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or sheer good looks, superb design and
high performance there is nothing to touch
the Sinclair Vision QL colour monitor.

Developed in conjunction with Sinclair
Research, this beautifully compact unit with its
12" non-glare tube, 85 column text display and
high resolution colour graphics is the perfect
partner to the Sinclair QL computer. Comes
complete with lead and connector for instant
use with the QL.

Take a closer look and you'll see that it also
represents amazing value for money:.

You'll find the brilliant Sinclair Vision QL at

your local dealer, supplied exclusively by DDL.
The data distribution company with a product
range that is second to none.

Ring us on Ascot (0990) 28921 for the name
of your nearest dealer.

Then you can call in and see for yourself
what makes the Sinclair Vision QL colour
monitor such a well-designed little performer.

5King$s Ride Park,
Ascot, Berks. SL5 8BP
e Tel: 0990 28921
— Telex: 846303 DD LTDG.

THE NEVY FORCE IN DISTRIBUTION
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It’s Magic
It’s been quite a bumper month for competitions, as
we can announce the winner of the Computamate
disk system (April issue) and five (see ‘The Progs’) of
the Talent Spot (March issue) winners — the other five
will appear next month.

The winning word in the Computamagic Competi-
tion was PHARMACOGENETICISTS (19 letters),
sent in by B Rees, Gillingham, Kent. He receives the
Q-disc interface and dual drives from Computamate.

|

Who are these jolly fellows parading assorted hard-
ware and imbibing champagne? They're the winners
of our recent ‘Quest For The Engram’' competition,
along with Quest VIP and our illustrious Editor (on
the far right and left of the picture respectively).

Presenting the prizes, Grant McKewan (he of the
shaven chin) was able to spring an extra surprise and
give each winner a substantial upgrade on what was
originally offered when the competition ran. The
three third prize winners (Mr J Stevens of Romsey,
third from the left, back row; Mr D Nixon of South-
ampton, second from the left, back row; and B T
Szocik. who was unable to attend), received a 128K
RAM card each; in second place Mr V Holland (also
unable to attend — a colleague seated on the left of the
picture accepted the prize in his place) was given a
256K RAM card and ‘Cash Trader', and for the
outright winner — Mr Christopher Abbess, from
Woodford Green in Essex and a lecturer at Middlesex
Polytechnic: seated on the right — Quest parted with
one of their treasured 400K dual disk drives.
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would be £1,477.”

programs.”

computers.”

® “The Medic system... the wise buyer would do
well to wait for its release.” :

® ‘“‘Medic should be well worth the wait.”

® “Medic on the other hand has made a single
board... capable of holding the whole system.”

® “The full Medic system would be £5695.95... The
equivalent system from Quest (without a parallel port)

/

® “..it took under half a second to move between

® “many of the benefits of the Xchange package
found on the ICL OPD and other much larger

Order form

Extra memory

MEDIC system cartridge with
extra memory

64K £ 99.95 []
128K £129.95 []
256K £169.95 []
Disc interface

(if you already have

disc drives) £129.95 11
Dust cover/QL
operatingstand £ 14.95 []
Disc pack

Ten 3'2-in. disc in rigid plastic
storage box £ 60.00 ]
Modem *

Add to disc interface or
complete system price

(not sold separately, since
connects through
systemcartridge) £120.00 []

M-DESK Macintosh-type single-key-depression user
interface M-SWITCH loads all Psion programs into
memory, instant program switching M-BASE self-
_instructing business database M-ACCOUNTS
integrated accounts package M-KEY single-key -
programmed sentences, word processing M-SPELL
spelling checker M-MERGE personalised mail
shots M-SQUEEZE file compression
M- TRANSFER microdrive-disc routine.

ticked above, pl
Signed ______

5 p&p, total £

NAME _

Please

' I [ Please send me the MEDIC brochure and

To order, please tick the items you require. All prices include VAT, Add £5 p&p. A
despatched in strict rotation, delivery guaranteed within 28 days

press reviews

Complete systems

1Mb disc drive, MEDIC
systemcartridge in disk
interface, rarallel port,
integral power supply,

all cables + FREE
SOFTWARE £249.95 ]
2Mb double disc drive, MEDIC
systemcartridge inc. disc
interface, paraliel port,
integral power supply,

all cables + FREE
SOFTWARE £399.95 []
Complete systems +

extra memory

Add to complete system price
64K £ 50.00 []
128K £ 80.00 ]
256K £110.00 [
512K £200.00 ]
MEDIC systemcartridge
supports up to 4 disc drives
plus 512K extra memory

— full price list on request

* Modem under going B.Telecom approval certification, not yet approved
I enclose cheque/P.O. payable to Medic Datasystems Ltd. in payment for the items

= .. TELEPHONE



Mistaken Mole
We saidlast month that the JS
ROM was not on general
release and found its way into
returned QLs by mistake. At
that time, we were assured it
was still “under development”.
Asowners ofissue 14
rhachines will have discovered,
however (by entering PRINT
VERS$), the JSROM seems to
be presentin all new QLs.
Anyway, we are at least sure
about the content of the new
ROM - andincliuded a
description in the QL User
Newsletter, which will be sent
to anyone who has completed
our recent registration. ]
We'll carry a full description
of JS contents in a future
issue. Meanwhile, our mole at
Sinclair has been suitably
rebuked.
[ A e —————

Bow To Business
Mierovitee, Bradford’s monitor
manufacturer, has unveiled (or
plugged in) an all-tilting, all-
swiveling version ofits QL-
compatible display.

Certain to satisfy all sizes of
QL owner, the tilting monitor

contains the same 85 column,

The new Microvitec Cub (albino version?)

News-in-brief and latest developments on the

QL market from our roving reporter, Sid Smith.

653 pixels-per-line, 18MHz
tube as the company’s earlier
QL display — though the new
box only raises the price to a
mere £20 extra.

