form the beginning of the operating sys-
tem. To get going they may tell you to copy
some data into RAM. On our model the
ROM will inform you of an address to find
the data, in terms of two numbered blocks.
The numbers tell you the count of columns
and rows to get to the first cube carrying
the data. You will write these on a notepad,
your registers. The instructions will also tell
you the address in RAM to copy the data
to, and you note this in other registers, and
perhaps a count of how much data to
transfer. Then you are instructed to move
the data. A microprocessor never moves
data, it copies it, so you look at the source
cube, write the number on a new cube and
put it in the destination address, causing
anything in that hole to fall out the back.

PRy Ao B e R T S S 5

Of course we assume the destination is
RAM, ie read/write memory represented
by open pigeon holes. If it is not, you
cannot get the cube in and must discard it.

We can carry the model further by
erecting a board behind the rack (spaced
so cubes can fall when displaced). In this
board we cut a window and call the area
video RAM. As the processor puts cubes
into it the user can see the back of the
cubes, which carry the character whose
ASCII code is the number on the front. We
can also give the user lettered cubes
which he puts into a pigeon hole repre-
senting the keyboard. The processor looks
at this to accept the user's input.

This model may seem frivolous, but it
illustrates the principles of memory map-

ping, ROM, RAM, moving by copying, the
destruction of data when RAM is written to,
what happens if you write to ROM, the fact
that not all the map has useful memory,
and the action of memory mapped dis-
plays. With the model in mind let us think
briefly of the hardware.

Hard facts

The processor handles numbers be-
tween 0 and 255, hereinafter called bytes,
as on/off signals on 8 wires called the Data
bus. It also has 16 wires to select an
address, called the address bus, and a
control bus to send signals for read/write,
etc. The term bus is a collection of wires
carrying binary signals. Connection to all
these can be made via the computer's
expansion port, and they go to ROM,
RAM, sound generators, VDU chips, etc.

Inside the processor these buses are
connected to a vast array of microelectro-
nics, which thankfully can be represented
as a small number of blocks in a “‘prog-
rammer's model”.

At this point one should realise that all |
have said applies to the majority of proces-
sors used in personal computers, but once
inside the processor one must expect
differences. However, there are some
common points:

@ All processors have a register called a
program counter, which is used as a
bookmark in the program of instructions. It
carries the address of the next instruction
to be obeyed.

@ All processors have at least one Accu-
mulator. This is where data is stored
before number crunching, and it holds the
answer afterwards.

@ All processors have at least two more
registers that are generally used as a
scratch pad or for noting addresses in
some form.

@ All processors have a stack pointer. This
is used to point to an address in an area of
memory called a stack. This is an external
scratch pad in which data is handled on a
Last-In-First-Out basis. | will be explaining
the use of this later.

@ All processors have a flag or condition
code register, which is really a collection of
YES/NO memories reflecting the more
important aspects of the last operation.
The state of these can then be used to
affect future events. As all useful programs
involve getting the computer to act in
response to certain conditions, the use of
these flags is at the heart of machine
language programming.

® Of course all processors have an b
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SOME OF US humans tend to mutter
away while thinking out a problem. Have
you ever heard a Dragon doing this?
Well, those who claim it uses Welsh
haven't got superhuman hearing after all.
The Dragon mutters in 6809 machine
code.

Sooner or later most of us learn that
microcomputers like the Dragon are just
a bundle of memory supervised by a
microprocessor (CPU), with a keyboard
and video system added on so us hu-
mans can interfere with it. In the Dragon
the CPU is a 6809E, and this has its
particular language for its thoughts.
Other micros have Z80s, 6502s or other
CPUs, each with its own machine lan-
guage.

“What about Basic?" | hear from the
back row. ""What about Forth,” | answer,
‘‘or any other high level language for that
matter.”

Basic speaking

Micros are *‘taught” these languages,
just as we learn our way of translating
thoughts into words. The Dragon is
taught Basic at birth, by having some of
its memory filled with a permanent dic-
tionary, the Basic interpreter in ROM. It
can use Forth if you teach it so by loading
in a Forth compiler into RAM. Some
business micros have no high level lan-
guage, all they know when switched on is
how to read a disk.

Back to Basic, and your Dragon’s
mutterings. What would you hear when it
is running a Basic program?

Let us take an example where you
have destroyed an enemy ship in a game
and have scored 200 points. You are
player 1 and your score is variable S1.
The program may say:

500 IF HIT = 1 THEN GOTO 600

600 S1 = S1 + 200: PRINT St

The English gist of the Dragon mutter-
ings will say:

@ Find line 500: first token is IF: look for
this in KEYWORD list: It does feature
therefore no syntax error: it is in nth
position: look up nth director address:
goto this routine: expect expression: ex-
pression found so no error: look up HIT in
variable names table: found so no error:
find corresponding value: should equal 1:
true so search line for THEN or GOTO
taken: THEN found so no error: read next
token: GOTO read: search keyword list:

The mutterings
of your Dragon

.. . and teaches you how to understand Dragon talk

GOTO found so no error: look for routine
address: execute: evaluate 600

@ Look for line 600 in program statement
table: first character not token so try
LET routine: Look for S| in variable
names: found so no error: next character
is = s0 no error; expression follows so no
error: look for S1 in variable names:
found so no error. read value: next
character is + so evaluate 200 and goto
ADD routine: store answer as new value
for S1: look up PRINT in keywords: found
so no error: find routine address: is
following character a quote?: no, so
numeric expression expected: goto eva-
luation routine: look up S1 in variable
names: found so no error: find cursor
position: call decimal conversion routine
for first digit: write to screen memory at
cursor position and advance one; repeat
tall number written: read program state-
ments for next line.

“What's all this token business?” |
hear from the back row again. Well, most
micros handle data as Bytes: machine
language is bytes, characters are bytes,
numbers are combinations of bytes. A
byte is a numerical unit with a value from
0 to 255. In the case of characters, the
ASCII code is used which allots numbers
up to 128, leaving 128 possible values
free. When storing a program the Dragon
uses its keyword table to recognise Basic
words and converts these to tokens of
values 128 through 255, which act as
shorthand saving space in the program
statement table, that is to say your pro-
gram in RAM.

In spite of this shorthand, the Dragon
has to look up what to do every time it
sees a keyword, and keeps on checking
for errors, so Basic is slow.

Direct talk

What would happen if you could break

in on these mutterings and tell the Dra-
gon what to do in its own language? Let's
say toit:
® Read from workspace 1 (HIT): com-
pare with 1: if equal set accumulator to
200and goto score increase routine.
@® Add into accumulator contents of
workspace 2 (S1): store into workspace
2: fetch cursor position: derive decimal
digit and store at cursor: advance cursor
and repeat till number complete.

This is a lot quicker and shorter be-
cause you told the Dragon directly what

to do, it does no looking up, and no error
checking. But if you told it wrong, beware
the consequences.

However, the actual instructions you
give are a string of numbers, which
have no meaning to the average compu-
ter literate mortal, nor to a Vic20 or a
TRS-80 Model 3, whereas the Basic
version would. It's pure Dragon mutter,
but there are ways of making it more
intelligible.

“What do interceptors, compilers,
assemblers and monitors have in com-
mon?”

“Well, they are machine-code prog-
rams to help you write programs, and
they are all things the beginner should
have no need to be aware of to pursue
his programming.” Let's look at their
uses, advantages and disadvantages.

The Dragon has a Basic interpreter
that tells it how to go about executing a
list of Basic statements. It reads them,
looks up what to do, informing you of

EDITOR /ASSEMBLER/ MONITOR
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errors, and executes some standard
routines in consequence, without ever
learning or improving the program. It is
ideal for program development, as you
get immediate response from what you
do.

If you had a Basic compiler you would
have to write your program then compile
it before it could be run. The compiler
does all the looking up once, converting
your text into a list of machine-code
routines to be executed in order at a later
date. It checks for errors and you have to
correct them and compile again, until you
have a program without any *'| don't
understand” errors. You might still get
“run time” errors, eg division by zero,
which might be detected by the run-time
supervisory program supplied with the
compiler. The compiled program runs
faster and more efficiently, but is still
limited by the structure of Basic.

Assemblers

Several assemblers can be bought for
the Dragon. An assembler accepts
assembly language rather than Basic
and produces a machine code result.
Assembly language is really sugar co-
ated machine code. Each machine code
instruction is expressed as mnemonic, ie
a word you can remember more easily
than a number. You write them in order,
without regard to line numbers as refer-
ence points, but by including labels you
can show the execution where to go
when it needs to go out of sequence.
You can give values to numbers and
strings and refer to them by names, but
even so your program needs to tell the
CPU what to do at the level of simplicity
of its own language.

A monitor is your access directly to the
memory. You must write numbers into
the memory cells directly. You can write
machine language or data. A monitor is
also needed as a run-time supervisor for
testing machine language programs,
either entered as numbers or via an
assembler. It can diagnose the state of
memory and CPU registers after a run,
just as you might put STOP in a Basic
program, run it and print out the variables
to corner a bug.

So we have four levels of programming
difficulty, each giving a bit of extra per-
formance: the interpreter being the most
accessible; the compiler allowing Basic
to execute in machine code form, once
debugged; the assembler giving a more
accessible way of entering machine
code; and the monitor which is needed
to test machine code and can accept it in
numeric, usually hexadecimal form.

"Hexa- what?" from the back row.

“‘Hexadecimal is just a way to express
a byte in two characters, for four-toed
sloths who can count on both hind and
fore feet, or us if we take our socks off
and ignore thumbs and big toes. Label
your fingers and smaller toes from 0 to 9
and those left over A,B,C,D and F. Now
rather than counting up to 99 in two goes,
we can reach FF, ie 255 in decimal.”

“You said each stage gives extra
performance. How does writing on a
monitor improve on an assembler?"
asks the bright one at the back. )

“Not a lot, really, but if you have limited
memory in which to keep assembler,
monitor, your mnemonic list (called source
code) and the machine language (object
code), you can't tackle the big stuff.”

"What's the answer then?”

“Well, in hex it's 2A, for those who
read English SF, but seriously, it de-
pends on your ambitions. If you are out to
write real-time games for the market, |
would advocate really getting to grips
with machine code and find a monitor
with full bells and whistles. There is at
least one which accepts mnemonics
singly and works out displacements, so
you get some assembling without clog-
ging three-quarters of the free space with
source code."”

"Where do disassemblers fit in?"

“These help you out of the hexadecim-
al blues. They can recreate assembly
language from object code, but of course
they cannot invent the imaginative labels
you might have used to find your way
round the original. Bad cases of hex
blues happen when you get used to
assemblers and then you have a bug that
forces you to examine memory with the
monitor."”

“Are you seriously recommending
learning 6809 code in hexadecimal
form?"

"Not outright, but it comes with use if
you let it, just as with any foreign lan-
guage, even Welsh | suppose! | learnt
Z80 code, and have now got a good
grounding in 6809 with a little help from a
crib or two, and being able to read it off a
hex dump display certainly helps in times
of trouble. Also writing in hex saves a lot
of typing, and you can see much more of
itin a screenful.”

Masochism?

“You must be one of those Masochist
Macho Machinecodists then, that serious
programmers despise when then advo-
cate using the highest level language
possible.”

“Agreed. Their technique is great for
complex business problems. Heavy
arithmetic is a pain when the greatest
accomplishment of the 6809 is to multiply
two unsigned bytes together, and reada-
bility counts for a lot. But somebody has
to write interpreters, operating systems
and the like, and the public like games.”

"“We're told Basic is an unstructured
language, what about machine code?”

“Machine code is as structured as a
pile of bricks, but you can build how you
like. Structure implies form, ie limits.
With machine code you can write small
routines, link them into larger ones, and
them into a whole, or you can start at the
beginning and try to reach the end with
as little deviation as possible, it's your
choice.”

“Try a bit of Dragon muttering, it's
worthit.” B

< instruction decoder and ALU. The latter
is responsible for arithmetic and logical
operations, coming between the instruc-
tion decoder and the accumulators. | use
the plural because all processors use a
temporary accumulator as well as the main

“one. The programmer need not worry

too much about these last circuits on
his model.

Vital knowledge

What the programmer needs to know to
program in a processor's machine lan-
guage falls into three main parts:

The processor's instruction set, the voca-
bulary.

The processor’s internal memory layout,
the registers.

The computer's memory map.

You will also need to know a bit about I/O
(Input’Output) which covers keyboard,
joysticks, graphics, sound, cassettes, etc,
most of which form part of the memory
map.

The other concept you need to get
straight is the use of the byte. A byte is a
whole number between 0 and 255, and
consists of eight bits, which can be 1 or 0.
The byte is the smallest unit of data the
computer uses, and can be likened to a
figure in a number. Our figures can range
from 0 to 9, and to represent larger
numbers we use two figures, multiplying
the first by 10 and adding the second, and
so on with further figures. The computer
does this too, but with numbers to the base
256 it needs very few bytes to cope with
the biggest numbers we ever need.
Addresses are just two bytes and range
from 0 to 65,535.

In fact we find that for many programs
we rarely bother with more than two bytes
at atime, particularly in machine language.
The byte is very versatile, it can represent
many things, such as:

A boring old number

A text character

A graphics character

A colour, or even ‘‘paper and ink" colours
together

A group of picture elements in hi-res
graphics

A graphics point co-ordinate

A machine language instruction (or part of
one)

The operations that can be performed
on these bytes are called 8 bit operations.
They fall into three main groups:

Copying to transfer — LOAD = Memory to
Register, STORE = Register to Memory,
TRANSFER = Register to Register (in Z80
parlance all are called LOAD)

Single byte operations — INCREMENT,
DECREMENT, NEGATE, COMPLE-
MENT, SHIFT, ROTATE, etc

Two byte operations — ADD, SUBTRACT,
AND, OR, EXCLUSIVE OR, COMPARE.
Single byte operations can be done on
bytes in registers or memory in isolation.
Two byte operations almost always are
done with one byte in the accumulator and
the other in a memory or, for “80" type
processors, in a register. The result is to
be found in the accumulator.

All processors can also do 16-bit b
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Now you can improve your color computing skills. .
and it’s easy to do. HOT CoCo gives you more practical
information on the Dragon*® than any other publica-
tion. Nearly 150 pages a month!

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

oThe 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
month. Games. . . utilities. . . programming techniques. . .
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:

eCandid reviews help you make every
purchase a sound investment.

e nformative ads let you comparison-shop
from home.

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

With all this at your fingertips, your subscription

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

could pay for itself with one wise purchase. 0O CHECKMO 0O MC (0O VISA 0O AE
And HOT CoCo is risk-free. If you don't like your ’ ,
first issue, just write “cancel” across the invoice and CAFP' Ll
return it to us. You won't owe a thing. S"(’NATURE
Subscribe to HOT CoCo today. Twelve big issues are RN
only $44,97 (US funds drawn on a US bank). Simply fill | ADDRESS
out the coupon below and return it right now to: HOT
CoCo Subscription Dept., PO Box 975, Farmingdale, POST CODE COUNTRY
NY 11737, USA. i HOT CoCo * 80 Pine Street * Peterborough, NH 03458 » USA
! 73DFDU

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 I 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.
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< addition, though in some it might be
confined to deriving addresses, and all can
perform some form of 16-bit transfer, albeit
as two adjacent bytes.

I have now listed all but one group of
operations of the average processor, and
you might be excused for wondering what
all the fuss is about. In fact you might
wonder how such simple operations can
result in the marvels your computer per-
forms, particularly when loaded with a
machine-code game program. The answer
lies partly in the group we have yet to
discuss, but the main reason is the tireless
speed at which the operations are done.
Just think that every time your cursor gets
to the bottom of the screen scrolls, and the
processor has to read every individual
character and write it to the line above. Do
you perceive it as taking time?

I have said that all programs of any
value require the computer to choose a
course of action as a result of a previous
operation. Normally the processor reads
instructions from the program and exe-
cutes them in order, using the program
counter (PC) to follow the sequence. Sup-
pose some operation upsets the progres-
sion of the PC, and loads it with a new
value. The next instruction will be read
from a different part of the program and a
JUMP or BRANCH operation will have
occurred.

This may mark the end of a particular
sequence or routine, in which case the
jump will always happen, but all proces-
sors have the ability to perform conditional
jumps or branches. When one of these is
encountered the progression is only dis-
turbed if a particular flag is set or cleared.
This of course depends on the result of
some past operation.

Flying the flag

There are four flags that form the main-
stay of conditional branching, and it is vital
to know which are affected by which
operations. The simplest is the zero flag.
This is set when the result of an operation
is zero, and often marks the completion of
a sequence of loops, or that a particular
condition is met, having compared two
bytes and finding they are the same. From
this derives the terminology of some pro-
cessors — “"BRANCH IF EQUAL" mean-
ing “if the ZERO flag is set™.

The carry flag marks carry or borrow in
arithmetic operations, just as we do with
our sums. This can be incorporated in the
next arithmetic operation or used to control
a branch. Carry also holds the bit shoved
off the end by shift operations.

The minus or sign flag reflects the state
of Bit 7 of the result, which is understood to
mean negative if we are dealing in signed
arithmetic. Rather than regard a byte as a
number between 0 and 255, this notation
allows it values between —128 and +127,
and the upper bit is set for negative
numbers.