Microvitec say that the
device “reflects the demand
from a growing number of
business users for a
‘workstation’ display”.

Ignore the sickly-looking
specimen in our picture; the
new monitor is finished in
genuine QL black and adds
that ‘finishing touch’.

ROM Rumours

The appearance of a second
version of the QL,
incorporating the Psion
packagesin an on-board ROM
chip, now seems less likely.

Sinclair MD Nigel Searle
told your reporter that, “We
will be bringing out Exchange
for the QL on a plug-in ROM —
it’ll plug into the expansion
bus, because of the addressing
thatit takes up. But there’sa
question mark over whether
we’llincorporate it into the
basic hardware; I think that
depends somewhat on the
reaction to, and the demand
for, the plug-in version.”

Exchange is Psion’s name for
anintegrated version of its four
packages supplied for a variety
of disk-based machines and on
ROM cartridge for the ICL One
Per Desk.

Searle was unable to give a
price for the Exchange ROM,
and could only date its release
as “around the middle of the
vear”

Toolkit Mk i

Sinclairis already working on
anew version of the recently
released QL Toolkit of extra
SuperBasic commands. The
new issue will be more than
twice as long —but, says the
author, will cost around the
same.

sincl=i

The original Toolkit

Tony Tebby, who originally
wrote QDOS, told us that the
first Toolkit had been limited to
60 or so new commands by a
desire to keep down the overall
size of the package.

However, “We're going to
include a configuration
program and a linker. This
means we can expand the
Toolkit from below 8K to
around 20K, and people can
just select the commands they
want. We’ve already got most
of the extra material, so
there’ll probably be no price
increase.”

Extra commands might
include more extensive
copying facilities, screen dump
to various printers, mouse
interface software, and
(against Tebby’s better
judgement) a key re-define
function.

Tebby expects the version 2
Toolkit to emerge at the end of
the summer, with — perhaps—
anintermediate version before
then.

Modem Moves
Atleast three companies have
expressed an interest in
rescuing QL modem-maker
OE Ltd from receivership —and
many modem-orderers from a
£150 loss.

At the time of writing, none
have signed a definitive

agreement, and their ardour
hasbeen cooled somewhat by a
series of executive departures
from the Cumbria-based
concern.

So far, OE’s range of
technical skills and comms
products have attracted the
attentions of Norbain, modem
makers Tandata and — most
remarkably — Computrade, the
Israeli distributors for Sinclair
products.

However, at least one of
these suitor companies has
said that the loss of OE
executives like MD Martin
Ansell, Sales Manager Bob
Johnson and London Sales

Director Rob Li has
seriously re: bhe
attractivene 16 troubled
comms manu

Meanwhile er QL
modem has been developed by
Swansea-based Commpak

Data. The device, to be

known as*The Bright Star”, is
a hard-wired modem built
around the classy 7 hip.
will be available from Moder:
House.

Keith Webb, its designer,
reckons the device to be
superior to the Sinclair-
commissioned OE package in
several respects —itincludes
the provision of 300/300 and
75/1200 baud rates as
standard, and an integra!l
Centronics printer interface
whose 2K buffer allows r
time print-outs of incoming
data.

“We planned to charge £16¢
for it so that we’d undercut
QCOM aswell as outperform
it,” he says. “But the price
depends on distributors taking
asmaller cut than they’re used
to, soit might have to goup.”

Keithis aware of the strong
feeling at Sinclair that QCOM
must be saved, but expects to
benefit from widespread
resentment felt against OE.

Stop Press
Modem manufacturers
Tandata have bought all rights
and stock for OE’s QCOM. The
sum involved is rumoured to be
in six figures. OE’s debts would
not appear to have been
assumed, however, Tandata
are understood to be offering
discounts for those re-ordering
QCOM through them. Finally,
itis understood that the cost of
the control unit will be
increasing by some £15-£20.
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Our new QL disk interface is a breakthrough in modern
technological design. It is the first in a range of INSIDER
BOARDS manufactured by Silicon Express, utilising the
tremendous expansion potential of Sinclair's
professional, personal computer. The software has been
designed for us by the authar of QDOS to ensure total
compatibility with all existing QL file commands,
machines and Psion software revision packages.

Unlike other disk interfaces already on the market, our
INSIDER BOARD fits snugly into the case of the QL,
connecting to the main expansion port, so there's no
problem with protruding PCB’s which, if knocked, could
lose you irreplaceable data and which can add over 2"
to the length of your microcomputer.

This double density system is compatible with all 3",
3% and 5%" independently-powered disk drives
(although we recommend our own for added data
security). It can support two drives in any combination
of 40 or 80 track, single or double-sided, thereby
offering you a storage capacity of 1.4 megabytes
(formatted). Typically, it allows you to boot ‘Quill’ in
under 10 seconds. The system is expandable to allow
you to further upgrade your QL at a later date.

You can purchase the INSIDER BOARD on its own for
£99 + VAT or as part of a disk package with prices
starting from £217 + VAT. In addition, we are offering
double-sided double density 96TPI coloured diskettes -
the ideal storage media for your valuable data.

For immediate despatch of goods you can order now
by phoning us on Leicester {0533) 374917 quoting
your Access card number.

Or fill in and post the coupon — no stamp required
— and we will despatch your goods within 14 days.

The interface carries a full two year warranty and is
supplied complete with a comprehensive user manual.

Sinclair, QL and QDOS are registered trade marks of Sinclair Research Ltd.










espite the passing of a full

and fun-packed year, the QL
has still to realise its true
potential within an as-yet
undefined market. One
obvious hindrance to this
realisation has been the slow
development of QL-dedicated
hardware and the even slower
appearance of companies
prepared to stake their claim in
the QL market.