Unfortunately the minus flag can be
misleading, for instance if we add +115 to
+125 we get +240. However, the byte
representing +240 in normal notation has
its upper bit set to 1, and would appear to
be negative (—16) in signed arithmetic. To

cope with this, processors have an over-
flow flag, that warns that the minus flag is
lying if it results from a signed arithmetic
operation. ‘

Conditional jumps are at the heart of the
program structure, and usually harbour the
bugs in your program. Either it jumps for
the wrong condition, or to the wrong place,
sometimes missing a valid instruction
altogether causing a self-destructive
crash. This is where many take their bat
home and return to Basic, with its now
comforting error messages.

Another variety of jump type instruction
involves subroutines. These are jumps
that divert to a much used part of the
program and expect to return to the main
sequence where it left off, exactly the way
GOSUB works in Basic. In order to do this,
the address of the next instruction of the
sequence has to be stored before the
value in the PC is replaced to cause the
jump. This is where the stack comes in.

The stack is RAM used as a fast
dumping ground where data is stored and
retrieved on a sequential basis, Last-In-
First-Out. It is managed by the stack
pointer, which holds an address that auto-
matically points to the most recent data put
into the stack. The stack can be likened to
a spring-loaded plate dispenser, or rifle
magazine — if you put something in, you
have to remove all you put in after it to get
it out again.

In the case of subroutines, the jump or
call stores the address of resumption, the
return address, on the stack. When the
subroutine is finished, the return instruc-
tion withdraws the return address from the
stack and puts it back on the program
counter, causing execution of the program
where it left off. In many cases you may
want to preserve the contents of some
other registers from destruction by the
subroutine. The stack can be used for this
too: you push the register contents into the
stack, a store operation under manage-
ment of the stack pointer, To retrieve them
a pop or pull is used (as suits your
processor’'s parlance, some seem to have
a stronger spring than others!).

We can go a little further before the
character of the processors stops us talk-
ing generally, and cover addressing
modes. These do vary from one processor
to another, but there is the effective
address, which just means that 16-bit
value that squirts out of the address bus
when accessing memory. The 6809 lets
the programmer grab it as a value, others
just use it to select memory. How the EA is
derived depends on the addressing mode

of the instruction, and is always derived
from register contents directly or indirectly.

The simplest form of ‘“‘addressing
mode” does not involve an EA at all, as it
covers operations on or between internal
registers of the processor, and is some-

" times called implied or inherent. The regis-

ter identification is implied by the code
used for the instruction itself.

The next simplest is the immediate
mode. Here the data is built into the
program immediately following the instruc-
tion code (op-code). No store or single
byte operations are allowed in this mode
as they would affect the program itself.
The EA in this case is derived from the
contents of the program counter. Some
16-bit operations can also be immediate.

Extended addressing is where the
address rather than the data follows the
op-code, so the processor has an ex-
tended operation to do.

Some processors take this one stage
further, extended indirect. The data found
as above is actually the address to find the
data you want. In fact some processors
boast indirect versions of other modes as
well and life can get very confusing to
those without a clear head.

The push/pull/pop operations can be
thought of as a special addressing mode,
deriving its EA from the stack pointer. It
allows data transfer only.

Registering

All processors have some register
addressing modes, where the EA comes
from a register other than the PC or SP.
These are most useful for table and screen
processing. Most processors have simple
register addressing, and a version called
indexed addressing where the EA is the
register contents modified in some way.
The most common is where the op-code is
followed by displacement data which is
“added"” to the register contents to form
the EA. This mode can be used for the
screen scroll: the register holds the
address of the character to be moved, and
it is loaded into the accumulator using the
register addressing mode. The character
is stored one line higher using the indexed
addressing mode with a displacement of
minus one line's worth. The register con-
tent is then incremented to point to the
next character and the process repeated.

We now know something about what the
processor can do, and how it knows what
to do it to. We have both dimensions of the
processor's instruction set. We also know
that each instruction is provided as a byte
(or sometimes two bytes) in the program,
often followed by data, displacement or
address, and how the program counter
keeps track of progress through this jungle
of numbers. But how do we cope with the
jungle?

This is not obvious on many home
micros, and seems to present another
barrier to machine language programming.
Often we need to buy extra software just to
bypass the Basic interpreter in order to
speak to the processor direct (see the
accompanying article). It's as bad as a
boss surrounded by secretaries telling you
he's busy. ®
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Action Packed 100% Machine Code Arcade Software for DRAGON 32

MICHOS Droids (iAo Chess  |MCROS Mawke  WiZRSS vultures

"h.’.(“.l‘

DROIDS: stop the Oraids removing  CHESS 8 selectable levels of skil - ' 5
lead shields nto release the L\a:;wtg cursor contral of rrov;a 5upno;ts MAURICE M'”OR Out '“’ a quiet :‘;J,:};I.U? Eﬂickr’:'lﬁp ,‘:se °7£" f" i BONKA: Climb the ladders and dig
which will destroy the world Caslling znd En Passant drive in your Morris Minor you in- uies Juart Ther'  hales o trap the “Meanies™ befors

£6.95 £7.95 advertently wander on 10 a race track 2995 Just when you thak you've  they kill you

and find yoursett i the middle of a killed them all. the eggs hatch’ 27.95

Grand Prix! £6.95
£6.95
{E\gﬁ} MISSION XK1 2NEW —_—

You are the commander of the SS Explorer, on la dar?er:us mnsscslon mKBoscrm r * COngl’atula“ons Terry Feam *
ode-named XK1, Your ord to land on the planet on in order :
::u co|lr;ad liquid Zyph?;:»egrmé:fz:; rv?wh-needed !‘::r your py:)anel's space i Terry Feam Of Camberl?y in SU"9Y: after
fiet. Progrues is harmperec, fowsver, by Zighor's cely moon. 2008 g months of endeavour, is the very first of
eaking up, creat an evef-incr i NS whi - . .
:HO:I?IM plang A‘:\olhur ;‘rgoblem is that your la?rlder carries only a limited A the thousands Of lml'epld Crusadel’s to
antity of fuel. O thi d lof hi ard thrust e i -
whist landing, On e refum joumay 10 your Mother shp you can blast 8 ,  reach the seventh and final screen. It can
way through the asteroids with your phaser. Another superb arcade-style o A be done! You can make the attempl for
game with animated high resolution colour graphics and sound { \ onl £5 9 5
Joystick or keyboard control. Hall of Fame. Bonus points for screen 47 Vi Y

clear and specal Pause feature (freezes the game while you take a rest!)
Supplied on cassette

£6.95 - s All orders despatched by return 1st class post
’ : Lttt > Callers and Trade enquines welcome
Coming Next Month — SKYJOUST g Available from SPECTRUM and other good software dealers

- :  DEPT DU484, 2 GLENSDALE STREET, LEEDS LS9 94
J. Morrison (Micros) Ltd TELEPHONE (0532) 480087

SPRITES FOR THE DRAGON

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

Up to 128 sprites. Size up to 40 x 40 in mode 4, even larger in other modes. Sprite magic uses the 256 x 192 grid for screen
addressing. Sprites are programmable for joystick control and/or keyboard control. Sprites may be defined as missiles fired
from other sprites in response to fire-button or keyboard. Sprites may be programmed to rebound (like a bouncing ball), or
wrap round, or disappear automatically when 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, MOVEnN,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 “VISA
Tel: (0642) 454883 s S

- J
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Moving up
with0S 9

Keith and Steven Brain reveal the ins and outs of OS9

AT LAST Dragon Data's long-awaited OS9
disk operating system and range of associ-
ated software have arrived on the scene
as part of a deliberate policy of moving
“up-market” into the small business and
professional sector where Dragon Data
sees an expanding user-base.

It remains to be seen whether small
businessmen can be persuaded to part
with their hard-won cash for such business
aids, but at the same time the arrival of
0S9 is a major step forward for the
computer enthusiast who wants to
squeeze the most out of his Dragon.
Certainly Dragon Data's pricing policy
seems to be firmly based on the ‘“pile it
high and sell it cheap” axiom on which
Tesco was founded, and in comparison
with many professional programs for other
micros its software prices seem to offer
extremely good value.

A serious system

If Sir Clive hadn't thought of it first (as
usual), we would be tempted to say that
this step was a "‘quantum leap™ for the
Dragon as it effectively transforms the
micro from a sophisticated toy into a very
serious machine.

The OS9 operating system is the key to
the expansion of the Dragon’'s potential
and to fully understand the significance of
this development it is necessary to consid-
er how a computer carries out instructions.
In the standard Dragon 32 or 64 the
“operating system”, which contains the
commands understood by the computer, is
contained within the Basic ROM. If the
Dragon DOS disk system is added further
systems routines are included in ROM in
the cartridge. All of the routines in these
ROMs are actually included in the memory
map at all times, whereas with a totally
disk-based operating system all of the
routines are on disk instead, and these are
only loaded into memory as and when
required. The immediate advantage of this
is that you can have a much more compli-
cated operating system without losing
much of your precious RAM.

0OS9 is a sophisticated management
system which enables you to get much
more from your Dragon. As it was de-
signed by Microware Systems Corporation
in collaboration with Motorola (the design-
ers of the 6809 CPU), it is an extremely
efficient product which uses the capabili-
ties of the 6809 to maximum advantage. A
major difference between the 6809 CPU
and lesser microprocessors is that it sup-
ports ‘“‘position-independent-code (PIC)"
which means that routines can be loaded

and run at any point in memory. Thus the
available memory can be used much more
efficiently, and several programs can be
present simultaneously.

In practice OS9 carries out all of the
housekeeping for you automatically with-
out any need for intervention from the user
(unless you attempt the impossible). Nor-
mally modules are loaded as required and
then deleted from memory once their
usefulness is ended, but where modules
are called repeatedly these can easily be
locked into memory to save time. A sub-
stantial OS9 Operating System User's
Guide is included and an OS9 Program-
mer’s Manual (unseen as yet) is listed at
£19.95. The details of OS9 are too com-
plex to explain in the small space available
here so we will try to give you the flavour of
the system and point out what we feel are
the most significant features as far as the
Dragon implementation is concerned.

To run OS9 you need a Dragon with 64K
of RAM and a Dragon DOS disk system.
When you use OS8 you turn your Dragon
into a 64K *‘soft machine” and switch out
both the standard Basic ROM and Dragon
DOS, although you need the latter to set
this process in motion. You turn on the
Dragon as usual and when the Dragon
DOS logo appears insert the OS9 system
disk and enter the command "'BOOT",
which loads the essential control modules
into memory and sets up 64K of RAM.
These essential routines are concerned
with items such as input/output (I'O) man-
agement, disk control, keyboard scan,
video display, printer and real time clock.
At this point you have 48K of memory still
free for use.

The *‘shell” is the part of OS9 which
accepts commands from the keyboard and
acts as the interface between you and the

‘rest of OS9. Whenever the shell is waiting

for an input the “0OS8" prompt is shown at
the start of the next line. The command
line always starts with the name of the
program to be run (which can be one of
several different types) and once the line is
entered the shell searches for this name,
first in memory, next in the ‘“execution
directory”, and finally in the user's “‘data
directory”.

There are many similarities between
0S89 and Unix, and pathlists are an impor-
tant concept. These are descriptions of the
route to be followed by a command and
are somewhat similar to the ‘“‘filenames”
used by other systems, except that they
frequently consist of a list of names rather
than just a single name. Multifile devices
(like disks) store data in separate files

which have names that are entered in a
“directory file”. When a new disk is first
formatted a “‘root directory” is created
automatically, and sub-directories are
formed beneath this in a tree-structured
hierarchy.

For example, the root directory of the
standard OS9 system disk contains seven
files: OS9Boot, CMDS, DEFS, SYS, start-
up, RUN32 and RUNS51, and the CMDS
directory contains a further series of files
which contain the modules for 47 indi-
vidual OS9 commands. It is sometimes a
nuisance to have to specify a complete
pathlist to call up a particular file, but this is
often unnecessary and only a relatively
minor irritation.

The default startup file uses the normal
Dragon text display, with upper-case let-
ters only, but both upper and lower-case
(inverse) can be called with “-UPC”, with
or without shift-lock. A number of control
functions can be called by codes or via the
“clear” key, and a “type-ahead" buffer
operates except when the disk drive is
running. An alternative video driver pro-
ducing a 51 column by 24 line true upper
and lower case display can be called by
"9051". However, although preferable, it
does eat up 6K of memory.

Modes and codes

Two hi-resolution graphics modes are
supported (=PMODE 3 and 4) and codes
are available to produce the equivalents of
PMODE, COLOR, PSET, PRESET,
PCLS, MOVE, LINE and CIRCLE. But the
very useful DRAW, GET and PUT are
notable by their absence. Joystick values
can be called via assembly language
system calls.

0S9 has a unified I'O system in which
transfer of information takes place in the
same way regardless of the hardware
device involved. This means that I/O can
easily be redirected to alternative devices
without having to alter the program. (For
example, to divert output from the screen
to the parallel printer port all you need to
do is to add “=/P” to your execution
command instead of changing every
occurrence of “PRINT" to "PRINT#-2".)
This also means that programs are highly
portable from your Dragon to any other
computer using the 6809 CPU. The
“ACIA51" module redirects input or output
to the serial port, and this can be used, for
instance, to drive a serial printer or to
transfer data from another device (such as
another Dragon). No cassette driver
routines are provided.

If more than one program is entered on
the same line, separated by semicolons,
then these programs will be executed
strictly in sequence. The second kind of
separator is the ampersand (&) which
denotes . concurrent execution (two or
more programs running simultaneously).
Much of the time the CPU is simply waiting
for some input and the efficiency of OS9 is
much enhanced by “timeslicing” which
allows different processes to share CPU
time and other resources.

Management is carried out automatical-
ly but specific priorities can be applied to
different processes if desired. As an b
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COMPLETELY CONTROLLED BY MAKING SINOLE-KEY ENTRIES?E2 N
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£25 A QUALITY LIGHTPEN

e For the DRAGON 32*

Drawing: Optimum program performance is achieved

PMODE and PMODE4 by use of the superb features only SUPERIOR PERFORMANCE

'F'!Jtl‘lhmd-l available from the Datapen Lightpen. @ I[nscnsitive to ambient lighting
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TRRR L rr— ” ' @ Responds to different colours

@ Program accessible LED lamp readout

pamt. erase. R :
@ Switch for program control
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target menu.
1ext menu and
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SUPERIOR
PROGRAMS
@ Tape storage of your work
@® Good documentation
@ User routines provided on
tape and on printout
@ Handbook and three programs on tape

*Also available for BBC B, Vic2) and CBM 64:
please state vour micro when ordering.

Send cheque or PO for £25 to:

Dept DU4

Datapen Microtechnology Limited
Kingsclere Road, Overton
Hants. RG25 3JB

Or send SAE for details. Now available from good computer shops.
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<« example entering “DIR>/P&" will show
a process ID number (for example, 001),
start to print out a directory to the printer,
but immediately return the OS9 prompt so
that another command can be entered.
The final type of separator (!) sets up
"“pipelines” between concurrent programs
so that the output from one automatically
‘becomes the input for another with perfect
synchronisation.

Ownership

0S89 will support timesharing between a
number of terminals and the LOGIN com-
mand can also be used on the standard
system to check for the correct password
before entry is allowed. Every file has
ownership and attributes which determine
who may access the file and how it may be
used. The current user number is auto-
matically added to the file, and execution,
reading and writing can be restricted to this
user. Finally we must mention the OS9gen
and Cobbler commands which allow you to
change the system boot configuration to
suit particular applications.

Undoubtedly OS9 is a very valuable
tool, the power of which is well demon-
strated in the applications software de-
scribed below.

Basic 09 is described as ‘'an enhanced
and structured Basic language program-
ming system specially created for the 6809
advanced microprocessor used by the
Dragon computer”. In fact Basic 09 is
rather a Basic/Pascal hybrid with an odd
bit of Fortran thrown in for good measure.
One very important feature is that it has an
interactive compiler which gives it the
speed of a compiled language and the
ease of use of an interpreted language.

Although Microsoft's Color Basic (the
standard Dragon version) is extremely
easy to use and is noted for its excellent
graphics commands, it was not written for
a particular processor whereas Basic 09
was especially written to exploit the full
potential of the 6809. Basic 09 is fully
compatible with other programs running
under OS9 so that you can use it to
process files produced with the database
package RMS, Stylograph and others.

Basic 09 is made up of some 22K of
code and on startup 4K is reserved for
workspace, although this is easily changed
with MEM up to a maximum of about 24K.
On startup it is in SYSTEM mode where

you can interact with OS9 and control the
workspace environment. Programs are
written and amended in EDIT mode, the
language is fully structured, and programs
are written as procedures where line num-
bers are optional. A syntax check is
automatically made at the end of each line
and in addition a further error check is
performed when the procedure is com-
plete. Provided that no errors are found the
program is immediately compiled to In-
termediate (*'I"") code which is executed by
run-time routines.

When an existing procedure is edited it
is automatically decompiled and the “I-
code address" of each line is printed out
so that the position of errors can be easily
located. Program listings are automatically
“pretty printed” to show nesting. A wide
range of editing commands (including
search, change and renumber) are pro-
vided. Standard control structures are sup-

ported, in addition to WHILE ... DO,
REPEAT ... UNTIL, LOOP ... END-
LOOP, IF ... ENDIF and ON ERROR
GOTO are supported.