All that now looks to be
changing, however, with the
release of several, different,
professionaly-produced disk
systems and at least one of the
long-awaited and much hailed
expansion boxes, allowing the
use of more than one
peripheral at a time. What'’s
more, Sinclair have finally
climbed down from their

pedestal to fix some disk

format standards, which
others defy at their peril . ..

Arriving on the scene first
were Computamate, with the
Q-Discinterface manufactured
by CST. Thisis available with
optional Teacdrives (double or
single sided), but will also
function with any Shugart
compatible units as should any
of the other systems. The
interface comes as a small PCB
(105 X 145mm) with an edge
connector at one end and a
matt black housing at the
other. This slots into the end
portonthe QL.

Anintegral part of the Q-
Disc system is the host of extra
commands, which bear a
striking resemblance to those
found in the QL Toolkit. This
has alot to do with the fact that
Toolkit’s author (Tony Tebby)
alsohad ahandinthe

development of CST’s system.
The additional commands
provide group file operations,
paged directories, file
specification, number base
conversion-and default drive
settings amongst other things.
Close on the heels of
Computamate were
MicroPeripherals, with an
interface of similar appearance
and dimensions. Where MP’s
differsis in their choice of 374"
drives, making the complete
system exceedingly compact.
MicroPeripherals have also
opted for a set of Toolkit-like’
commands —the result of
collaboration with Sinclair
rather than any contact with
Mr Tebby. These special
utilities include a microdrive
emulator which allows any
software that normally runs on

microdrive to run on disk.
Other enhancements include
extra error messages and later
ROMs willinclude lots more.

Next up were Quest, who
seem to have taken a leaf out of
the ‘Sinclair Book of
Marketing Strategy’, by
preceding their launch with
publicity about six months
before the drives arrived. Now
they’re here, however, some
critics are asking what took so
long —both the interface and
drives are around a third as big
again as nearestrival units
Compumate; though the drive
housing does include a cooling
fan.

Anotherreason for all this
extrabulk is due to Quest’s
decision to make all their
equipment compatible with
CP/M 68K — a bold move and
one which could prove their

downfallifthe promised
proliferation of 68K software is
not forthcoming.

The Quest anathemas don’t
stop there, however, as their
system currently requires
booting up from microdrive
rather than EPROM and
though it only takes 20 seconds
or soit’s still annoying.

Finally, we have Silicon
Express, newcomers to the QL
market and better known as
custom chip designers, they
produce the Insider interface
board and sell it along with
their own drives.

Silicon Express’s disk
interface is the smallest of
those we have reviewed. It
consists of abare PCB
measuring 100 x 100 that
plugsinto the QL’s main /O
port on the left hand side of the

computer. When inserted,
though exposed to the
elements, the PCB lies out of
sight beneath the QL’s leading
edge.

The drives available with the
Insider board measure 155 X
95 X 300mm and rate amongst
the most compact and stylish
around. The actual
mechanisms are made by
Toshiba, but the rest of the
electronics are pure Silicon
Express.

In operation both interface
and drives function smoothly.
Disks formatted on other
drives can be written to and
read from with no difficulties,
indicating that users should
have no problem in using
commercial disk-based
software if and when it arrives.

On the software side Silicon
Express provide only one
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additional command to
SuperBasic: FLP_USE
enables the user to assign any
device name as the disk driver.
Swopping the names mdv1_
and mdv2_forflpl_and flp2_
respectively enables software
written exclusively for
microdrive to run on disk. The

Insideris also supplied with a
comprehensive manual that
explains all aspects of disk
operation and culminates with
an addendum on the
ubiquitous Toolkit.

Returning to CST, they're
fast earning themselves a
reputation as the front runners

inthe QL peripheral field. First
out with the disk interface,
they have now produced the
firstindependently-powered
expansion board for the QL.
Aptly named the Plus 4 their
device incorporates four 64-
way I/O portsidentical to the
single port on the QL. Also

udv emul? =

File cmds =

Extras =

Software =

BENCHMARK udv
CREATE 37.00
APFPEND 14.186

DISPLAY 4.249
ORDER 1.29
LOCATE 0.22

FIMD 0,88
SEARCH 0.35

C'mate MP
5.00 146.00
11.92 11.84
4,328 4.20
0. 20 0.40
0.10 0.08
0.28 0. .50
0.12 Q.29
NC YES
38 7
MOME NONE
ROM RCOM+Disk

Guest Si Exp
14.00 &.00
12,1 11,78
4.3 4.18&
0.29 0.249
0.149 0.10
Q.42 Q.27
0.19 0.158
MO YES
0 0
CP/M 48K MOME
Disk ROM

The table above shows timings in seconds per single Archive operation. A proportion of each operation must be attributed to
software run time. Finally, note that the routine ‘append’ was used to generate a record and its contents, as well as to write it

out to disk or microdrive.

throwninisa 16 bit
uncommitted parrallel I/O
port. These are housed in a
sturdy black metal casing
measuring 480 X 200 X 35mm
(length x width X height) on
top of which the QL is destined
to sit. To stop it from sliding off
there are indentations in the
metal for its rubber feet. Also
the area upon which it rests is
angled for easy access to the
QL’s keyboard.

A small ribbed black plastic
interface connects the QL up to
the expansion board. It
consists of a PCB with an
on-board ROM. Atitsendis a
shortlength of 32 way ribbon
cable which plugs into a socket
in the expansion unit directly
below. Interestingly the Plus
4’s external power supply plugs
into this interface and not the
expansion unit itself.

The four main I/O ports on
the Plus 4 are located at its
rear. Ideally each of these will
support any device that onits
own links up to the QL. This
was found to be true for
equipment from Simplex,
Quest and GST. However, it
must be stressed that in each
case the latest version of the
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relevant hardware was used.

To ensure that the expansion
board will work with early QL’s
aroutinein the Plus 4’s ROM
checksthe QDOS version
number. If thisis found to be
JM or earlier it goes on to
correct the infamous bug that
prevented the operating
system from recognising more
than one additional device.

Located on the right hand
side of the unitis a 16 bit
uncommitted parallel I/O port.
This will ultimately provide a
link to such exotic devices as
analogue to digital convertors
or tape streamers as well as
open up an avenue for high
speed communication with
other computers. As such
developments may be a long
time coming, added circuitry
permits the port to double up
for more conventional use.
Namely, as an 8 hit parallel
printer port.

The power supply for the
Plus 4 is optional /Two of the
units four I/O slots may be used
running off the QL. However,
as thiswould bring
consumption perilously close to
the QL’s 3400 milliwatt ceiling
it would seem inadvisable.

When connected the external
supply is capable of powering
not only the board but also the
QL and any disk drives
connected.

Overall then CST’s Plus 4
comes as something of a
breakthrough. Where
previously the QL could
support no more than one

device, the field is now open.
This transforms the QL from
simply an entry level small
business machine to a system
capable of expanding alongside
the needs of the business.
Users will be able to mix and
match products as they go and
will not be tied down to a single
manufacturer.

Addendum

Shortly after preparing this
article, we were visited by
Medic Datasystems who now
have a fully fledged system in
production (as evidenced by
the photograph below), which
we will be reviewing in full
next month.
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AT LAST!
‘ THEQL
COMMUNICATES

ANNOUNCING THE
QL BRIGHAT STAR

The multi-standard Intelligent modem, a totally new
conceptin modem design.

MANUFACTURED BY MODEM HOUSE — WHO ELSE!

1985 is The Year Of Communications, so. .. link your QL to Prestel,
Cityservice, Homelink, Farmlink, BT Gold, Knowledge Index, Easylink,
One to One etc.

The QL Bright Star multi-standard modem is a completely new conceptin
modem design, and is supplied with communications software and built in
centronics printer interface.

The Bright Star is truly a Quantum leap for the QL.

The microprocessor controlled modem allows you to spool incoming data to
microdrive or printer, save data to microdrive or printer, or link your QL to
~ astandard centronics printer.

Data Encryption facilities and fully comprehensive help menu
provided as standard.

Auto-Answer, Auto-dial version coming soon!
Main specifications: CCITTV21/N/23, BELL 103/113
Speeds: 300/300, 1200/7575/1200, 1200/1200
The QL Bright Star is truly the last word in communications.
Special note: This productis not, and has notbeen connected in any way,
with the Q-COMor O.E. Ltd, and is British designed and manufactured.

At an amazing special price of £179.95 complete
(RRSP £199.95)

MODEM HOUSELTD

lolanthe Drive, Exeter, Devon EX4 9EA
Telephone: (0392) 69295
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NEW SYSTEMS PACKAGES FOR OL
NOW WITH
QDOS COMPATIBLE INTERFACE & DISK DRIVE

FRUSTRATED?' DON'T BE. OUR SYSTEMS DO WORK

FACTORY. WE WE GIVE FULL TECHNICAL ADVICE
PRINTERS
\[e] JUST TESTED ~ ALL SET UP EVEN FIT & AFTER SALES SUPPORT.
i IR IRl BN ERLUIA N CAN YOU GET THIS KIND OF SERVICE
- 0 ) LCNE N WS ME IV THE HIGH STREET?
CUSTOM ‘TAILOR-MADE’
SOFTWARE — FOR YOUR BUSINESS

SERVICE AT AFFORDABLE PRICES

PRINTER & MONITOR PACKAGE DEALS + QL OPTION

PRINTER MICROVITEC PHILIPS

CHOICE WITH COLOUR OR GREEN/AMBER

(Standard) MONITOR MONITOR

Brother HRS + Mains Adaptor £425 £265 Printers are all supplied
Brother M1009 £459 £295 with RS232C interface.
Epson RX80F/T+ £565 £420 Monitors display full
Epson FX80 £725 £590 85 columns of text.
Epson FX100 £869 £735

Canon PW1080A NLQ £649 £495 WE MAKE IT ALL
Daisystep 2000 £599 f445 COMPATIBLE
Brother HR15 £715 £569

Epson DX100 £745 £590 "Help Sheet’ supplied
Epson JX80 COLOUR £895 . FREE with all printers.

(Superb with QL)
SINCLAIR QL SUPPLIED WITH ANY SYSTEM — £389

NOW ADD DISK DRIVES! eyt

85 column display

Drive System including

PSU & Computamate Capacity COLOUR

‘Q’ Disk Interface Single/Dual (Formatted) Price Microvitec 1451DQ3 £275
Teac 5.25" or 3.5" Single 180K PLEASE

Teac 5.25" or 3.5" 40/80 Single 360K RING MONOCHROME

Teac 5.25" or 3.5” 40/80 Single 720K FOR Philips

Teac 5.25" Dual 2 X 180K PACKAGE BM7502 Green £92
Teac 5.25" 40/80 Dual 2 x 360K DEAL BM7522 Amber £95
Teac 5.25" 40/80 Dual 2 x 720K PRICING

‘Q’ Disk Interface alone £149 ACCESSORIES

Box 10 5.25” BASF SS/DD disks £21 Epson RS232C I/F £30
Printer cables for QL (Serial) Epson RS232C 2K £65
Epson, Brother, Canon, Shinwa etc. ‘ £9.20 Miracle Systems I/F £29.95

ALL PRICES INCLUDE VAT

FOR EXPRESS DELIVERY ADD £10 (SYSTEMS/MONITORS/DRIVES)
ACCESSORIES: P&P £2

ZEAL MARKETING LIMITED

VANGUARD TRADING ESTATE, STORFORTH LANE,
CHESTERFIELD, S40 2TZ

Telephone: 0246 208555 Telex: 547697




Dirth Of Drives

In October last year we
decided, as a small business, to
purchase a QL for running a
number of programs mainly
involving the Abacus
Spreadsheet. We have
successfully prepared overlays
which give us component
costing, product cost control
and part of our accounting
requirements.