Programs can be simply RUN by name
or AUTO-RUN allows immediate execu-
tion after loading. If errors are found then
these are dealt with in the comprehensive
DEBUG mode. In particular BREAK allows
you to set up breakpoints, STEP executes
a procedure one source statement at a
time, and STATE lists the nesting of all
active procedures. TRON turns on trace
mode where the compiled code of each
equivalent statement line is reconstructed
to source statements and displayed before
the statement is executed.

The PACK command allows you to
further reduce the size and execution time
of your program by forcing another compil-
er pass which removes names, line num-
bers, non-executable statements and so
on. But once the procedure is in this form it
cannot be edited, debugged or reloaded
into the workspace, although the code can
be run from OS9 at any time and is secure.
Speed-up in the order of 10-30 percent is
claimed, but that rather depends on how
much unnecessary material there was in
the original version!

A Graphics Interface Module (“GFX"),
written in assembly language, is provided
to give easier access to the hi-res facilities
described under OS9 itself. In addition to
the facilities mentioned previously there

are GLOC (returns the address of the
video display RAM), GCOLR (=PPOINT)
and JOYSTICK (as Color Basic). No
sound capabilities are included (apart from
BELL).

0OS9 has very powerful mathematical
functions and nine-decimal-digit, 40-bit-
binary floating point arithmetic.

The TYPE statement can be used to
produce a new user-defined data type
which may mix the standard data types. As
well as the normal Boolean operators
(NOT, AND, OR and XOR) bit-by-bit logic-
al operators are provided (LNOT, LAND,
LOR and LXOR). Other functions include
MOD (remainder), ADDR (memory
address of a variable, array, or structure
name), SIZE (size of a variable, array, or
structure name), ERR (code of the most
recent error), DATES (current date and
time), and TRIM$ (removes trailing spaces
from a string). The useful INKEY$ com-
mand does not appear in the manual
(except as an assembly listing) although in
fact it is actually present in the CMDS
directory.

Files and IO are dealt with in typical
unified OS9 fashion. INPUT, PRINT,
PRINT USING, CREATE, OPEN, CLOSE,
DELETE, READ and WRITE are self-
explanatory. GET and PUT statements are
completely different from their Microsoft
pseudonyms and read and write fixed size
binary data records to files or devices
whilst SEEK changes the file pointer. They
are the primary I'O commands for random
access and can be used to deal with
individual records or whole data struc-
tures. As they use the same binary format
as the actual disk files they are much
faster than READ and WRITE which con-
vert characters to and from ASCII format.

Speed measurement

Although we are not generally greatly in
favour of comparing “benchmarks" for
different machines, a quick check of the
standard (Kilobaud) comparisons revealed
such a startling improvement over stan-
dard Dragon Basic that we could not resist
including them.

A quick glance at the comparison table
shows what a real boost has been added
to the Dragon. Even in the worst case
(using real numbers) the speed improve-
ments are dramatic (execution time re-
duced to 35 percent). If integer num- b
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Benchmarks: standard programs designed to measure the speed of particular processes on different machines

April 1984 Dragon User 33




<4 bers are used wherever possible the
results are almost unbelievable (reduction
to only 14 percent of the original time).
Comparisons with some other machines
are also very interesting and demonstrate
that 16 bits are no substitute for good
software.

Complete package

The Stylograph word-processing pro-
gram is only available as a complete
package which also includes the Mail-
merge and Spellcheck options, but as the
total price is only £79.95 you can hardly
complain about that. It can be used on a
single or dual disk system, but on a single
disk system storage space is somewhat
limited as the extensive dictionary is on the
same disk as the text files. A detailed
manual is provided which explains the
system quite clearly, and a step-by-step
tutorial is also provided. The manual was
obviously not written specifically for the
Dragon and unfortunately the tutorial is
very confusing in places as the examples
given assume that the default screen
display is wider than it actually is. (Stylo-
graph uses a 51 column by 24 row display
format but line length can go up to 160
characters and the screen can be scrolled
left and right in 25 character steps.)

To use Stylograph, simply replace the
0S9 system disk with the Stylograph disk,
change the directories to the new disk
(chx/d0/cmds chd/d0), move to 51 column
mode (go51) and type ‘‘stylo” to enter
“supervisor mode" where a menu of op-
tions is provided which are selected with a
moving cursor. Text can be loaded and
saved, backup files are automatically kept,
and accidental deletion of files is difficult
as comprehensive error traps are in-
cluded.

The extensive printout capabilities will
support virtually any type of printer (includ-
ing proportional spacing) and any neces-
sary modifications can be carried out at the
time or on a permanent basis by calling the
STYFIX program. Even when the system
is configured for a special printer, support-
ing underlining or alternate fonts, a
straightforward printout can still be pro-
duced by selecting the TTY option, and
files can also be spooled to disk for later
printing. It is possible to PASS any com-
mand to OS9 from within Stylograph,
which is particularly useful if you want to
call up a disk directory, for example.

Selecting EDIT takes you into the
ESCAPE mode where cursor control,
scrolls, find, replace, move, duplicate, de-
lete, insert and single character overwrite

can be carried out. A useful card showing
the keyboard functions in escape and
control modes is provided. The current
page number is displayed at the top of the
screen, together with a line of dashes to
indicate the line length and you can easily
jump to any existing page. The cursor
control and scroll keys are grouped in the
traditional diamond pattern, and hitting the
semicolon takes you into INSERT mode,
where text can be entered. It is obvious
that you are in insert mode as the current
line is now indicated with a row of inverted
hyphens indicating the line length.

Full page formatting facilities are pro-
vided, and the effect of many of the
commands is visible immediately on
screen. Text may be unjustified, left justi-
fied, right justified, or centred and the input
buffer and concurrent rewrite of the display
mean that it is impossible to 'miss” char-
acters even when typing rapidly. Page
headers and footers, new paragraphs and
pages, margins and indents can be de-
fined.

Control functions can be called from
either escape or insert mode, with the
“clear” key being used as control. CTRL-A
calls assistance if you forget a command;
CTRL-D, -W and -X delete characters,
words or lines; -R sets tabs; -Y clears tabs
and -T moves to the next tab position. Five
different types of character modifications
can be specified (provided that your printer
can accept them): underline (-U), overline
(-O), superscript (-1), subscript (-K), and
boldface (-B). These are normally indi-
cated by reverse printing of the text, but
they can also be checked by the VIEW
command (-V), which replaces the text
with different numbers according to the
modifications called, and all modifications
can be removed with -Z. CTRL-F allows
you to remove the format lines from the
screen so that more text can be viewed,
and -P shows the current status of the text.

CTRL-G allows you to insert ‘‘ghost
hyphens™ into long words. The final control
function (-N) allows you to put a name
(explanation) to any error you may en-
counter. Hitting the clear and break keys at
the same time returns you to the escape
mode.

To begin with we found that switching
between insert and escape modes was a
little tedious, but with practice this was not
really a problem. The maximum memory
allocation for Stylograph seems to be
#15K which only gives a total of 8901
bytes for text storage (about six double-
spaced A4 pages), which is rather small,
but text files can be linked to produce

longer documents. It is a very sophisti-
cated system (the stylo file alone contains
over 21K of code and 6K are needed for
the hi-res text display) so there has inevit-
ably been a trade-off between facilities and
space.

The Mailmerge option has three func-
tions. First of all it allows you to print any
number of copies in a particular file.
Secondly it allows you to link files together
for printout as a single document with
continuous page numbers, headings and
so on. Finally it allows you to merge a file
of “'variables” with a text file. The most
obvious variables are names and addres-
ses for personalised circular letters but
there are obviously many other applica-
tions. As OS9 is multitasking it is easy to
set up Mailmerge as a background task
which proceeds even as you are preparing
another document.

If you can't stand the noise of your
printer when you are working then you can
simply divert the output to a comprehen-
sive disk file which can be printed later. If
you also have the RMS database you can
use it to produce a file of specific data to be
merged with the text.

Spelicheck

The final part of the package is Spell-
check, a very impressive program which
rapidly compares each word in your text
file with the contents of its dictionaries and
reports any words which it cannot find for
possible correction. The standard diction-
ary contains an amazing 42,000 words
(Spellstar has 12,000) which are in a
specially compressed format that occupies
only a quarter of the space normally
required. In addition it is easy to add new
words (such as technical terms) to a
supplementary dictionary.

If a “non-match” is found then the word
is displayed and one of a number of
options can be selected. You can simply
(I)gnore the word or (A)dd it to the diction-
ary. On the other hand, if you are less sure
of yourself, you can decide to (D)isplay it in
context or (F)lag it for later action. In theory
it is possible to decompress the dictionary
to read the words but the normal Dragon
disks are too small to hold the results.
More usefully, it is possible to merge
supplementary dictionaries into the main
one to give more rapid checking of added
words. As a sideline a wordcount is also
produced during checking.

We hope this introduction gives a taste
of what can be done with OS9 — other
applications packages will have to wait for
a later review. B

1 [} i '

RUNE asttr backup

NSSBoat  CHOs =s DeRw

i
by v

T TS I T N 8 S N S

‘.

Shartoe  FUHSS P

1 t

AN I. 1id T conkska Lz

ok

I F |

Figure 1: the disk operating system’s directory structure
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LOAD AND GO WITH YOUR DRAGON

32 PROGRAMS FOR YOUR DRAGON

* Games Pairs
Pontoon
Snakes and Ladders
Ski Run
Castle Walls
* Homework helpers
Sums Tester
Vocabulary tester
*+ Graphics section
Full explanation of all Graphics
commands with worked examples
* Hintsand Tips
+ How to debug programs

AND MUCH MORE

128 pages £5.50

PHIPPS ASSOCIATES

Dept H FREEPOST EM463 (No stamp)
172 Kingston Road, Ewell, Surrey KT19 0BR

Telephone 01-393 0283. 24 Hour answering.

|
la'l I

f

the Rainbow 9529 U S Highway 42
502/228-4492 PO Box 209
Praspect. Ky 40059
YES! Sign me up for a year (12 issues)of the RAINBOW.

Name

Address

City State 2ip
Payment Enclosed

Charge VISA MasterCard Amernican Express

My Account# interbank ® (MC only)

Signature Card Exprration Date

zine to buy.

the Hill too!

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
with programs, product reviews,
tutorials, columns, hints and tips
about your computer. Yes, it 1S consi-
dered "the" Color Computer maga-

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

pages brimming

U.K. Subscription rates
U.S. $65 surface rate
U.S. $100 air rate

Subscriptions 10 the RAINBOW are
$28 a year in the LUniteg States

Canadian and Mexican Q-

U S $35 surface rate to other ;:; Q

countries U 5 $65 aw rate _&‘D 3

U S $100 Al subscriptions .

begin with the current ‘9 O\Q,SA}, Q

ssue Please allow \g,} Q& § ~N

up 10 5-6 weeks Y QJ@'\Q i

for first copy QEOQ &é)
it =
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SHARDS  THE ULTIMATE
SECRET?

WHEN you have endured the burning farmhouse and
discovered a strange diary, avoided the football
hooligans, met the shady lady, Japanese tourists,
the pop star and the busker; avoided the gunmen,
Eddy the crook and Scarface; visited the waxworks,
the natural history museum and the arcade; worked
in the street market, the agency or the cafe;
travelled through France, Germany, Italy, Turkey
and Israel, experiencing Abdul’s maze, the
labyrinth and meeting a handful of very
strange people on the way . . .
ONLY THEN can you be deemed worthy of discovering
the ultimate secret. ALTERNATIVELY you can
play PETTIGREWS DIARY on your Dragon,
BBC B or Electron, and learn the
secret from the safety of your own armchair.
BUT DON'T JUST LISTEN TO US!
“Pride of place in this supplement for the most
original and entertaining adventure . . . it’s
got to be value for money”

Computer & Video Games adventure supplement

“The best adventure game for the Dragon on the
market that I've seen” Personal Computer News

I have nothing but praise for this unorthodox adventure™
Micro Adventurer
“If you like puzzles and mysteries you’ll like this package™
Computer Choice

PETTIGREWS DIARY is available for only £7.95 from BOOTS and all major
stockists or by sending a cheque/PO to us at:

SHARDS SOFTWARE,

189 ETON ROAD
ILFORD, ESSEX IG1 2UQ
(Access/Barclaycard orders phone 01-514 4871)
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Learning to
experiment

Peter Whittaker’s project for would-be experimenters

HERE IS A project for all those who, like
myself, want to experiment with their Dra-
gons, but don't have the confidence to
tackle complex circuitry. Rather than con-
struct an A/'D converter, | decided to use
the Dragon's built-in A/D device. This
means that you do not have to resort to
machine code to program the lightpen. It is
possible to connect a lightpen to the
joystick port, and access it with the
JOYSTK(0) command. Whenever you use
the joysticks the Dragon converts the
analogue signal from the joystick into a
digital value between 0 and 63.

Figures 1 and 2 show the joystick port
connections and the circuit diagram for a
joystick. A constant 5 volts is applied to pin
#5. After passing through the potentio-
meters’ maximum setting the current re-
turns to pin #3. Pins #2 and #1 read the

input voltage returning from the variable
setting of the potentiometers. By using the
A/D converter to compare these voltages
(#3 with #1 or #3 with #2) the computer
calculates the position of the joystick. The
joystick works by changing the setting of
these potentiometers. To replace the joy-
stick with a lightpen we need to include a
photo cell in the circuit, and remove one of
the potentiometers (figure 3). By leaving
the potentiometer in a fixed position the
computer will only register the voltage
changes caused by differing light levels
falling on the photo cell.

Use a trimmer for the potentiometer as
this is very small. If a large potentiometer
is used, it would get in the way and make
the lightpen difficult to use.

Cut four lengths of wire to the desired
length for the lightpen lead, and two pieces

1 Photo cell Tandy #276-116a 99p.

1 opaque tube to house Photo cell.
Total less than £4.00.

1 Miniature push button switch Pack of 5 Tandy #275-1547 59p.
1 Trimmer control (100K) (potentiometer) Tandy #271-220 79p.

1 5-pin DIN plug (270 degrees) to fit joystick port.

Four long bits of wire and two bits of wire about 4 inches long.

about four inches long. Solder a long wire
to each of the pins #1,#3,#4 #5 on the
DIN plug. Now connect:

Wire #1 to the centre leg of the potentio-
meter.

Wire #5 to one leg of the photo cell. Use a
short wire to connect the other leg to one
of the legs on the potentiometer.

Wire #4 to one of the legs on the switch.
Wire #3 to the other switch leg. Use a
short wire to also connect this leg to the
last leg of the potentiometer.

That is the wiring completed. House the
photo cell in the tube, recessing it about
two or three inches. Close the back of the
tube to prevent back-light from interfering
with the photo cell. Before plugging the
lightpen into the joystick port, wrap elec-
trical insulation tape around all bare wires
making extra sure that there are no short
circuits between any of the wires con-
nected to the DIN plug.

When RUN the program displays all
eight colours along the bottom of the
screen, with a green surround (black can
be obtained from the border). Instructions
appear at the top of the screen. If the
readings obtained are all clustered at one
end of the scale adjust the setting of the
potentiometer until a satisfactory range is
obtained. Table 1 gives a list of values
obtained using the lightpen, and illustrates
the difficulty of telling some colours apart.
To the lightpen. colours one and six and
two and five are nearly identical.

If the lightpen seems to be reading
completely the wrong colour from the
screen make sure that you are giving the
photo cell long enough to adjust to the light
level before pressing the button. Alterna-
tively, if the lightpen tube is not completely
opaque, the shadow from your hand may
be affecting the readings. When using the

18 RESTORE: GOTO1&2

EXT: RETURN
28

1ed CLS GOSUBRZR

FRESS BUTTON, ®
128 GOSLUBMD: FRINTRE,

138 GOSE21

PRIMT#-2.""  FOR fA=@ TO
H-FL KR, PR Y.

150 1F FEEKC 65280 < 0128

r@@ GOS0, S FP""T?@

SRESS RUTTON TO SELECT,
SN B8
2L EOR a8

2z f‘wr"’
o3 CLSC
240 SOSUBZR: GOTOZAA

99 REM DRTE EOR O OHIRS
2RE DETR BLACK . CREEMN . YELI

28 FRIHNTR416."" :FOR A=1 TO

P18 FOR E=ATO8: READ CH:PRINTE3IZ

148 FRIMT'COLOUR RERLIMG", "DIFFERENCE"

81 PR THTRE

IF {PEEK( 6529834

280 FIBS" R-LFCB 2 =,5

2:FOR B=1TO8:FORC=1TO4: PRINTCHRE( 127+BX16 ), NEXTC,.B'N

A=8:FOR B=1 TO 108:R=A+JI0YSTK(@»:NEXT: A=A-10@: RETURN
31 FOR: A=@TOS: KCA M=/ HEXT : A=~1

C=LPCRM:LPCAI=LPCR: LPIBI=C: C=K(RAM: KCR M=K{B ) : KCB )=C:

32 A=A+1:FORE=A TO 8:IF LPCAXMLPCB) THEN 34
a3

34 NEXT:IF R<8 THEN 32 ELSE RETURM

9% REM SET UPF LIGHTFEN

SMHOLD PEHW TO ":C%; "

SLIGHTREN READING=":8: TF ¢ PEEKC 65280 1<
2545 THEMIZ2E ELSE LFCK =R:SOUHD1RA, 1 NEXT

o't

AMD PEERC£5290 043254 THEN 152 ELSE CLS:GOSUR 20
185 REM LIGHFEM DEMOMSTRATION
’h"'HTprm RESN T hif=

Ok BLUE , RED, BUFF , CYAM, MAGENTR . ORANGE

SECTION"

PRIMT#-2, "COLOUR"
B BRCR Y TNTC JAGERC L PR -l FOR D108 PRINT
THTC 188 L PR+ 2=LP R I IZ1AR: HEXT  PRINT "PRES

FRPRINTUPOTHT LIGHTPEN AT COLOUR AWD
186 AWl FEEEY

OF ACLPCBY THEM CLE C:GOSUBZH:GOTOZAA ELSE HEXT

(PRTHTYOF SCREEM AMD

PLEE AHD PEEKSEIZ260 1< >

"READIHNG" , "DIFFEREMCE"

5 BUTTOM TO CONTINUE.,

SENoEA 254 ) THENZE@ ELSE
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look ook
Pin 1 x channel switch
Pin 2 y channel iR
Pin 3 ground
Pin 4 shorts to pin 3 when fire button
is pressed
Pin 5 5 volls DIC
Photo celf

Figure 1: joystick port connections
lightpen with your own programs, the
set-up stage can be omitted and the —p = look
appropriate values for the different colours
read from a data statement. To use the
lightpen with machine code programs il ;
EXEC 48466 to update the joystick read- —] switch
ing. The JOYSTK(0) value is stored at <
location 346. The program as listed is for  Figure 3: ightpen circuit

In the program line 20 prints coloured 0 26 72
blocks to the screen. Line 30 reads light- 4 33.21 5.07
pen values. Lines 31-34 sort values of 3 38.28 2.1
lightpen readings in ascending order. 8 40.39 2.57
Lines 100-130 input and set up lightpen 6 42.97 4
values. Line 140 prints table of values to 1 43.38 44
screen and to printer. Lines 200-240 are a 7 47.78 2.37
demonstration program. Line 220 com- 2 50.16 1
pares lightpen value to values in array of 5 51.16 —51.16
set-up values. B Table 1: lightpen readings

okl
P SO

you’ve everbeenkilled by

s evilgoblin,flamed
dragonorturnedtostone

byawizard...

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:
B Helpline and Contact columns B Reviews of the latest adventures
B Competitions with exciting prizes B War gaming advice

B Adventuresto type inand play B Profiles of famous adventurers
B Advice on how to write your own adventures

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

SUBSCRIPTION ORDER FORM
Plegse send me 12 1ssues (a vear's subbscrnphon) of Micre Adventurer This order should be cccompanied by a cheque made
peginming with 1he 1s5ue payable 1o Micro Agventurer
UK subscribers
Nome A year's subscrniphion s £10 00 — please send this form with
payment to Micro Adventurer. Subscrniphions Department
Address Oakheld House. Perrymount R, Haywards Heath, Sussex
Us/Canadian subscribers

A year's subscripton at ar-speeded rates s US533 95 — please
send this form with payment 10 Micro Adventurer, /o Business
Signature ate Press International. 205 East 42nd 51., New York, NY 10017
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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, enclosing 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 Newport Street, London WC2R 3LD.

You have a limited fuel supply and when and puts graphics on
you run out of fuel you lose control. The screen.
as program has a tune which is the theme 610-650  Sets up fuel.
tune of Mash. The program uses PMODE  660-740 Puts planes on screen. Sets
4 Graphic Mode to create smooth hi-res up pad graphics.
From lan Baishaw and Julian Chapman in graphrcs. bl gg ,eg'gfg{e';"{f,f,ﬁ:, p;gis;‘st'
Northamptonshire Program notes Checks if you hit anything.
THE PROGRAM Mash is about saving 10-70 Draws picture of mountains 1640-1670  Plays crash noise.
your patient by safely landing your dam- while Mash plays. 1680-1710  Tells you if you crashed.
aged helicopter on the landing pads. 80-350 Plays Mash. 2000-2100 Tells you to press any key
There are enemy planes attacking the 360-410 Asks you if you want tune. to start.
helicopter, but only some can destroy you,  440-600 Sets Graphic Mode. Gets 2700-2800 Returns to mainstream.

O LOTORES

14 FMODEZ, 1: SCREENL, @: PCLS

12 DRAW"EMO, 192USEM1 92, OR255"Y
10 DEAWYEMO, 140E10R1OEZ20UIOFZOF 1OE10RIOE1ORIOF 10RTOF 1 ORZOF1 0D OF 1 ORTOGF 1
obg2¢

30 CIRCLE(160,30),15

40 FAINT(160,30),2,4

DO FAINT (O, e, 2,4

DREAW"EMZ4, 7OUZOR6DIOR4UIORGDZOBR1OUTORIODZOUIAL 1OL1IOR1IGDIOBR 10K 10116
LIOUIORIOEDIGDIORNLIOUZODIOR1GLI1GD 7Y

7 FAaTNT (1lo,11é),1,4

FLAY"T4(ZV16"

bed PLasy"L4L1

Ty FORN=1TOZ

FLAY "L 4R—-AR—-A"

FLGY " B-ALZGLAAGAG

Hvt FLAY"AGLA.FLB8ALAGFGFGFL . E1.8&6"

FLAY"L4FEFE"

219 PLAY"FGLZAL1A"

2260 PLAY"L2ALAC"T

250 FLAY"DCRODLLZCL.AC"

S0 FLAY"DCDCY

2760 FPLAY"DLZ2CL4CACDF"

' FLAY"GFDC"
299 FLAY"LIDL2.L
S22 NEXTN

a3 FLAY"LIDL2Z.L3C”

RO FPLAY"ACOFL2DLDDL2. DY« GOT0=

349

a4ct

Qe
LA CLE: INPFUT"TUNE <Y/NER"sTUS: IFTUS="Y"THEN1O FLSE =8¢
A REME %%
4oy KEMMASH
41y REM* %y %
4200 GHOLURZHO0 Continued on page 41
440 FMODEAS,1: SCREENML, 1: FCLS
459 Z%="REMO, 1705 E20RAE4F 1 1E4FBRI1OEZOFSEA44F 2OD1 IR1Z2EA4E1SRTEIRTEL1IAE1SR14D

4ROEGBE2OF SR "
460 E3="BM1 O3 FRGEILIHAGAFIEIRIDIUIRIUBBRIEGAHIEDERAUZEI RDIL26G2L.2"
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SCreenpLay

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

MAD MONTY THE ANIMATOR

IS YOUR DRAGON QUICK ON THE
DRAW? . . ..

CAN YOU “DO A DISNEY"? .. ..

NOW, THE ANSWER IS YES!!

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

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

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.

KEEP YOUR COOL AND YOU MAY CATCH
A SPEEDY MOUSE FOR A DESERT!

PRICE: £7.95 PRICE:£9.95

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

SR dn .
NN N IS

B S i T e S e

4
4

e A T e e e

Royaltes paxd for machine code DRAGON software

DO YOU TAKE YOUR DRAGON SERIOUSLY???
MAKE YOUR DRAGON EARN ITS KEEP WITH ONE OF OUR APPLICATION PROGRAMS

Wizard Softwanre &

JUNIPER BASIC WORD TELEWRITER PERSONAL FINANCE TELETUTOR
PROCESSOR ADVANCED WORD MANAGER EDUCATIONAL
PACKAGE

ANY 3 GAMES £15.00 A el
ANY 4 GAMES £20.00 &, 'Q@ e
STRATEGY g’NEW§ By

A
A high resolution colour graphics war game tor 2 players Each player has control of a Navy an

JOYSTICKS
GEURG MORSE TUTOR

Army and an Airforce and the object of e game s to destroy all of the ppposing forces ar abtain DATEX DX3

a surrender from the other player Contral the movement and iing of all your aircratt, ships and oty e

tanks in batlle as well as inances and provisioning  This game is a challenge wih a difference s ' 3 Latch aett T g
active, yet chess-like qualities provioe 3 stimulating experience and a lot of fun lor the games

connaisseur Comes wih instruction manual Joysticks required D":,,GTO”“ L%Etm“
DECATHLON {@’} £5.95

A 10 game competition for 1—5 players. These ighinearted games are designed 1o give players EAMOIUAGER: DFAGON FORTM C14 53 00 AR N L B M RASOAL CONPLER LM

of ditfering aptitudes nours of fun Suitable for partes ar family play ' ;

CRAZI PLUMBER ‘{E‘EE’} £6.95

PRINTERS * - NEW LOW PRICES * * DISK DRIVES COLOUR MONITORS
Connect ail the appliances 1o the water supply but Deware of the cats as they can damage the STAR STUAN Hlcps B3 wide a0er 102100 teett, Ihemay oot matns et SuierD vk ot 0139 3 Themal page’ £9 S0per 100
pepes. Then guide the water from the tank ta the apphances dut be carefu! not 1o 5prng a leak ar
you will fiood the hause Presented in hwgh resalution calour graphecs Choice of s«ill leveis 1
joystick required

STARWORD £5.95
A challengng game of words and logic in which the computer will ¢hoose a word the
STARWORD — and you have 10 determing what that word is by inputting words of 1he required
number of letters until you match the letters wheh make up the STARWORD This cassette
contans three versions of the game — STARTER STARWORD STARWORD SUPER

STARWORD — each with 9 skil ‘gvels. Keep track of the game Dy updating the continuous

alphabet display a1 1he tog of tne screen. 1hus making pencil and paper absolete e i

Aisp available Kasaut ar

TIME PORT 1 €8.45 ALIENS - €7 95 TRIPLET £595

DRAGON STARTREK €8 45 CLOWNS £7.95 SIRIUS IV €595

RED ALERT £7.95 SMASH £6.95 WIZARD £595

EVICTOR £795  FRUITA €595  GALLEONS £4.95 T e e A ol VAT aOC A LI L OISAATL 10N iceu s castina

neque PO » phore yor'@ Aor Cut FREE wr oe vat of Gragor One Hirdmirs

Al prices inclusive, mall order, cheques or postal orders 1o
WIZARD SOFTWARE, DEPT. DU, PO BOX 23
DUNFERMLINE, FIFE, KY11 5RW

Also available from software retalers worldwide
Send large SAE (7in x 5in) for full program catalogue

Sottware an Aci eve 0w

JUNIPER COMPUTING

& PEMBRONE GREEN, LEA, MALMESBURY, WILTS SN16 9PB. T« (se.0 ;a0
SAVE ON PHONE BALS AND CALL US CNEAP RATE BETWEEN &00pm and 700pm
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T P b Tas 4B T b BIAL T

L.

q470

DRAMES: DIME(Z?,T)

480 GEl o, 0) (1o, 10)  E,G:DRAWZS

e Je="EMa, 15 UIZRZD2L2Y

St FAINT Q192 : COLORG, S

D10 DEAWUEMO, 1705 DITROGEIIETY

RO ("I"il (RS, &

S5 '“hM4.1Dil1G”D1F2R2E2U1HfBDleDlBLBRQUIHI":DRAWXﬁ
St DIM 7)) s FU=255

b ] ) DIMVﬂQ,?J

So0 GET (M, o) -(10,10), 1,06

B79 FUT (O, o) —-(1a,16) ,V,FSET

580 DRAWIS:GET (O, 0)—-(10,18) , 1,06

HOO FPUT (0, 0)-(16,16) ,V,FSET

1o DRAETEMI, 13 DAUIRIRBUZRIBRZDARZUGERZRZL ZDZRILIDERZBR2ZR2L2U6"
659 DRAWTEMIE, 1IRZZ6DOLEFGUE" t LINE (20, 3) —(FU, 5) ,FSET, 8F
H6D FORC=0T0%

&0 X=RND(24%) s Y=RND(113)+8

A80 DRAWEM"+8TR$ (X)) +" , "+STR$ (Y) +" 3 BR2ZUAF4ARI1OF2LL15"

G0 NEXTC:COLORG, S

714 LINE (51 ; 162)~{41 ,15B2 ‘SET

AUO LINE (124, lb?)n(BIE,I?QJ,FSLT

S [ULUIH (5]

56 8 ‘1'='=Q

P U

TG W

ZE0 FORN=9TD

TG BOT R0

ey A=INEEYE: TFASC =" " THEN GOSURBLC

Eile FJE" TH

=10 =Y 4 ]

e 3 1

cid Jlﬁuw?HENﬁﬁﬂ

G0 GOTO e

Hoo TFFU=19THLHNRETUREN

H7O TFEa:="0" THEN S=8+1 [FS=1 THENS=

Bt TFS21eTHEMNS=10

PO TFAE="S" THEN W=W=,1: [FWIOTHEN =0

Do LIME(FU 3~ (FLI5) JFRESET: FU=FU-1

S1G BRETURM: IFASS -"6" THEN W=W+.

I 1RV THENW=1

iy =Ko

G lfxflTHENPUT(X,Y)m(X+1ﬂ,Y+1@).U,PSET

Soe TFFFOINT (X, Y+10) =S50RFPFOINT (X+8,Y+10) =5 THENYZO
CGTOFPURCXLY) (X1, Y+10) (FSET

SR GOTOROG: X=INT(X) s ¥Y=INT(Y)

1EHe ITFY=1820RY=1510RY=15& ORY=167 THEN 161QELSE1&6&7@
Ta1e IFX=500RX=51 0ORX=1240RX=1250R (X >127ANDX<207) THEN 1720ELSE1420
1620 Re="Y0OU CRASHED YOUR FATIENT AND CREW WERE KILLED"
16470 FPUT (X, Y)—-(X+10o,Y+10) ,E,FSET

16440 FLAY"T25301"

1650 FORV=ITOOSTEF -1

1ase FLAY"V"+5TR$ (V) +"DACGERBFDA"

1670 NEXTY

16830 SCREENG, @

1685 CLLS

1709¢ 'R+

1719 GOTO1776

1720 PLAY " TEOGAGAGAGAGAGAGAGAGAGABAGAGAGAAGAGAGABAGABGA" : GOTO1750
1740 SCREENO, 6RO

1796 CLS

1760 7?"WELL DONE YOU SAVED YOUR FATIENT"

1770 2"YDOU HAD "FU-192"UNITS OF FUEL LEFT" Continued on page 42
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1780 FORN=1T0O1000:NEXTN

1790 7:7?: INFUT"WOULD YOU LIKE ANOTHER GO"iF$: IFF$="Y" THEN RUN ELSE CLS
END

2oou CLSI: ?"FRESS ANY KEY"