Iam sure we all appreciate
the value of having back-up
copies of these data files.
However, it has not been
possible for us to produce back-
up copies since we have not
been unable to provide
microdrive cartridges to carry
out this task. Not only have we
not been able to provide
insurance for our filesin the
form of back-up copies, but we
have now reached the limit of
the storage capacity in the
existing microdrives (we have
sixteen of these).

For the past six or seven
weeks we have been trying to
obtain QL microdrivesin a
thirty mile area without
success. W H Smith, Swindon,
which is a Central Distribution
Depot, must be absolutely fed
up with our complaints about
thelack of supply and goodness
knows how many more people
are complaining about this
inadequacy.

G M Foster (Director)
HoMach Systems Ltd

Quill Editor

MD Newport wrote a screen
editor in Super Basic because
of the “absence of a full screen
editor”. What is wrong with
Quill?

First, install one of the
‘OTHER’ printer drivers with
the End of Line code set to
<LF>.Thenload Quill, and
using the design option, set the
page size to zero. To edit an
existing SuperBasic program,
select IMPORT from the

If you have any comments or anecdotes about QL User or the Sinclair QL,

send them to: ‘Open Channel’, QL User, Priory Court, 30-32 Farringdon Lane,

London EC1R 3AU.

FILES command. The
SuperBasic filename must
have an extension, otherwise
IMPORT appends its default.
The full Quill controls can now
be used to edit the file.

When the file has been
edited, a SuperBasic file must
be re-written. This can be done
by using the ‘PRINT, current,
whole, to file-name command’.
Then abandon the document,
restart SuperBasic and load
the file.

Finally, I have discovered
yet another of the QL’s many
bugs. The DLINE instruction
inline 100 isn’t having the
desired effect. Try running the
program below twice. The
second run shouldn’t do a DIR
of MDV1_-butitdoes! Can
DLINESs be trusted?

10 MODE 4
20 WINDOW#0,512,42, 0,
214
30 WINDOW#1, 309,198,
203,0
40 WINDOW#2, 203,212, 0,
0
50 BORDER#0, 1, 2:
BORDER#1,1,4:
BORDER#2, 1,4
60 SCALE 100,0,0
70 PAPER#0,0: PAPER#1,
0: PAPER#2,0
80 INK#0,4: INK#1, 4:
INK#2,4
90 DIRMDV1_
100.DLINE 90 TO 100
The program isn’t significant
but it does create a nice screen
which leaves room for a clock to
be EXECed on the screen as
well.
Paul Cooper
Stansted

No-Hoper

Let me start by giving a bit of
background: Iam employed as
an assistant programmer by
one of the large British banks
soIhave a fair amount of
programming experience and
ability but I have one major
fault, namely I have a poor
imagination. As a result [ often
find myself at a loose end
sitting in front of my QL, when
Iwould dearly love to do some
programming but am
completely devoid of ideas.

My theoryisthatittakesa
very logical mind to write
programs and a very creative
mind to dream up ideas, and
very few people are blessed
with both. I would therefore be

very grateful of suggestions
from some creatively minded
people for quick and easy
programs to write at home
which will stop me getting
bored and, with any luck, be of
some use or entertainment
when they are finished.

M Begg

Sheffield

The overwhelming and
varied response that we
havereceived for our
PROGS section leads us to
question the theory that few
people are blessed with
both alogical and, at the
same time, creative mind.
Nevertheless, we hate to see
one of ourreaders at a loss.
So would those whose
heads are brimming over
with wild and imaginative
schemes oblige someone
upon whom the QL has
failed to work its magic!

Sight and Software
Having used my QL on a black
and white TV with
unsatisfactory results, [ am
looking for an alternative
capable of high resolution
graphics and 85 column
displays. Also which is better,
the Sinclair Vision QL or the
Microvitec Cub 1451/DQ3? On
adifferent tack, I would like to
know which assembler and
what version of FORTH is best
suited to the beginner?

Colin Mansfield

Waterford

Ifyou can live without
colour then a monochrome
monitor would seem the
obvious choice. Resolutions
are usually higher and
prices considerably lower
than hybrid TV/monitors.
However, ifyou need colour
but cannotjustify the cost of
adevice which can only be
used alongside your
computeryou could take a
look at the Ferguson MC-01
TV/monitor.

As for the Vision QL and
the Microvitec, the former is
more compact with a
smaller screen (12" as
opposed to 14"). This
reduces the size of text and
increases the brilliance of
the display. The latter, on
the other hand, now comes
with an attractive, hi-tech
swivel stand. Beyond this,

with identical resolutions,
there is little to distinguish
the two.

Moving onto the software
query, Computer One’s
FORTH packageis the only
one currently available so
look no further. With
assemblers, however, you
have a far wider choice. For
speed and ease of use we
would recommend
Computer One’s program,
though for power and
sophistication Metacomco’s
product comes up trumps.
Finally, ifyou are a
beginner you will find a
monitor-disassembler
indispensable.

JS Chip Chat

With regard to my item on the
new QL ‘JS’ ROM, reference
wasmade to a new trace
facility. Shortly after Imade
this guess as to what the new
‘TRA’ command does, I
discovered the truth.

The ‘TRA’ command
actually allows the re-
vectoring of error messages
and prompts (as hinted in the
rest of the article) and also the
changing of the characters
printed upon receipt of
character codes and is short for
‘TRANSLATE’. Tam afraid I
have to tell you that no trace
command is provided in the
new JS ROM! |

Thope this clears the matter
up for the readers of ‘QL User’
and for the benefit of Ms Sara
Johns, Customer Relations
Manager at Sinclair Research,
who contacted me about the
matter recently but insisted:
“The features are either for
foreign built QL’s or are
prototype features that are in
the process of being developed
by our engineers. They are not
complete and may change in
future versions of the QL”.