2100 IFINEEY$="" THEN 210

2700 RETURN

2806 END

so can easily be changed or modified to tive car posmononscreen’
M give a different track. The program in-  andcheck for crash.
mr cross cludes brief REM statements 900  Damage routine.
the main sections, aHofwhich canbeteﬁmm - Crash routine.
out to save time. - 850-1040  Score routine.
From Fraser Chadburn in Kempston Program notes :m’::gg b KOs SInouin;
i TN Instructions. %
MOTOR CROSS is a game for one player 100-460 Defines 16 positions of AN A
requiring the utmost in precision and tim- and checks for instructions. Vaﬂables ; :
ing. Using the keyboard the player must 480-540 Draws and displays track. ~ Arrays ~  M1-M8 and R1-R8, 16 posi-
steer the car around the track without 550-560 Plays national anthem and . tions of car.
crashing into the sides. This you must do resets variables. i ) S
for as long as possiblle, remembering that 580 Goes to appropriate sub- XY = Co-ordinates of car.
the faster you go the higher your score, but routine (see lines 690-880). M Rotational positions of car.
also the more you skid. 590-640 Increases or decreases ¢ - Current score.
When the car hits the side of the track score depending on current . fippiat Current maximum speed of
one point is added to the damage score speed and checks to make ;
and when the damage total reaches eight sure speed stayswiﬂ'lineur- : ‘Damagaofcar
the game is over. The program uses rent limits. 2 iR score so far.
PEEKs to recognise the key being pressed 660-670 Checks to see if car has e Horizontal acoeleratlon' of
and therefore if a key is kept down the car turned full 360 degrees, and ~car. :
will keep turning until the key is released. if so it resets MTO 1. _ Vertical acoateration of car
The track is set up in lines 480-540 and 690-880 16 subroutines to put rela- ;  (used in skidding).
(A s e
20 =¥ MOTOR CROSS (C) 1987 #xx
IO Cx%xax RBY F.J.CHADBLRN #*%*xxx
G0 7 W W N R R
S50 FOKE %HFFD7,0: CLEARSOD
60 CLS:FRINTE@I8B,"MOTOR CROSS (C)";:FPRINT@74H,"BY F.J.CHADBURN"; :FRINTE@4S7, "FLEASE
WAaIT"
70 DIMM1 (12) ,M2(13) M3I(10) ,MA(12) ,M5(10) ,ME(10Q) ,M7(10) ,MB(13)
80 DIMR1(13),R2(13) ,R3I(13),R4(13) ,RS(13) ,R6(13) ,R7(13) ,RB(1F)
Q0 "**x%x FREPARE GRAFHICS #*%%x*
100 FMODE 4:FCLS
110 LINE(S,46)-(8B,6) ,FSET:PSET(5,4,9):PSET(7,4,5) : PSET(5,8,5):PSET(7,8,5)
120 GET(0,1)~-(12,12) ,M1,G:PCLS
130 LINE(S,4)~(8,8) ,FSET:FSET(6,4,5) :FSET(8,5,5) :FSET(4,8,5) :FSET (4,9,5)
140 GET(0,0)-(11,12) ,R1,G:PCLS
150 LINE(B,6)-(10,8) ,PSET:FSET(9,4,5):FSET(11,6,5):FSET(4,7,5):FSET(8,9,5)
160 GET(0,0)—(13,13) ,M2,6:FCLS
170 LINE(6,5)-(8,8) ,PSET:PSET(8,4,5):FPSET(9,6,5):PSET (4,6,5) :PSET (5,8,5)
180 GET(D,mM -(12,11) ,R2,6:PCLS
190 LINE(6,4)~(&6,7) ,PSET:FSET(4,4,5):FSET(4,6,5):FSET(8,4,5):PSET(8,6,5)
200 GET(1,0)-(12,11) ,M3,6:PCLS
210 LINE(&6,5)-(4,8) ,FSET:FSET(4,4,5) :PSET(3,6,5) :PSET(8,6,%5):tFSET(7,8,5)
220 BET(0,0Y=-(12,11) ,R3,G:PCLS
230 LINE(S,6)-(3,8) ,FSET: F'SET(4,4,5):F‘SET(E,&:,S):F‘SET('?,'?,S):F‘SET(S,C?,S)
240 GET(0,0)-(12,12) ,M4,6:PCLS
250 LINE(Z,8)—-(b6,6), FSET FSET(_:,4,5) sPSET (35,5,3) :PSET (7,8,3) §PSET(S,9 ,9)
260 GET(0,-(11,12) ,R4,5:PCLS
270 LINE(4,6)-(7,6) FPSET:PSET(5,4,5):1PSET(7,4,5):PSET(5,8,5):FSET (7,8,5)
280 BET(2,1)=(14,13) ,M5,G: PCLS
290 LINE(3,4)-(6,6) ,FSET:PSET(5,3,5):PSET(7,4,5):PSET(3,7,5):PSET(5,8,5)
300 GET(0,0)-(11,12) ,RS,6G:PCLS
310 LINE(Z,2)-(5,5) ,PSET:FSET(5,2,5) :PSET(2,5,5) :PSET(7,4,5) :FSET (4,7,5)
I20 GET(O,0)—-(11,11) ,Mb6,G:FCLS
330 LINE(4,3)-(6,6) ,FBET:PSET(7,3,5) :FSET(8,5,5) :FSET(3,5,5) :FSET (4,7,5)
140 GET(Q,0)—-(12,11) ,R6,6:PCLS
350 LINE (6,4)—(6,7) FSET:FSET(4,5,5)1PSET(4,7,5):PSET(8,5,5):PSET(8,7,5) Continued
260 GET(L,1)—~(13,13),M7,,G:PCLS on page 45
370 LINE(6,6)—-(B,3) ,FSET:PSET (9,5,5):PSET(8,7,5):PSET(5,3,5):PSET(4,5,5)
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V.

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.

D P e CEE e B
Interface Publications, Dept. DU, 911 Kensington High Si. Landon W8 5SNP
lenclose £ Please send me the books indicated

Dynamic Games for the Dragon 32
Making the most of your Dragon.

l Name I
l Address I

.

DON'T JUST PLAY GAMES!
EDUCATIONAL SOFTWARE

Physics (O level/CSE Revision) Maths (CSE Revision)
Biology (O level/CSE Revision) Sponts (Quiz 9/99 years)
Computer Studies (O level/CSE) Tables (Practice 7/11 years)
Spelling (Improver 9/99 years) Knowledge (Quiz 9/99 years)
Mathematics (Practice B/11 years) English (Practice 8/11 years)
Reasoning (11+ Revisicn) Arithmetic (Practice 7/10 years)
Science (Revision 12/14 years) Maths (Revision 12/14 years)
English (Revision 12/14 years)

Unbeatable value at £4.95 each. Post free.

‘O’ Level-CSE Computer Studies
A set of four cassettes, jam-packed with up to date knowledge covering the
‘0’ level/CSE syliabuses. Full tutorial with revision questions
Subject areas include:
Data coding, Data Storage, Computer Arithmetic, Computer Logic,
Processing Information, Society and Computers, Computer Structure,
Backing Storage

and much, much more.
Also suitable as a general introduction to the computing world (Mums and
Dads please note).

FANTASTIC VALUE AT £14.50 per set

PRO-FILE £9.95

The cassette based filing system

Hundreds of uses in the home. Easy-to-understand 56-page manual
Design your own file layout.

"Your computer is actually useful” (PCW July 83)

“Pro-file does everything it claims, and does it well” (Which Micro
November 1983).

"One of the best manuals of its type | have seen, ideal for the novice’
(PCW December B3)

Cheques and PO to:
MICRO-DE-BUG CONSULTANCY

Dept. U, 60 Sir John's Road, Selly Park
Birmingham B29 7ER. Tel: 021-472 7610

There's still plenty of fight left in the Confederate
South as each side selects forces to manoeuvreona
full-graphics battiefield. 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 |
i seabatties against the vast
WA:LORD Challenginggamesetin _ persian Empire |
13th Century Japan Shisuea Saxiing |

|

|

| ROMAN EMPIRE Conquer the hostile Can you survive as a Samurai?

| countriessurrounding Rome |
|

1enclose cheque PO forE . made payvable to M C Lothlorien l
Please debit my Access A CNo. Signed '
Name Address

| sendtom.C. Lothlorien, Depet. DU S6aPark Lane, Poynton, Cheshire SK12 1AE,

l
Tel 0625876642 I

| LOTHLORIEN R zhemindaersiere |

data dersign . . . m-mmaw

DRAGON 32/64
TANDY COLOUR TRS 80 32/64

PLUS...
FLEX MUMPS OS9* UCSD*
WHEN SECOND BEST JUST WILL NOT DO!

AMPTEIR

Al last, no longer does the Colour Computer (CoCo) owner need 10 leel the poor
rélation. Day's of Non-Standard, Non-Compatible. Disk Operating Systems, with their
lack of true software are behind us.

Now “Plus . INCOMpOrating up % Six Separate penpheral cards nto one

offers you instant Transformation between any standard CoCo, and a full 6809 Flex
based computer system

Features offered by Plus . . are + Up to 112K memory addressing » 4K M/C Monitor

Ace with 22 user routines all program callable # 2 serial RS232C ports * 2 software
controlled Baud Rate generators * Baltery backed Real Time Clock with 50 bytes
battery backed RAM (20 bytes bewng reserved for user custom parameters) * 8K AAM

on Plus for 32K CoCo's Flex operating system # External keyboard facilities »
External 80 » 24 column display * Double Density disk operation from any 5” or some
3" drives

Added 10 the CoCo's features * Full ASCII local keyboard with Auto repeat on all keys
will lull use of the Printer interface port * 2 Analogue {joystick) inputs # 1 Analogue
(cassette) output * Local 256 » 192 colour display

Plus gives to the CoCo a full internatonal standard Flex interface running all
existing Flex software, From a Flex Boot call the monitor. Ace supplies all the
necessary configuration parameters to run the unconfigured Flex diskette. Supports up
1o four single or double sided drives

ANl Dragon Tandy facilities are unimpared by the addition of Plus . ., and can be
returned 1o at any time under software cantrol

Available now also running MUMPS® with 0S9 and UCSD 1o follow.

Buit in modular format. cased. with manual, and Flex utility diskette, prices start from
£129.95 (exc VAT) with full upgrade service available.

OEM options allowing up to 96K of on card ROM, please conact us for details.

Harrow, Middlesex HA1 3UD, England.

Andtek Data Design, 41 Pebworth Road, Q@)
>
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ORION SOFTWARE

ANNOUNCE THE RELEASE OF TWO
SUPER NEW GAMES

TOPPLER

Fairground fun on your Dragon 32. Targets, 5,000 points bonus,
limited bullets and time allowance, multi-screen display, scoring
up to 1,000,000, requires one joystick

CRAZY CHASER

At last a Dragon 32 version of the popular Arcade game
Dodgems! Super skill required in this high-speed game, no
joystick required
Both programs are written in 100 per cent machine code and
have super high resolution graphics and sound
All for only £6.95 each

ALSO

THE ORION
FAMILY FUN PACK

5 PROGRAMS COMPILED ON ONE CASSETTE
Ideal for single players, or for fun and games at parties
Higher or Lower, based on TV series
Bingo Caller, allows line and house calls!
Hangman, graphic display with over 400 words!
Fruit Machine, random holds, nudges and gamble feature!
Demon Discs, based on Towers of Handi

Excellent value at £5.95
Cheques or P/Os to:

ORION SOFTWARE

38 TRENTHAM ROAD, COVENTRY, CV1 5BD
TEL: 0203 23048

TRADE ENQUIRIES WELCOME

YT YYY YT YY Y YIRS Y Y YT Y YL LI LA AL AL L LA Ll I L LY L2y ed Ly ] ]
L J
( 1]
@
®
['s)
L 1 ]
00
L
®
@

W=
i i i
B i T e i e

WINDRUSH MICRO SYSTEMS

BUG ZAPPER D-BUG

MACE-22/84 A co-resident editor/assembler/systes monitor for  the DRAGON
T 32rAG, MACE works independantiy of BASIC o you can work i BASIC
and asseably language at the sane time. The assemdler supports the
stancdard Motorola syntax for all MCABOY wnemonics, MACE provides a
comaletely interactive assembly Language prograsming enwiroroment.
¥You have instant access the EDITOR, the ASSEMBLER and the SYSTEM

MACE

129.9%)

MONITOR. ®OM cartridge with BO page manual.

__D-BUG=32 A coeresident tracer/disasseabler/monitar for the DRAGON 32 only.
frciudes its own RAM so that it may be used t6 work with programs
resigent anywhere p=BUG erables you to single=step
trace & progrem or to dissssemble 3 progrem. You can  esven
single=step through the UASIC ROM's  n  the ODRAGOM. ROM/RAW
cartricge with &7 page margal  plus 63 page MEEB0P  Assenbly
Larguage Programeers Reference Guide,

129.95)

in memary.

D=BUG=32/6& As d60ve bul does not Include the iaternal RAM. Only works with
the GRAGUM-G4 in 32K sode,

(29,95

MACE/D-BUG  MACE and D-BUG-32/64 1in one cartridge, This regresents the

uitimate 0 assembly Language orogram development toals for the
BAAGON-32 or BRAGON-64. Only works «ith DRAGON-£L 4n 326 mode. ROM
cartriogge plus NACE manual, D-BUG manual and Frograamers Retference
Guide.

(49.9%)

_ A professional quality EPROM  programser
DRAAGON-32 or the DRAGON-04.

cartridge for the
{ovwers all single voltage EPRONS:
2758, 2508, 2714, 2516, 2732, 2732, 2532, 2764, 2544, G&T764,
27128 ard  the 27256, Intel's dnteligent proarsaming algorithm
supported for the 2744, 27128 and 272%¢. Ease of use 13 guaranteed
by weru driven operaticn: FILL, MOVE, EXAMINE/CHANGE, HEX/ASCIL
DUMP, CRL CHECKSUM, COPY EPROM, VERIFY EPROM, FROGRAM EPROM,
SELECT NEW EPROM TYPE, START/STOP CASSETTE MOTOR, LOAD OR SAVE TO
CASSETTE. 34 page wanual.

BUG-ZAP/MACE  As abowe tut including MACE.

189.95)

PRICES INCLUDE POSTAGE & VAT. VISA /ACCESS PHONE ORDERS ACCEPTED
WORSTEAD LABORATORIES, NORTH WALSHAM, NORFOLK, ENGLAND. NR28 9SA
DEALER ENQUIRIES INVITED

TEL: (0692) 405600/405189
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THE STATACOM TOP 10

Lunar ARover Patrol Ugh

Juniors Revenge Franklins Tomb
Eights Ball Pool Ring of Darkness
Danger Ranger Andromeda
Skramble Air Traffic Control

Also: DASM/DEMON, HI-RES, EDIT+, COMPOSER, ETC.
. Jumpijet, Flight,
NEW TITLES- Whirly Bird Run, Blockhead

We stock over 300 titles for the Dragon. Games, Educational,
Utility and Business software. Try before you buy.

MONITORS

NOVEX 14" Colour Monitor £230.00
RGB as well as composite video and sound
SANYO 12" Green Screen £87.00
PHOENIX 12" Green Screen £93.00
PHOENIX 12” Amber Screen £99.00

DISC DRIVES

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

PRINTERS

MCP 40 £145.00 SHINWA CP80 £230.00
SEIKOSHA GP100A £230.00 DELTA 10 £399.00
MICROLINE 80 £210.00 GEMINI 10 £280.00
MICROLITE 80 £250.00 EPSON ZX80 FT £320.00

20000000 0 00000 ¢ 09 000 o
e e o 0 00 ®
000 e 4 o0
® @ 00000 0 G00OOO
o000 @ 0 e ®
| AMERIC AN m ==

| Exmaess

000000000000000000000000000000000000000000000000000000000000

@z | STATACOM LIMITED

== 234 HIGH STREET.
SUTTON, SURREY SM1 1NX

Telephone Mail Orders welcome. 01-661 2266
.............”...................‘.“‘..z

FGEGEDEEEDEEEE—JDE

8
29 PARKSIDE AVENUE, LITTLEHAMPTON
B ELTEK Westsussex eni7 686

[ﬂ LANGUAGE OF THE DRAGON: 6809 ASSEMBLY LANGUAGE by M. James A1 lasl s here! I
you want to learn how 10 program in assembler. then thes 5 the book for you  £6.95
ANATOMY OF THE DRAGON: ADVANCED BASIC FOR THE DRAGON. Learn haw the Dragen
B works insioe and haw to use its power in your ‘Bassc' programs. £6.95
THE 6809 COMPANION is a usetul machine code reference book containing the 6809 mstruction
et plus much mare for anly £2.10
AN INTRODUCTION TO PROGRAMMING THE DRAGON neips you master Basic and has many
demonstraion programs. £2.10
@ A MICROPROCESSOR PRIMER for the newcomer tp etectronics. £2.10
BEGINNERS GUIDE TO MICROPROCESSORS & COMPUTING. £2.10
MACE EDITOR/ASSEMBLER/MONITOR cartridge with B0-page manual for m ¢ programming . the
m easy and professonal way. £29.95
EPROM PROGRAMMER for most single supply eproms from 1K 1o 32K bytes. Powerlul hil,
move, examing, change, copy. werly, program
B documentation £79.95 (with MACE fitted £89.95)
D-BUG TracerManitor Disassembler cartndge helps to get your m'c programs working quickly
and easily. £29.95
TELEWRITER word processor: Now even better with Auto repeat and faster keybaard response
£49.95
a

cassete saveload functions and full

Send a starmp for details of many items for the Dragon
(Maii arder only)
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DRAGON/32 BBC MODEL/B ATARI 400/800 TRS80 C/C 32K ELECTRON

747 FLIGHT SIMULATOR

Superbly reaksic insirumentation and pilol s
view in (delke simultabon which mcindes
emergencies such as engine fires and sys
tems failures. This program uses high resolu-
ton graphics to the full to produce the most
realistic Right-deck display yet seen on a
home computer. There are 21 real dials and
25 other indicators (see diagram). Your con-
lrols operate throltle  alerons. elevalors,
flaps. slats. spolers. landing gear. rieverse
thrust, brakes. etc. You see the runway in true
perspective. Uses joysticks and includes op-
tions 16 start with take-of or random landing
approach, A real simulalon, not just another
game” (Your Computer, Apni 19 83|

Cassette £5.95 (p&p and VAT included):

DACC Ltd (Dept. DU)
23 Waverley Road, Hindley,
Greater Manchester WN2 3BN.
(Despatch within 48 hours)

ACTUAL SCREEN PHOTOGRAPH

In US §27.95 (p&p included)

Order from sole distributor;

Frank Ashton (Dept. DU)

PO Box 7037

Chula Vista CA 92012 7037

(California residents add 6% sales tax)




380 GET(0,0)-(12,11) ,R7,6:PCLS

390 LINE(7,5)-(9,3) ,FSET:PSET(7,2,5) :FSET(5,4,5) :FSET(10,5,5) : PSET(8,7,5)

400 GET (0,0)—(12,13) ,M8,G:PCLS

410 LINE(S,6)~(8.4) ,PSET:FSET (6,3,5) tFSET (4,4,5) : PSET (8,7 ,5) : PSET (6,8, 5)

420 GET(0,0)-(12,13) ,R8,G

430 ‘#kxx% INSTRUCTIONS 7 #¥wkx

440 PRINT@453,"NEED INSTRUCTIONS (Y/N)"3: INFUT IN#:IF IN$="Y" OR IN$="N" THEN 450
ELSE 440

450 IF IN$="Y" THEN GOSUE 1140

460 CLS:PRINT@234,"FLEASE WAIT"

470 ‘#x%%% PREPARE SCREEN *%%¥%

480 COLOR 0,1:PCLS

490 DRAW"BMI0,S0; DBOFSOR140E20UZ0H20L40HZ0UZ0HIOLA0GI0; BM&O , 603 D6OF 1 4R1 1 0UIL3IZH4
&U20H14L.24G7D1 " : PAINT (40,60) ,0,0