QL owners still stuck with
the version ‘AH’ ROM will no
doubt be eager to find out just
how many more releases of the
QL Sinclair Research intend to
issue!

Alan Turnbull, BSc

Sinclair Cynicism

It seems that Sinclair have
decided to alter the QL ROM
yet again without offering this
latest version to those who
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have supported this machine
through its first year. A good
proportion of these people have
already supported previous
Sinclair computers and paid
£35tojoin the QLUB for the
privilege of getting the latest
version of software that is now
free with the new machines,
together with QLUB
membership.

Ifeel that companies like
Sinclair forget that without the
support of Joe Public, who buy
these first few thousand
machines and put up with all
| the problems associated with a
new product they would not be
in a position to re-launch with
new software, bugs coerrected
and a super SuperBasic. The
company should show concern
forits user base and offer
up-grades for machines as they
become available. After all if
Acorn can doit, so can Sinclair.
Anyway here’s hoping.

PR Hollands
Romford

Keyboard Cache

It amazes me that simple
thingslike keying [CTRL] +
[F5]to freeze the screen or
cursor key editing should be
discovered by accident and not
documented in the manual.
What other unknown delights
lurk behind the keyboard?
Ian McRobert

Peterborough

Try pressing [CTRL] +
[ALT] + [7] all at the same
time. But before you do so
make sure thatyou have
saved everything you are
working on.

Cushy Code

You should emphasise to
readers that you can write
assembler in a very inefficient
wasteful style and still get
lightening fast routines.

Unlike high level languages
assembler can be writtenin a
crude form and still achieve
astounding results. The
techniqueistolearn the
commands which you will
usually need and leave out the
fancy stuff. Twice the lines of
code and twice the space still
resultsin tremendous
improvements over any high
level language. Unlike other
assemblers the MC68000is not
amind wrecker and about as
easy to write as most high level
languages.

The technique is to program
in SuperBasic. Then hack

away at procedures as
assembler routines. Finally, if
you're lucky you will end up
with one routine in assembler
language.

Anything connected with I/0
isbetter dealt with in
SuperBasic as a general rule, if
only because you are
functioning at operator speed.
J D Thomson
Penarth

Off Limits

After putting in your programs
on Sprites,  found that Lunar
Lander had one bug that
could not get rid of (probably
my programming). This
occurred at line 350 giving the
message “end of file”. This
aside, may I say how brilliant
the Sprite Designer was. Ifind
itindispensable for making
characters for my games.
Andrew Keen

Studley

Having received QL User from
the first issue, I decided I would
put a program in. I opted for
Instant Sprites— Lunar
Lander. Having patiently
typed in the machine code
loader I found it bombed out at
line 140.

S Bell

Balderstone

Many readers have rung in
about this ‘End offile’
message. Thisisnota bug. It
occurs in one of two
situations.

Firstly, it crops up when
the QL attemptsto READ a
DATA statement which
does not exist. The solution
hereis to carefully countup
all the elements separated
by commas in the data
statements and compare the
total with that for the listing
published. Somewhere
along the line you will
discover thatyou have left
one element out.

Secondly, the error
occursifyou have run the
program more than once
and the DATA pointer has
failed to be RESTOREd or
the DATA area has not been
CLEARed. Here the QL
assumes thatonce DATA
has been READ in it will not
have toread in again, and so
goes offlooking for further
(non-existent) statements.
The solution is quite simply
totypein RESTORE or
CLEAR as either command
will reset the data pointer to
the start of the program.

~ NEXT
MONTH

SOFTWARE
SUPERLATIVES

The Dynamic Duo

We searched the length and breadth of the
country to find the ultimates in business and

games software. The result is anin-depth
review of Sagesoft’s latest business package

and a special preview of Sagesoft’s latest

business package and a special preview of a
superb game soon to be released by Sinclair.

R |
Satellite Stations i

Way back in Februry we gave you a taste of
the QL’s potential for communications. Next
month, in the follow-up to that feature, we
present practical details for interfacing the
QL to Psion’s Organiser and the Brother
range of electronic typewriters as well as
reviewing the Brother TC600, complete with
portable disk drive.

Modem Metamorphism

Update on the QL. modem stakes, plus a
review of the first device onto the market from
Modem House.

Readers’ Survey & Prize Draw

Your chance to influence QL User and the QL
scene and perhaps win a prize into the
bargain!

JULY 85 EDITION
ON SALE 21st JUNE
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GAMES

PROGRAMMING

lan Williams and Steven Hollywood add the finishing touches to

the first arcade action game for the QL.

If you've been faithfully entering the
program as printed in the last two
parts you should by now have a
screen full of space invader creatures
slithering from side to side and a gun
at the bottom of the screen, controlled
by the cursor keys (or joystick), with
which you can destroy them. This
month we’ll be adding three large
barriers behind which you can skulk,
creeping out to hurl bolts of death and
destruction, and an explosion routine
which utilises a sequential sprite set.

The barriers, three house-shaped
objects, are made from a number of
sprites, the definitions for which are
given at the end of this month’s
listing. Fig 1 shows how each barrier
is made up from the different sprites.

Figl

EIEIEIE

e
28 | |as
@mw%/////;

It can be seen that several of the
sprites are one single colour, acting
as a kind of ‘ill’ in the shape. It
therefore makes sense to use the
same sprite definitions for all those
sections and consequently ‘bar_tab’,
atable giving the order of appearance
of the different sprites, is used. The
sprites are plotted onto the screen
row by row, with ‘rowloop’ (in
‘Barriers’) taking care of the rows
and ‘colloop’ the columns. Each
barrier is plotted separately in red so
that the bullet knows it is a barrier it
has encountered and not a descend-
ing bomb.