500 T#$="UHUHFE2REZHUEHZGHZF 26F G2EFHEHE SHLH2GHBHG 2L 6F G2F DHF ZREHEHUE 36HF G2DF GF GF 2E
FEGHGFD2GD"

510 DRAW"BM75,1103 XT$;BM115,125; XT$; BM185,75: XT#; BM25, 165; XT$; BM15,35; XT$; BM8S, 7
S XT#; BM230,175; XT$;BM110, 182; XT$; "

520 LINE(1,1)~-(256,192) ,FSET,E

S3I0 PUT(190,140)-(202,152) ,MS,PSET

540 SCREEN1,0

550 PLAY"V25T701GGAL3FLBGLAA01 BROZCO1LIBLEBALAGAGLAFL26L402DDDL3DLBCO1L4B02CCCLEC
01LB8EL4AB02LBC0O1BAGLIBO2L8CL4DO2LBEOZCL 401 BAL2G"

560 X=190:Y=140:M=9: A=0: B=0: TIMER=0: SC=0: SX=2: DM=0

570 ‘%%%%% START OF GAME **%¥#%

S80 ON M BOSUB 690,710,720,730,740,760,770,780,790,810,820,830,840,860,870,880
590 IF SX=1 THEN SC=SC-5

600 IF SX=3 THEN SC=5C+5

610 IF A<-SX THEN A=-SX

620 IF A»SX THEN A=SX

630 IF B{-SX THEN B=-8X

640 IF E>»SX THEN B=8SX

650 IF PEEK (337)<3»255 THEN GOSUB 1060

660 IF M»16 THEN M=1

670 IF M<1 THEN M=16

&80 GOTO S80

690 IF B>0O THEN B=BE-0.15 ELSE B=E+0.15

700 A=A+0.3: X=X+A:Y=Y+B:FUT(X,Y)—(X+12,Y+11) ,M1,PSET: IFPFOINT (X+13,Y)=1 OR PPOIN
T(X+13,Y+12)=1 THENROOELSERETURN

710 A=A+0.3:B=B+0.15: X=X+A: Y=Y+B: FUT (X,Y)—(X+11,Y+12) ,R1 ,FPSET: IFFFOINT (X+12,Y+13
)=1 OR PFROINT(X+2,Y+13)=1 OR FFOINT(X+12,Y+2)=1 THENFOOELSERETURN

720 A=A+0. 31 B=B+0. 3: X=X+A: Y=Y+B: PUT (X,Y) - (X+13,Y+13) ,M2,PSET: IFFPOINT (X+14,Y+1)=
10R PPOINT(X+1,Y+14)=1 THEN GOTO 900 ELSE RETURN

730 A=A+0.15:B=B+0. J: X=X+A: Y=Y+B: PUT (X,Y) - (X+12,Y+11) ,R2,FSET: IF FPOINT(X+13,Y+1
2)=1 OR FPOINT(X+13,Y+1)=1 OR PPOINT(X+2,Y+12)=1 THEN 200 ELSE RETURN

740 IF AXO THEN A=A-0.15 ELSE A=A+0.185

750 B=B+0.3:Y=Y+B: X=X+A:PUT(X,Y)—(X+11,Y+11) ,M3,PSET: IF PPOINT(X,Y+12)=10R PPOIN
T(X+10,Y+12)=1 THEN 900 ELSE RETURN )

760 A=A-0.15:B=B+0.3: X=X+A:Y=Y+B:PUT(X,Y) =~ (X+12,Y+11) ,R3,PSET: IF FFOINT(X-1,Y+11
)=1 OR PFOINT(X=1,Y+2)=1 OR PPOINT(X+11,Y+12)=1 THEN 900 ELSE RETURN

770 A=A-0.3:B=B+0.3: X=X+A: Y=Y+B:PUT (X,Y) - (X+12,Y+12) ,M4,FSET: IF FPOINT(X-1,Y+1)
=1 OR FPOINT(X+12,Y+13)=1 THEN 00ELSERETURN

780 A=A-0.3:B=B+0.13: X=X+A: Y=Y+B: FUT(X,Y)-(X+11,Y+12) ,R4,FSET: IF FFPOINT(X-1,Y+13
y=1 0OR PPOINT(X-1,Y¥+2)=1 OR PFOINT(X+10,Y+13)=1 THEN 200 ELSE RETURN

790 IF B>0 THEN B=B-0.15 ELSE B=B+0. 15 .

800 A=A-0.3: X=X+A:Y=Y+B:PUT (X,Y)—(X+12,Y+12) ,M3,PSET: IF PFOINT(X-1,Y)=1 OR PPOIN
T(X-1,Y+9)=1 THEN 200 ELSE RETURN

810 A=A-0,.3:B=B-0.15: X=X+A: Y=Y+B: FUT(X,Y) - (X+11,Y+12) ,RS,PSET: IF PFOINT(X-1,Y-1)
=1 OR PPOINT(X+9,Y-1)=1 OR PPOINT(X-1,Y+10)=1 THEN 900 ELSE RETURN

820 A=A-0.3:B=B-0.3: X=X+A: Y=Y+B:FPUT(X,Y) - (X+11,Y+11) ,M&6,PSET: IF FFOINT (X-1,Y+9)=
1 OR FPOINT(X+9,Y¥-1)=1 THEN 900 ELSE RETURN

830 A=A-0.15:B= B Q0.3 X=X+A:Y=Y+B:PUT(X,Y) - (X+12,Y+11) ,R6,PSET: IF PPOINT (X+1,Y~- 1)
=1 OR PPOINT(X+10,Y-1)=1 OR PPOINT(X—-1,Y+?)=1 THEN 200 ELSE RETURN

840 IF A>0O THEN A=A—0.15 ELSE A=A+0.15

8350 B=B-0.JI:Y=Y+B: X=X+A:PUT(X,Y)—-(X+12,Y+12) ,M7,PSET: IF FFOINT(X,Y-1)=1 OR PPOIN
T(X+12,Y-1)=1 THEN 900 ELSE RETURN

B6O A=A+0.15:B=B-0.3: X=X+A: Y=Y+B:PUT (X,Y)—(X+12,Y+11) ,R7 ,FSET: IF PPOINT (X+12,Y~-
}=1 OR PPOINT(X+1,Y-1)=1 OR PPOINT(X+13,¥Y+10)=1 THEN 200 ELSE RETURN

870 A=A+0,3:B=B-0.3: X=X+A: Y=Y+B:FUT (X, Y)—(X+12 Y+13) ,M8, PSET IF PPOINT (X+1,Y-1)=
1 OR PPOINT(X+13,Y+12)=1 THEN 200 ELSE RETURN Continued on page46
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A=A+0.3:B=B—0. 19: X=X+A: Y=Y+BE:FUT (X,Y)—(X+12,Y+13) ,RB,FSET: IF PPOINT(X+12,Y-1
)=1 OR PPOINT(X+13,Y+10)=1 OR PPOINT (X+1,Y-1)=1 THEN 00 ELSE RETURN
B0 *%x%% DAMAGE ROUTINE RN
00 DM=DM+1:IF DM<>8 THEN FLAY"T2SS01A":G0TO &10
P10 “*%%%% CRASH ROUTINE *¥%%%* . ,
920 DRAW"BM170,27;U12R6BD12LGBRIUL 2ZREDOLOFEBRIUL 2ZREDELOREDEEBRIREUALLULROEBRID 1 2US
R&UGDL2" :
930 FOR N=1TOS50:SCREEN1,1:PLAY"T25501A": SCREEN1,0: FLAY" T255S01DEF" : NEXTN
40 “#xx#% SCORE ROUTINE **%xxx
250 CLS:SC=SC+TIMER
| 960 IF SC<HI THEN SC#="BAD LUCEK '!'" ELSE SC#="WELL DONE '''"
70 FOR N=0TO128 STEF IZ:PRINTE@70+N,SC#3;:NEXTN
980 FRINT@240,"YOU SCORED ":SC:"FPOINTS":

1 990 IF SC<HI THEN GOTO 1010 ELSE HI=8C

1000 FRINTE@IZZ, "CONGRATULATIONS! YOU HAVE BROKEN THE HIGH SCORE"; :GO
TO 1020

1010 PRINT@324,"THE HIGH SCORE IS ";HI

1020 PRINTE@457,"ANOTHER GAME Y/N?"

1030 IF PEEK (339) =223 THEN FRINT@457,"FLEASE WAIT":G0OTO 480
1040 IF FEEK (344)=247 THEN FPOKE &%HFFD&6,0:END:ELSE 1030

| 1050 "#% KEYBOARD SUBROUTINE #*#

;j1060 IF PEEK (344)=223 THEN M=M+1:RETURN
|| 1070 IF FEEK (343)=223 THEN M=M-1:RETURN
| 1080 IF PEEK (Z42)=223 THEN SX=S5X-1

1| 1090 IF PEEK(341)=223 THEN SX=8X+1

| 1100 IF SX«<1 THEN SX=1
11110 IF SX»3 THEN SX=3
| 1120 RETURN
1130 “#%xx% INSTRUCTIONS *#%%%%

1140 PRINT@129,"y0U CONTROL A SMALL CAR AND MUST TRY TO KEEF IT ON THE
| TRACK FOR AS LONG AS POSSIBLE yOUR SCORE WILL BE DISPAYED AT  THE END OF EACH
GAME TOGETHER  WITH THAT OF THE HIGH SCORE.  tO CONTROL YOUR CAR USE" :
1150 PRINT" THE RIGHT AND LEFT KEYS TO TURN AND THE UF AND DOWN KEYS  TO
| ACCELERATE AND BRAKE rEMEMEER THE FASTER YOU GO THE HIGHER YOUR SCORE .
FPRESS ANY KEY TO BEGIN.";

1160 IF INKEY$<>"" THEN RETURN ELSE 1160

T ook oproboob b b OB b b o

* kb COMPOSE Rt 4o

Tobsbobob ok BY ok sbobopog

T++B & M BOND#*»

T s sbobio bbb bk ok sk _

PMODE4, 1 : SCREEN1, 1: PCLSS

DRAW"C@3BM17, Z23RZ2Z0D10OL2ZOU1DD"

DRAW"C@3BM39, 132;5USBLSUSODSAR1PUSADSOL.SDSRR2Z2USOLSUSODS@R1 OUS
@DSOLSDSORZZ2U1POD1 0ORZZUSBOLSUSODSOR1 OUSBDSOLSDSORZ2ZUSDLSUSADSOR1
QUSBDSBLSDEAR2Z2USOLSUSODSOR1OUSODSBLSDSOR22U1020D 1 PORZ2ZUSALSUSADS
PR1OUSODSOLSDSOR2ZUSBLSUSADSOR1OUSADSBLSDSO
990 DRAW"CO:BMZ9, 1E43DZER177UZBLLIT7T7"

10@ PAINT(12E,1E62).0,0

11@ PRAINT(40,E0),0, 0: PRINT(EZ,ED), D, @: PAINT(10E,E@),@, @: PRINTC(1LZ
£,6@),0,0:PAINT(15@2,6@),0,0:PRINT(194,E0),0, @: PRINT(Z1E, 60,0, 0
120 DRAW"SE"

130 DRAW"CO3BM2E, 124 3HULERZFHLZGD4FRZE"

140 DRAW"CO3BM4E, 1245 UERIFDAGLE"

15@ DRAW"C@A3SBMES, 1245 R4LAUZIRALAUIRA"

16@ DRAW"C@3BMS0, 1245UZR4AL4UIRL"

170 DRAW"CBs3BM114, 1245 RZEULRDGLZHU4ERZF"

18@ DRAW"C@:;BM134, 1245 USERZFDSUILE"

192 DRAW"CO3;BM15E, 1245 UERIFDGFDGLIUZRI"

200 DRAW"C@3sEM1E0, 124 sHU4ERZFHLZGD4FRZE"

21@ DRAW"CO:sBMZ200, 124 3 UBRIFD4GLI"

220 DRAW"C@3BM222, 12435 R4LA4UZRA4LALAUZIRAG™

220 DRAW"CO3BM4E, 184 3 HULAERZFHL2GD4FRZ Continued on page 49
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M & J SOFTWARE
“DRAGON ADVANCED PROGRAMMER'S PACKAGE”

We provide the most comprenensive FORTH implementaton on the market — just
compare our specifications with those of other FORTH packages. You get:
1. The language itself which can access Basic commands from within FORTH
programs therefore retaining the Dragon's graphics capabilities.
. A powerful text editor which can be used not only for preparing programs but also as
a limited word processor
A 6809 macroassembler.
. The fig-FORTH Installation Manual which contains the FORTH source code,
glossary etc.
5. A manual conaining lots of example programs including the source code for the
6809 macroassembler.
But this is not all!
To complete the package we provide a copy of the “Dragon Companion”, This
excellent publication contains a full 6808 disassembler, an extensive Dragon memory
map, details of how to access exira graphics modeils, how 10 merge programs and lots
more. ONLY £15.00
All prices inclusive of p&p. Cheques and POs please to:

M & J SOFTWARE

34 Grays Close, Scholar Green
Stoke-on-Trent ST7 3LU. Tel: (0782) 517876

W N

SOF TWAHE LIBRARY FOR TwE DRAGON 32

MONSTER SOFTWARE

CLUB

* Software for hire from 11 manufacturers
* Over 90 titles to choose from, and growing
* TWO YEARS membership for only £8.00
* Same-day service

Software at 10% discount. Send SAE for details and
list of titles available to:

MICROBYTE COMPUTER SHOP

19a Lower Warrengate
Wakefield WF1 1SA

RED ROM DRTR

proudly presents two new racing lotecasters for the flal  seasan -
e
= A specislat program which  utibises =

A more genets verson of  The
forecaster progeam lor use with any

much of the aals supplied in Sportmg  Lites
Weskander paper daily paper s racing sectwon
v This most sophisticated progiam leats
you step Dy slep (hrough each runner s form
Ihen proguces the probable 13 DIACINGS
*  Includes laciily |0 aMter ugnhcance
ol ampiall tactors f required
Easy 10 use - MO recosds o upaate
Bolh programs avadable lor -
DRAGON 1Z2/64
Avadavie OmLY  fram

SPECTRUM 48K TANDY COCD 12%

RED ROM DaTa 72 LAMBERT HROAD GRIMSEY LINCS ON1Z2 ON

— STATE MACHINE FOR  PROMPY  DELIVEAY —

MIDDLESEX DRAGON CENTRE

DRAGON 32 DRAGON 64
£168 £220

plus data cassettes, disk drives, printers, monitors, joysticks, dust
covers, TV and monitor stands, leads, floppy disks, paper and everything
for the Dragon owner.
Home Accounts * Database % Stock Control, etc — all £19.95 each

Discounts on all game cassettes and cartridges

Open 6 days a week * reliable worldwide mail order
% approved Dragon service and repair centre

SCREENS MICROCOMPUTERS

6 Main Avenue, Moor Park, Northwood, Middlesex
Tel: Northwood 20664

Access * Barclaycard * Amex * Diners Club * Instant Credit
P o e

- ouVRO0S0FF

DRAGON SOFTWARE AT BETTER PRICES

MAIL
ORDER
ONLY

(Dept DU), PO Box 107, Uxbridge, Middlesex UB10 ORG

MICRODEAL CHANNEL 8 SHARDS
SPACE FIGHTER GOLDEN BATON EMPIRE
gmggg :ﬁxs’én TIME MACHINE RRF £6.95

AN Qur Price £6.25

ARROW OF DEATH

SPACE RAIDER - PETTIGREWS DIARY
SKRAMBLE PULSAR RRP £7.95
EIGHT BALL WIZARD OF AKYRZ Our Price £6.95
FROGGER FEASIBILITY EXP S ik
THE KING CIRCUS :
And all their other tities JOCKSHOT
RRP £8.00 RRP £9.95 RRP £12.95
Our Price £7.75 Our Price £8.95 Our Price £11.95

OR SEND SAE FOR OUR CATALOGUE

FOR THE DRAGON 32
ACE HIGH (MK 2) -

Machine gun warfare
in the sky

y

y

4

y

y

4

: Your machine — The Spitfire, eigm
machine guns, 16 one-second bursts

}  Your target — slow moving Heinkel

) bombers escorted by formidable Mes-

] serschmitt fighters.

) Your task — take the bombers apan. Engage the Messerschmitts only if they get in

4

]

4

4

b

4

)

)

)

4

)

///

AT

your way.
A high score gives you a second run and a crack at ACE qualification — 25 raiders.
The alert pilot survives, Accurate aim scores high

Up to ten menutes viokent action
Features hi-res graphics, cockpit view, rear mirtor, 4 levels, realistic sounds, reward

system and detailed scorecard,

A quality game using all 32K
Not available i or 1o libraries or club systems

Fast service £6.95
TUDOR WILLIAMS
15 Summerhill Road, Bilston, W. Midlands WV14 8RD

PP .

THE TYPIST

TURNS YOUR DRAGON INTO A SIMPLE WORD PROCESSOR!!!

You can now write professional quality letters on your printer. Your
keyboard becomes a typewriter with full upper and lower case characters.
Features include full on screen editing, change, insert or delete any
character will file or retrieve data from mass storage medium suppresses
word wrapround automatically, plus much more. Tape version £6.95. Delta
disc version £9.95

Plus Pontoon. Can you beat the dragon? Full colour graphics, both hands
on screen. Recognises pentoons, five card tricks, with automatic ace
evaluation,

And Hi-Low based on the popular TV game, can you predict the next card.
Very hard, very addictive

Pontoon and Hi-Low are on tape and cost £4.95 each
Our prices include post and packing and VAT

SOUTH MOLTON COMPUTERS

DOOTSON HOUSE, SOUTH MOLTON, NORTH DEVON, EX36 4EJ

48 Dragon User April 1984

ULTIMATE SOFTWARE

15 Shapland Place, Tiverton, Devon EX16 S5EP

ULTIMATE M/C MONITOR
£5.95 inclusive

If you only wish to dabble in M/C, you may opt for a
cheaper alternative. But if you seriously intend to write
and debug M/C then you need ULTIMATE.
COMPACT: fits in just over 2K of RAM
RELOCATABLE, loads anywhere convenient
EXCELLENT software interrupt handling

In fact, ULTIMATE has most of the usual (and some

unusual) features found in the better M/C monitors

BUT ULTIMATE'S PERFORMANCE IS SUPERIOR
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DRRN“C.SBM?B:18ASR4EUAHLzﬁDaF“
DRAW"C@:;EM3Q, 1845 UEFZEZDE"
DRAW"CA3BM112, 1843 UERIFDGLE"
27@ DRAW"CO3BM134, 1843 RZEULHL2GD4AF "
280 DRAW"C@3BM154, 1825FRZEH4ERZF"
290 DRAW"CB@3BM178, 1845 R4LGUZIRALAUIRA"
I00 DRAW"CO:BMZ20. 18435 UERIFDGLIRFZ"
T10 P$="03ILIC:LIERGLEFEDC:04LICO3BAL1G 04LICOIBAGLEFEDCLIFEDCILE
DEFGD3ILZC: LZEAGLEFEDC D4LZCOZBALLIGs D4LICOIBAGLEFEDCLIFEDs LICY
I20 PLAY"T4"+P%
330 GOSUBS90
4@ CLSS
IS8 PLAY"LS"
IED@ AS=INKEYS%
70 A%="1" THEN PLAY"O1":PRINT"O1:";
380 A$="2" THEN PLAY"0Z":PRINT"0Z:;";
390 A$="3I" THEN PLAY"OI":PRINT"03:";
400 A$="4" THEN PLAY"OD4":PRINT"04:";
410 As="5" THEN PLAY"0OS":PRINT"0S:":
4z0 A$="C" THEN PLAY"C":PRINT:;A%:
430 A%$="D" THEN PLAY"D":PRINT;:;R%;
44@ A$="E" THEN PLAY"E":PRINT:A%;
450 As="F" THEN PLAY"F":PRINT:R%:
460 AE="G" THEN PLAY"G":PRINT:A%;
47@ A$="A" THEN PLAY"A":PRINT:A%:
480 A$="B" THEN PLAY"B":PRINT:A%;
490 A$="I"THEN GOTOS5z@
S00 RAS="H" THENEEQ®
S1@ GOTOZED
520 LINE INPUT" input tune "iN$
S30 B$=INKEY$: IFB$=""THENSZ® ELSEB=ASC(E$)
54@ IFB=E@ THENSSQ-
55@ IFB=73 THENSzZ0
S5e@ IFB=77 THENZSO
570 IF B=72 THENEED
580 PLAY N$:G0T0S20
59@ ' INSTRUCTIONS €00 CLS
€13 PRINT211, "COMPDSER"
EZ@ FOR I=43F TO S@:PRINT@I,CHR$(131):NEXT
E2@ PRINT"YOU HAVE JUST HERRD A RENDITION OF THE WELL KNOWN TUNE
» LAVENDER BLUE. THIS IS AM EXAMPLE OF THE DRAGONS HUSICAL CAPABI
LITIES. CANYOU WRITE ONE BETTER?"
64@ PRINT"THIS PROGRAM WILL ALLOW YOU TO COMPOSE YOUR OWN TUNE,
REPLAY ON RERGUEST AND MODIFY IF NECESSARY. "
650 PRINT:PRINTYFDOR A FULL LIST DOF KEY FUNCTIONS {PRESS THE
SPACEBAR) "
660 AS=INKEY$:IF A%s="" THEN EE60.
E7@ IF A%=" "THEN EE@
EeB@ CLS
690 PRINT"THE FOLLOWING KEYS USED ARE:-"
700 PRINT:PRINT""M’——(MANUAL)>THIS ALLOWS YOU TO PLAY THE NO
TES (A-G) FROM THE KEYBDARD AND CHANGE THE OCTAVES (KE
Y8 1-5)*°
710 PRINT"' I'-—=(INPUT)WHEN YDU ARE SURE OF THE TUNE YDU HAVE
PRACTISED IN MANUAL MODE, PRESS THIS LETTER AND COPY Y
OUR NOTES, ENSURING THAT YOU INSERT THE NECESSARY PLA
Y COMMANDS SUCH AS SHARPS, FLATS, NOTE ) LENGTH ETC. "
7208 PRINT:PRINT" PRESS (SPACEBAR) TO CONTINUE"j3
7I0 AS=INKEY$:IF A%="" THEN 730
74@ IF R$=" " THEN 750
750 CLS:PRINT:PRINT"’P*-—(PLAY)AFTER TYPING IN YDUR NOTES A
ND ENTERING IN THE '1' MODE,YOU CAN PLAY YOUR TUNE AN
Y NUMBER OF TIMES. BY PRESSING THIS KEY."“
76@ PRINT:PRINT"'H'-=-(HELP)THIS WILL ENABLE YOU TO RETURN T
0 THE KEY LIST IN ORDER TO REFRESH YOUR MEMORY. "
778 PRINT:PRINT* PRESS (SPACEBRR) TO CONTINUE":
780 A%=INKEY$:IFA%$=""THEN 7E0
790 IFA%$=" "THEN 34@ ELSE RETURN
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If you've got a technical question or problem write to Brian
Cadge, Dragon Answers, Dragon User, 12/13 Little Newport
Street, London WC2R 3LD.

Dragon Answers

Memory
address

| WOULD like to know the port
memory address for use with a
joystick and light pen on a Dragon
32K.
David Morgan,
Ferndale,
Rhondda.
THE joystick/light pen sockets
are wired to the Dragon's D/A
converior which is addressed as
location $FF20. However, fo
read values from this address
involves a lot of tedious playing
around selecting which socket
you want to address, and thank-
fully there is a ROM routine to do
it for us.

The values from the four in-
puts are stored as a number
between 0-63 in locations 346 to
349. The values can be updated
at any time by using the machine
language command JSR 48466,
or in Basic using EXEC 48466.

As the same D/A converter is
used for sound output, you can-
not mix sound or have the sound
channel open when reading the
ports.

Basic
converter

| WOULD like to know whether
there is a computer for the Dra-
gon 32, which could convert
Basic language straight into
machine code.

D. K. Dashfield,
Frimley,
Surrey.

THERE IS such a compiler avail-
able for the Dragon 32 from
Oasis Softiware. The compiler
will handle sound and graphics
as well as FOR-NEXT loops,
arrays, strings, etc. It can also
compile programs straight from
tape.

The compiler costs £14.95
and is available from Oasis Soft-
ware, 9a Alexandra Parade,
Weston-super-Mare, and the
telephone number is (0934)
419921,

Out of
the maze

ON THE text screen | have con-
structed the plan view of a maze
in string arrays consisting of

ASCIl CHR: 128, and move a
CHR: around using the arrow
keys.

The problem is, how do |
detect when the moving CHR: is
accidentally moved out of the
maze?

If the CHR: is moved out | also
want to print a message when this
happens.

R Collinson,
Spondon,
Derby.

THE easiest way to do this is to
PEEK the screen memory. If the
character you are moving around
is stored as CHAR, and the
current position on the screen is
x,y, then a simple program line
such as:

100 IF PEEK (1024+X+
32xY)<=>128 AND
PEEK(1024+X+32xY)<>CHAR
THEN . . . out of maze routine
will detect whether the player
has attempted to leave the
maze.

Defender
games

| HAVE owned a Dragon 32 com-
puter for some time now. In my
searches of magazines and soft-
ware dealers, | have, as yet, been
unable to find a Defender game
for my computer.

Do you know of any such
game, and if so, where can |
obtain a copy, and for how
much?

Stephen Le Hunte,

Camborne,

Cornwall,

THERE ARE a number of Defen-

der type games on the market for

the Dragon. One of the most

accurate imitations | have seen

is called Planet Invasion by Mic-
rodeal.

This costs £8 and should be

available at stores such as Boots

or direct from Microdeal at 41
Truro Road, St Austell, Cornwall
PL25 5JE. The game requires a
joystick to play and has colour or
black and white options.

Code
accessing

COULD you please tell me if it is

possible to access any of the

machine code routines in Rom for

hi-res graphics directly from a

machine code program? If so
how?

A Jordan,

King's Heath,

Birmingham.

LISTED below are the machine
code entry addresses for all of
the useful graphics commands.
Before using any of them you
must set up location 166/167 to
point to the correct ASCII charac-
ters, possibly held in a table
within your m/c program.

For example, if you wanted to
use PRESET, you would set up
loc 166 to point to ““(x,y)" where
x and y are the graphics coordin-
ates you wish to use, and then
use JSR 42739.

LINE = 42825
PSET = 42735
SCREEN = 43518
CIRCLE = 45624
PMODE = 43439
PCLS = 43200
PRESET = 42739
COLOR = 43220
PAINT = 44167
DRAW = 45137

POKE
speeds

IT'S PROBABLY already been
answered but . . . Why doesn't
the widely publicised POKE
&HFFD6,0 and its alter ego, POKE

&HFFD7,0 work on my Dragon ©
May 19837
If | try this method of speeding
up my programs, they instantly
crash. Presumably something
has been changed, so is there an
alternative location for newer Dra-
gons? | remain stuck on 0.9
megahertz.
Mike Ashburn,
Ashton Keynes,
Swindon.

YOU'RE QUITE right, this ques-
tion has already been answered,
but it keeps turning up time and
time again and so is worth
repetition. The command POKE
&HFFD7 (and 65495) instructs
the SAM chip to address ROM at
double speed (1.8 MHz), hence
the Basic runs faster — note that
user machine code doesn't run
faster as this is in RAM. The
6809 processor at the heart of
the Dragon is only supplied to
run at normal speed. Some will,
however, tolerate the double
speed — these Dragons are the
exception, not the norm and
there is nothing wrong with your
Dragon.

Unfortunately, there is no-
thing you can do short of replac-
ing the 6809 chip and maybe
others with ones of a higher
specification (which | don't re-
commend). In any case, Dragon
Data does not recommend the
use of the high speed POKE.

Assembly
language

| HAVE bought a copy of Prog-
ramming the 6809 by Rodnay
Zaks and William Labiak, to learn
assembly language on my Dra-
gon. Which assembler for sale
under £10 do you think would be
best to use with my book, and
how can | purchase it?
Paul Burgin,
Fulwood,
Sheffield.

DRAGON DATA offers a very
good assembler/editor for
£10.95 called Dream (can no L3
0515). This comes on cassette
and so uses some RAM itself.

If you prefer a cartridge ver-
sion this is available, called All
Dream which also includes a
disassembler. This costs £24.95
(cat no 12 0001) and although it
is more expensive, it is probably
a better investment. Both should
be available from most Dragon
software dealers including
Boots.
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Classified

* DRAGON 32 & 64 *

made-1o-measure In quakty natural vinyl
with cut-ouls for terminals and leads.
Just send £2.95 (no stamp required) 1o:

ALLEN ENTERPRISES
Freepost, Luton LU2 8BR

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

“COLOUR FANTASY”
(for Dragon 32)

A lantasy exiravaganza of continugusly
changing designs and merging colours. with
sound and music. A must for antists, desig-
ners, or for body and mind relaxation. A
12-part menu of intricate, hypnohc or simple
designs, user controfied
£6.50

WINCO LTD

Laynes House
526-528 Watford Way, Mill Hill
London NW7 4RS

EDUCATIONAL PROGRAM suitable
for three- to seven-year-olds, teaching
letter recognition and writing in lower
case. Uses joystick control only for
high resolution mode. Send £7 for
cassette to B. A. Eden, 5 Bosley Close,
Middlewich, Cheshire CW10 ONW.

I

D.LY. FOR MICRD COMPUTERS — VOL. 1 1
Let your MICRO assist you 1o work out the
quantities of bulding matenials for your home
improvements and repairs, using a:
DRAGON 32 and 64
SPECTRUM 48K
BBC 32K

SIDE 1 of the cassette gives guidance and
calculates the average matenials for BRICK-
LAYING, CONCRETING, TILING and PAVING,
PAINTING and WALLPAPERING, and also
converts 20 wunits of measurement from
Metric/Imperial and ImperialMetric.

You may ‘enter’ in Metric or Imperial Units,
the results being grven in the Metric Units of
sale

SIDE 2 gives ADVICE and HINTS on the above
subjects, plus HEALTH AND SAFETY and
METRICATION
£5 {or s.a.e. for details) to
D. A. Hanson, 4 South Cottages
Shenley Lane, London Colney
Herts AL2 1AD

CASH BOOK for 32/64 disc compat-
ible (specity). 400+ entries with full
facilities, £7. P. Leach, 95 Donegore
Drive, Antrim BT41 1DZ.

DUMP TEXT to CGP 115 printer. Any-
thing on text screen, tables, charts, etc.
quickly printed. Full explanation of op-
eration and how to incorporate into
your programs. Send £2+50p postage
to P. Mallon, 126 Blakestown, Clonsil-
la, Dublin 15.

ULTIMATE FLIGHT SIMULATOR.
Send £7.50 to K. Gorringe, College
Software, 62 Longlands Road, Sidcup,
Kent DA15 7LR. Part machine code
program. Quick delivery.

DRAGON LISTINGS from cassetle,
75p each (min 2). Chappel House
Farm, Newport Road, Albrighton WV7
6GT.

DRAGON LISTINGS from cassette by
return post, first copy £1, second 50p.
K. Copeland, 23 The Lane, Awsworth,
Nottingham. Tel: 0602 324658.

TELEWRITER WP software £38, prin-
ter lead £9. Tel: Birmingham 4278252,

DRAGON SOFTWARE EXCHANGE.
Send quality Dragon cassette and 60p
pé&p for similar cssette to: W. Reynolds,
40 Beatrice Avenue, Gorton, Manches-
ter M18 7JU.

DRAGON HITEXT. Place text on the
hi-res screen with this machine lan-
guage utility. Features full upper, lower
case, reverse field and double height
characters. 224 definable characters,
24x32 display. Maximum 10 cls col-
ours, 6 display modes, £4.95 to R.
Thompson, 7 Brindley Way, Southall,
Middlesex. Tel: (01) 571 3610 (even-
ings).

DRAGON ARTIST. 100% machine
code utility. Large set of commands,

dump picture to MCP-40 £5. M. Ro-,

gers, 22 Hermes Way, Wallington,
Surrey SM6 9EL.

CENTRONICS LEADS for the Dra-
gon, 1.5m long to fit all standard
Centronics interface printers,
£13.50 inclusive VAT, postage.
Quick despatch. Cheques payable
to: High Tech Developments, 27
Quantock Road, Weston-super-
Mare, Avon BS23 4DD.

DRAGONCOPY will copy machine
code programs, For instructions send
50p and SAE to Dragoncopy, 11 Bent-
ley Road, Doncaster, Yorkshire.

SET OF 30 PROGRAMS. Microdeal,
Salamander, Dragon Data, etc. (worth
£300) for £49. Several sets available.
Send SAE for list to T. Mohammed, 3
Lois Place, Blackburn,

P. PERRIS EDUCATIONAL SOFTWARE

1. MATHS PACK ONE £2.99
2 MEASURES TESTS ... £1.80
3. AMERICAN CAPITALS® ... £1.99
4. HANGMAN® . ... ; .o 499
5. POKER" ... £4.99

*Features full colour Hi-Res Gupmcs
Send cheques/POs to: P. Perris, 88 Poplar
Crescent, Shipley, West Yorks BD18 2HH, or

send SAE for full lists.

CHEMISTRY Test One (tests know-
ledge of periodic table of elements),
price £1.80. Multi-maths (lests know-
ledge of times tables). Superb value at
£1.80. American Capitals, £1.80. En-
glish Test One, £2.99. Send cheques/
POs to: P. A. Perris, 88 Poplar Cres-
cent, Shipley, W. Yorks BD18 2HH.

ANYONE FOR CRICKET?

1 joystick required * Save game # 4 match
series # 10 bowler oplions
WORDSEARCH
Great family game + 300+ words in 10
categaries * 1to 4 players  different game
each round
FILEAT
16,000 characters in 500 files * menu
drven, prnter output — £4.95 each, any 2
for £8, all 3 for £11 p&p inc
Basic listings 50p per program. Send sae
prompt return on ail orders.
DORSOFT, 15 Gurjun Close
Upton Poole, Dorset BH16 5QH

SEIKOSHA OWNERS. SAE for details
of Minitex text editor. Cassette £4 inc.
pp. Slater, 44 Hope Street, Brampton,
Chesterfield S40 1DG.