The routine ‘Bulmov’ appeared in
the last issue and it’s this that detects
when a bullet has hit a barrier (to
avoid confusion ‘bullets’ go up, mis-
siles and ‘bombs’ come down). The
lines responsible for detection appear
on rems (;) and should be removed by
‘entering the program’ instructions
at the end of this article. The first of
these lines checks to see if the colli-
sion has occurred below a certain
height (199 on the pixel co-ordinate
system). If it has, then it ensures that
the pixel concerned is red. That being
the case, it means the barrier has

been hit and the program branches to
‘bul_hit_bar’. If the pixel colour is
other than red, it means that a bomb
has been hit and the branch is to
‘endbomb’ which will be fully ex-
plained in next month’s issue.

One problem encountered was how

to make the barriers break up in the’

manner familiar to all arcade fans. A
gradual, apparently random type of
destruction was needed and two solu-
tions presented themselves. One was
for a pseudo_random number gener-
ator using appropriate algorithms.
The other was the coward’s way out
using a sequential counter to read
each word in the OS ROM, which
proved satisfactory in this instance.
‘Rndpos’, in the first part, is the
name of the variable used to store the
pointer and is not initialised. The way
it works is quite simple: (a2) holds the
position of the variable whose value
points to the location in ROM. This
value is transferred to al which is
then used to point to a location from
which d5 is loaded. Seven is moved
into d1, as 8 lines of dots will be
removed (d1 is the counter in the
loop). Two is added to (a2) to increase
its value and keep it on a word
boundary. Line 98 then and’s d5
with 7 so that d5 becomes a value
between 0 and 7. d5 is then sub-
tracted from d7 (which is the y
co-ordinate of the impact) so that,
after subtraction, d7 contains the top
pixel co-ordinate of the line of dots
that require eliminating.

Fig2

Y-coord Y-coord

214 214
New value

217 % %of )
218 218

220 220

Collision
223 % detected here 223
224

(a) Detect point
of collision

(b) Calculate size
of chunk to delete

Fig 2 shows a single column of
pixels from one of the barriers. The
numbers refer to their pixel y co-
ordinates from the top of the screen.
If a collision is detected at 223 (said
position being stored in d7) and the
random number in d5 is, say, six,
then d7 will be set to 223—6=217. At
that point db is loaded with 224 (the
lowest possible point on a barrier)
and d7 (now 217) is subtracted from
d5 (224) leaving seven in d5. The
program then branches to the sub-

‘routine ‘Vline’ which draws a line of

black pixels vertically downwards
starting at pixel location d6,d7. The
line will be d5 black pixels long.
‘Vline’ utilises a masking techni-
que similar to that used in ‘id_col’
described in the last part (May). The
major difference is that an inversion
of the mask is performed using the
‘not’ command. This is a device to
unplot a dot on the screen and,
although it may seem complicated at
first sight it soon becomes clear.

Fig3 /\lr:?\ut’\Output
Input Output 0/0|0
0|1 oj1]|0
10 1100

1111
NOT AND

Fig 3 shows the truth table for
the ‘not’ and ‘and’ commands. In fig
Fig4

Mask bits

Mask bits

now inverted
Result
Screen bits

‘NOT” Gate ‘AND’ Gate

(a) Logic circuit

Mask Screen
bit bits Inversion  Result

o o 1 o
0 1 1 1
1 o o 0
1 1 o 0

(b) Table of combined commands

4 a logic circuit and table combining
the two commands is given. Fig 5
Figh

Mask (16 bits shown as 8

for simplicity) [0}
RS0 ] é/

eeeee

Swom|011l0|1|111l1£>]/?

$

RESULT

(oJofo]1]1]1]1]o]

shows a mask byte (derived from the
id_col data) being ‘not’ed with the
result that the setting of bits is
reversed. If this inverted byte is then
‘and’ed with a screen byte you will
see a reset (or zero) bit in the mask
byte will clear the corresponding bit
in the screen byte. On the other hand
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a set bit (or one) will have no effect on
the screen data. Consequently, if a
dot exists on the screen at that point
it will be effectively unplotted.

The routines ‘loadbarrier’ and
‘savebarrier’ are used to copy the
barriers to and from the screen. This
means if a player clears a complete
screen of invaders, the whole screen
will be re-drawn. It will also be
necessary to redraw the barriers in
their current state, partly de-

same way as ‘bar_tab’, that is, it
gives the order in which sprites are
read from the data to the screen. The
explosion is, in fact, a series of sprite
frames displayed in rapid succession.
Fifteen sprites are used, the first
three frames with one sprite and the
final three with four sprites. The
sprites were created in exactly the
same way as the invaders in the first
part (April).

This month’s program should be

(April) -

line instruction
12 bsr

clear
20 bsr setbarriers
21 bsr savebarriers
25 bsr loadbarriers
35 move.b seq_num,d0
36 beq.s no_bang
37 bsr draws_bang