RS232 INTERFACES, fully built and
tested, only £28.50 plus p&p. Send
SAE for details: 25 Bryn Glas, Thom-
hill, Cardiff. Tel: 756653/691494,
SUPADRAW OQUTGUNS THE VEST!
Now only £4.50, a comprehensive
graphics package for Dragon 32.
Keyboard or joystick. Steeplesoft, 59
Deepfield Way, Coulsdon, Surrey.

UPGRADE your Dragon 32 1o 64K.

Includes hardware, screen invert
switch Basicopy and utility software.
Only £55 with rebate for chips not
replaced. Libra Home Entertainment,
307 Edenfield Road, Cutgate Shopping
Centre, Rochdale, Lancs.

DRAGON 32 EDUCATIONAL
GAMES. A fantastic offer — two for the
price of one: Hangman and Math's
Invaders. Both cassette-based. Send
£5.25 cheque/PO to: D. Wilkinson, 228
Kenton Lane, Kenton, Harrow HA3
8RW.

o
DRAGON 32 BUSINESS SOFTWARE
DATABASE, Can be used 1o create a library of
information. Specify file formats. Enquire/
amend file formats. Insent, delete and amend
data records. Data search faciity on any key.

£12.95
REPORT GENERATOR (needs printer). Gener-
ale your own reports from your database File.
Include or exclude specific items, total fields
option, sort on any key
Both programs are compietely menu dnven
and user friendly
SAVE £3 AND HAVE BOTH FOR £17.90.

N. Van Bradder, 72 Berry Hill Lane
Mansfield, Notts.
————————————————
GRAPH DRAWING. All hi-res, friendly
menu-driven program. Redefined 42-
character screen. Linear and logarith-
mic scales, Multiple and partial plots.
Regression analysis. Two screen
dumps (Epson). Full rescaling and data
editing facilities plus instruction manu-
al, £6. M. Symes, 40 East Drive,

Carshalton, Surrey,

HI-RES ARCADE graphic design
pack. 160 grids, 12 memory maps, six
pixel maps, expansion maps, £2.50.
Cheques/POs to J. Scott, 6 Meadow
View, Glastonbury, Somerset.

WONDERING ABOUT
MACHINE CODE?

Then this is for you! We offer you DISA,
our complete G809 disassembier, plus
our ‘MACHINE CODE PROGRAMMING'
bookiet — a simple but thorough intro-
duction to the subject which, combined
with our easy practical m/c routines on
tape, will have you writing games in no
time — PLUS 'M/C EXEC' which will
Auto-start your m/c programs on loading.

The whole package £7
DISA and M/C EXEC alone £5

WARMSOFT
44 Ballour Road, Walmer, Deal, Kent

JOIN the "“Slough Dragon Postal Us-
ers Group.” Free to join! Exchange
software. Write to J. R. Giriffin, 1
Garrard Road, Britwell Estate, Slough,
Bucks, or phone Tom on Slough
24924,

COVERS. Dragon 32 high quality viny!
covers with lead terminal cut-outs.
Send £2.95 to Warwick Trim, Unit 4,
Hurlbutt Road, Heathcote, Leamington
Spa.

PLAY POSITION M. Simple to play
(difficult to master) board game.
Against the clock or try to outsmarnt the
Dragon. Colourful hi-res graphics. Also
Squad (Connect 4 type game). Both
only £5. PO/cheque to: HF, 1 Vicloria
Road, Ifam, Manchester.

FAST SCREEN DUMP to Epson RX
80 etc, versatile m/c basic program
gives pmode 4 copy (positive or nega-
tive image) in under 1'% minutes. Cas-
sette plus full instructions, £4.95. To: T.
Salter, 9 Mainuits Close, Wordsley,
Stourbridge, W. Midlands.

DRAGON 32, many programs, joy-
sticks. One year old, £150. Tel: 02404
4622.

BACK IT UP. Two machine code
programs to copy all Dragon machine
code programs, including auto-run
programs. Cassette £3.50, listing
£1.75 from T. Collins, 51 Magdala
Street, Belfast BT7 1PU.

THREE-IN-ONE GAMES CASSETTE.
Pakman, Connekt 4, Championship
Darts. No joysticks needed. Send
£3.50 to J. Fenton, 10 Ashlar Close,
Chell, Stoke-on-Trent ST6 6UP.

DRAGON 32. Make your Basic or
machine code programs auto-run and
display graphics whilst loading, £3.95.
SAE to Impsoft, 63 Clarendon Way,
Chislehurst, Kent.

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 colowr Hi-res
Graphics). Both on ome lape ... Price
£4.99. Listing service prica 2p per line.
Minimum charge £1.00. Send cheques/PO's
to: P. Perris, 88 Poplar Crescenl, West
Yorkshire BD18 2HH.

DUMP TEXT to CGP 115 printer,
Anything on text screen, tables, charts,
etc. quickly printed. Full explanation of
operation and how to incorporate into
your programs. Send £2+ 50p postage
to P. Mallon, 126 Blakestown, Clonsil-
la, Dublin 15.

PRINT THAT PICTURE. Dragon lo
Acom/Seikosha GP100A, Tandy 100/
120/200, fast machine code, £5. Dis-
assembler o screen or printer, ASCII
and hex, in Basic, £5. As above in
relocatable machine code, £5.95. ASP,
6 Monks Leys Terrace, Lincoin LN2
5JG

2 usﬂNGS FOR £1! Send casselte,
£1 and s.a.e. to 34 Larkfields, North-
fieet, Kent.

HORSE RACING ANALYSIS BY

COMPUTER RATING METHODS

Be like the Prolessionals, do your own
RATINGS with real confidence when you use
this unique “METHOD'' There's nothing to
beat it, so, IT'S GOT TO BE YOUR BEST BET
Also included in this unsque package is a very
successful and easy Method for finding the
most conssstent “"HORSE TO FOLLOW™ plus-
a superb Staking Plan. Remember, you've
nathing to lose but : ot to gain when you

know
Suitable for both FLAT & NH and supphed on
one cassette. Don't delay, write today for
further information leaflet enclosing SAE 1o
CRM 14, Langdale Place, Newton Ayclitie,
Darlington, Co. Durham, DLS 70X

AND NOW . ..

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

Blue 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,

ULTIMATE FLIGHT SIMULATOR.
Send £7.50 to K. Gorringe, College
Software, 62 Longlands Road, Sidcup,
Kent DA15 7LR. Part machine code
program. Quick delivery,
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WORD ESCAPE

Can you recapture the letters in this fun
education game which improves spelling,
grgctonal sense, memory and reaction
time? Chosce of difliculty and speed
enables the game 1o be played by early
learmers yel still be challenging for adults,
Full REM statements to heip tranee
programmers
Just send £4 to
GLYNN BROMLEY, STANLEY HOUSE
STONEAGE LANE. DUNKERTON
BATH, AVON

QUALITY DRAGON LISTINGS 75p
per copy. Graphics screen copies.
sizes 11 cms x Bcms, 20p. 21cms x 16
cms, 30p. Cassettes. chequesPO (in-
cluding 30p postage) and requirements
to: Y. Butler, 3 Walbank Read,
Armthorpe, Doncaster. Tel: (0302)
B33464.

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

DRAGON PRINTOUT SERVICE.
Send £1 75+ cassette and Sae to:
Abercrombie House, Town Street. Sut-
ton Cum Lound, Retford. Notts

JOYSTICK INTERFACES
ATARI QUIGKSHOT — Dragon. Onc, Spec-
trum, 7199, Dragon £9. 95 POA for others
COMING SOON: Trackball far the Dragon less
than £20
Trade enquires welcome
JAY DEE COMMUNICATIONS
182a Water Street
Port Talbot
West Glamorgan SA12 6LL ooz
24-Rour answenng service ey

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, £495 to: R.
Thompson, 7 Brindley Way, Southall,
Middx UB1 3JN. Tel' (01-571 3610
evenings.

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. |deal for business.
college and school use, £7 each. Dra-
gon BBC (B) TRS80 Il IV. Torwood
Educational Tapes, 250 Leicester
Road, Markfield, Leicester.

UPGRADE your Dragon 32 to 64K
Includes hardware, screen invert
switch basicopy and utility software
Only £55 with rebate for chips not
replaced. Libra Home Entertainment,
307 Edenfield Road. Cutgate Shopping
Centre, Rochdale, Lancs.

JOYSTICKS .F
DRAGON
JOYSTICKS

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

+ £1p&p

PERITRON

21 WOODHOUSE ROAD
LONDON N12 9EN

r-------------

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
£1.40 £1.60
£1.80 £2.00
£2 20 £2.40
£2.60 £2.80
£3.00 £3.20
£3.40 £3.60
£3.80 £4.00

Please continue on & separate sheet of paper

I make this ............ words, at 20p per word so |l enclose €.............
O OBE - ocavaiaiunininevinsvansos sy 4asoH V5545 595H I ERRHSH SN STEE S 65 S S SRS RS ES
TRIBPRONE ..ccuereueeriieienssserainneianasarnesrnsnssssssaransisninsnsnssssassranssennae

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

A R
Andtek Data Design ................. 43 ADVERT INDEX RAINDOW ... 35
L Red RomData.............cceeennee. 48
B MC Lothlorien ........................ 43
Beyond Software...................... 5
Brunton Software ..................... 40 S
Salamander Software...............
= M & J SOftWare ............c.cccernn. ag  Screens Microcomputers
COMPUSENSE ....covveemasnerenmsnses 13 MST Consultants............ 9  Shards Software....................
D Merhn M|crosystems .............. 30 Sm'th Corona .............................
44 MICrocare .......ccoeeeeecinee 14 South Molton Computers
e I R = B — 56 SIAlACOM .
 aotachaoloay ........ 32 Micro-De-Bug ..., 43
Datapen Microtechnology Monster Software ..................... 48 T
E J. Morrison (MICros)................. 30 Trojan Products.........cccoeeneee. 10
Electroanalytical Technology ... 24 Tudor Williams 48
. Oasis Sof u
Hewson Consultants .... 17 asis Software.........cccceuvee.. 6&7 .
HObby SOﬁW&I’E ....................... 32 Oltrosoﬂ .............................. 48 U|tlmale SOﬂwal’e ..................... 48
HOt CO-CO w..oooeeveeeen 28  Orion Software ........................ 44 "
0 VORMACE ..o 55
Interface Publications............... 43
PSL Marketing.......s.csssusssssusias 22 w
J Phipps Associates............oeuveu. 35 Windrush Microsystems........... 44
JCB Micro Systems................... 9  Premier Publications................ S R L ()1 o | PR——— 11
Juniper Computing.................... 40  Program Factory ............c........ 10  Wizzard Software ..................... 40
Y G S 4 S J
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Answers to Competition Corner,
Dragon User, 12/13 Little Newport
Street, London WC2R 3LD

Competition Corner

WITH ALL FOOLS DAY nearly on us
again, it is perhaps appropriate to look at
some of the ways in which mathematicians
have attempted to fool each other over the
years. In each case, although the problem
may appear very complicated, there is, in
fact, a simple method of finding the
answer.

1. Bill and Ben start out simultaneously
from opposite ends of a straight 10-mile-
long road, walking towards each other, Bill
walking at two miles an hour and Ben
walking at three miles an hour. At the
same time as the men set off, Bil's dog
runs on ahead until he meets Ben. He then
turns and runs back to Bill. This procedure
is repeated, with the dog zig-zagging
backwards and forwards between the two
men until they finally meet. If the dog runs
at ten miles an hour — and no time is lost
in changing direction — how far does he
run in all?

2. At 12 noon the hands of a clock lie one
above the other. When will they next be
precisely superimposed?

3. The secretary of the Muddlecombe
Chess Club was trying to arrange the
fixture list for the annual knockout cham-
pionships. There were 97 entrants, who
were to be paired, the winner of each
game going forward to the next round, until
only one player remains as champion. The
secretary knew that there would have to be
a number of byes, but how many matches,

Wina
printer
from DRG

Answer Gordon Lee to win
DRG Business Systems’ prize

in all, would need to be played?

4. | have a three-inch cube of wood. By
making six cuts with a saw | can cut the
block into 27 smaller one-inch cubes.
However, is it possible to complete this
task with a fewer number of cuts if | am
allowed to rearrange the pieces before
each cut? Now for the answers:

1. 1 hope that you didn't work this out by a
series of decreasing distances! Bill and
Ben are approaching each other at a
combined speed of 5 mph. Therefore they
will meet in two hours. As the dog runs at
10 mph, it will run a total distance of 20
miles in the time,

2. In the 12 hours from noon to midnight,
the hands are one above the other 71
times. As both hands move at constant
speeds, they coincide every %11 hours.
Thus, after noon, they will next coincide at

1.05 and 27%1 seconds.

3. The east way to answer this problem
is to realise that every game will eliminate
one player, therefore if there are 97
competitors, all but one of the players will
need to be eliminated, and to do this 96
games will need to be played.

4. ltis impossible to reduce the number of
cuts by rearranging the pieces. Cutting a
block in the manner described will produce
27 smaller cubes, of which one will be
located in the very centre of the larger
cube. This one cube will have all six of its
faces newly cut — therefore needing the
minimum of six cuts.

This month's competition question is
also concerned with cutting cubes of
wood. | have a number of large cubes of
wood, each a different size but each an
exact number of inches along the side. |
wish to make a quantity of toy bricks for the
school bazaar by cutting every large block
into one-inch cubes.

Unfortunately, the larger blocks have
been painted on all surfaces. So | find that,
after | have completed sawing, | have
some blocks with at least one face painted,
the rest having all six faces newly sawn. In
fact, there are equal numbers of painted
and unpainted cubes. What is the small-
est number of small cubes that | could
possibly have, and state also the num-
ber and sizes of the original large
cubes?

Prize
A PRINTER will not only enhance your
programming skills but also add to the
‘range of things you can do with your
Dragon — and this month DRG Business
Systems gives you the chance to win one
of the latest Seikosha models.

The printer in question is the Seikosha
GPS00A, worth nearly £250. This model
prints at 50 characters a second in an
80-column dot matrix format on paper up
to 10 inches wide. Features include
intermixing of graphic, character and
double width character modes on a
single line, printing a copy as well as the
original, and a single command enabling

as many times as you need.

Rules

TO WIN the Seikosha printer you have to
send in the most elegant solution to the
puzzle. You must show both the answer
to the competition and how to solve it
with the use of a Basic program de-
,veiopedonyourDragon.Asaﬁebreakef.
complete the following sentence in 15
words or less: “Iwamtoaddapnnterho
- my Dragon because . .
; Yourmuy‘mustmveatoragonm
by the last working day in April. The
name of the winner, and the solution to
Iho , will be published in our July

You may only enter the competi-
iﬁon once. Entries will not be acknow-
ledged and we cannot enter into corres-

acolumofgraphlcdatatoberepeatod :

pondence discussing the resuit.

January winner

FIRST OF ALL you had to find all
five-digit squares in which the third and
fourth digits are alike, all other digits
being different. This is to correspond to
the word “HAPPY”. This can be done
easily with a program that checks the
squares of these numbers from 100 to
316. By putting the square into a string
the duplication can be tested for. This
results in just 16 possible values. Now,
there are just 13 three-digit squares with
all digits different, so each five-
digit square should be matched against
the three-digit squares.

Only those pairs that do not contain a
common digit are possible because there
are no letters common to both HAPPY
and NEW. For example, the lowest num-
ber which could stand for HAPPY is
12996, so only those three-digit squares
which do not contain a 1, 2, 6 or 9 can be-
considered. Thus, only the square 784
would be a possibility.

Some of the five-digit squares can be
totally eliminated. For instance, 24336 is
not possible as there is no three-digit

~ square that does not contain at least one

of these digits. Some squares, such as
63001, have more than one possible
‘pair. This number can be paired with 289,
529, 729 or 784.

~ All possible pairs should be listed for
values of “HAPPY” and “NEW’. We

nowhavamﬁndavakmfortheword packages.

ances where this last digit is a 3, two

“YEAR" that is to be prime. But, you will
notice that the three digits represented
by the letters Y, E and A are already
determined as they all appear in the
other two words. So, taking as an exam-
ple the pair HAPPY=12996 and
NEW=784, the prime represented by
YEAR must begin with the digits 682.
The final digit can only be a digit which

doesn't already appear in this set. A
simple program can be devised to test for
primes, and from this it can be found that
only 6823 is prime.

If this procedure is continued down the
list all possibilities except for seven can
be eliminated. However, we are told that
the professor included the value of this
last digit R, in order that the problem
could be solved. If we look at the list of
seven possibilities, there are four inst-

instances where it is a 7, and one
instance where it is a 9. Therefore, only if
it was this last case that the professor
gave as the value for R would a unique
solution be possible. Therefore the solu-
tion is HAPPY=13225 (1152),
NEW=784 (28%), YEAR=5839.

James MacDonald of Luton was one of
the many to find the correct answer. His
winning tiebreaker suggested that Orbis
was the right name for a small business
eomputef(we'llletyouknownfDragon
Data takes him up on this). James will be
receiving the prize donated by Dragon
Data itself — a total of 70 sonwam
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