38no_bang ;bsr  drop_bomb(note

molished or otherwise. Each barrier | added to the end of last month’s therembefore
is saved a screen line at a time, with | following the end of the routine thebsr which
lines 74 and 55 skipping the parts of | “id_col’. The sprites must once again muststay)
the screen line without barrier parts. | be entered exactly as described in the
‘Explode’ and ‘Draws_bang’ are | listing. The remainder of the sprites : _ (May) :
the last parts of the new routines and, | are given this month, including those | line instruction
in fact, work pretty hard throughout | not required at present. As usual, | 101 cmp.b #199,d7
the whole program. ‘Explode’ sets | certain lines from Part 1 (April) and | 102 bls.s  notbhb
up the data from which ‘draws_ | some from Part 2 (May) require their | 103 and.w #$£f00,d2
bang’ creates the explosion. The | rems (;) removing. These are as | 104 beq bul_hit_bar
table ‘order’ is used in much the | follows: . 126 - bsr explode
2 H EREREEER RN ER R R R R R RN R R R RRRRRRRR R RN
3 * 76 add.w #$2c,al3 H
4 * (< PALADIN >3 * 77 dbt d7,load! H
S * * 78 s rts H
63 * by * 79
73 * * 80 ;
8 3 * STEVEN HOLLYWOOD % TIAN 6 WILLIARMS 81 ; This routine deals with the collision between a bullet and a barrier
93 * 82 3 It requires the x and y positions of the collision in dé and d7
10 H EEEREEERER R RE R R AR RR R RN RRRFEERRRRRRRRRRER R 83 5
11 3 84 ;
12 3 85 bul _hit_bar ]
13 ; This routine forms the loop which establishes three barriers on the 86 move.b d7,d3 ; Saves y pos. of collision in d3
14 3 screen beneath which you hide from enemy attacks’ 87 lea rndpos,a2 ; See text for random number system
15 3 g8 moveq #7,d1 3 This section deals with
16 3 89 scruby move.w (a2),at 1 the gradual destruction
17 setbarriers H 30 move.b d3,d7 ; of the barriers and is
18 moveq  #64,dé ; These lines set up the x and y 91 move.w (al),d5 ; explained fully in the text
19 move.bh #200,d7 3 co-ordinates of the first block 92 addq.w  #2,(a2) H
20 moveq $#2,d3 ; Loop for the number of barriers 93 and.w #7,d5 H
21 barloop bsr.s  barrier i See below 94 sub.b d5,d7 1
22 add.w #176,d6 3 Increases x position by 176 95 move.b #224,d3 H
23 dbf d3,barloop H 96 sub.b d7,dS H
24 rts H 97 bsr viine H
25 3 98 addg.w #1,d6 ;
26 3 99 dbf d1,scruby '
27 100 lea crunch,al ; This refers to the explosion sound
28 barrier H 104 moveq  ¥17,d0 ; for the barrier defined by 'crunch’
29 lea bar_tab,a0 ; bar_tab = sprite order (see text) 102 trap #1 s+ (see last month's issue
30 move.w d6,d2 3 Saves x position in d2 103 rts H
31 moveq #2,d0 ; Sets up ‘rowloop’ counter 104
32 rowloop moveg #3,d1 3 Sets up ‘colloop’ (see text) 105
33 colloop move.b (a0)+,dS ; Reads in first sprite to 106 3 This routine draws a line vertically down of length (d3)
34 bsr plot i be plotted 107 3 starting at (dé,d7)
35 add.w  #8,dé ; Shifts pointer to next x position 108 3
36 dbf di,colloop H 109 3
37 move.w d2,dé i Restore x position from d2 110 vline H
38 add.b #8,d7 3 Increase y position 1y movem.l dé-d7,-(a7)
39 X dbt d0,rowloop 3 112 bsr calc_addr 3 Calculates screen address
40 sub.b #24,d7 ; Reset y position 113 lea mask_tab,a0 H
44 rts H 114 lsl.b  #1,d2 s multiplies bit number by 2
42 3 115 add.l  d2,a0 ; Select mask
43 116 move.w (a0),d2 i Load mask (see text)
44 ; This places the barrier condition in the buffers (see text) 117 not.w d2 5 Inverts mask
45 3 118 and.w  #255,d5 + Eradicates undefined byte in dS word
46 4 119 zag and.w  d2,{al) ;
47 savebarriers } 120 add.w  #128,a!l s Move screen pointer down one scr line
48 lea base_buf, a0 s base_buf = position of base buffer 124 dbt d5,zag H
49 move.l #$26410,a3 3 Memory pos.of base as displayed 122 movem.l (a7)+,d&-d7 H
123 rts :
50 moveq  #2,d7 ; See text for a full explanation 124
51 savel move.l a3,al ; of the process involved 125
52 moveq  #23,dé 3 in placing the bases into 126 ; This routine initialises the explosion of everything that goes bang!
53 save? move.l (al)+,(a0)+ 3 the buffer 127 ; 1t requires dé and d7 as x and y co-ordinates of the explosion
54 move.l {al),{a0)+ H 128
55 add.w  #$7c,al : 129 5
56 dbf db,save2 3 130 explode H
57 add.w #$2c,a3 H 131 lea order,al ; See text...
58 dbf d7,savel 3 132 lea seq_reg,al ; seq_reg = pointer for order
59 rts f 133 move.l a0,(al) ; Sets up seq_reg
60 3 134 lea wumpx ;a0 i Store the x and y co-ordinates
b1 3 133 move.w db,(al) ; of explosion in ‘wumpx’ and
62 ; This routine moves the previously saved barriers from the buffer and 136 lea wumpy,a0 3 wumpy’
&3 ; places them onto the screen in their current condition. 137 move.b d7,(a0) H
64 3 138 lea seq_num,al i seq_num = number of explosion
45 3 139 move.b #7,(a0) 3 frames still to go
46 loadbarriers ; 140 rts H
67 lea base_buf, a0 ; As before 141
68 move.l #$26410,a3 s 132
143 ; Presents the individual frames of the explosion sequence
49 moveg  #2,d7 + This routine exactly mirrors 144 ; These are drawn at cordinates wumpx, wumpy
70 loadl move.l a3,al 3 the routine above with the 145
71 moveq  #23,dé 3 difference that the infermation 146 draws_bang H
72 load2 move.l (a0)+,(al)+ s is moved from the buffer to the 147 lea seqg_reg,ald ; These lines move the order pointer
73 move.l (a0)+,{al) ;  screen 148 move.l {al),a2 3 into a2
74 add.w #%$7c,al 3 149 lea wumpx ,al §
75 dbf dé,l0ad2 i 150 move.w (al),dé 3
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151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196

197
198

199
200

201
202

203
204

205
206

207
208

209
210

ra

213

214

215
216

217
218

[SE]
F3 P2
-

set_4

ex_bang rts

§
i
H
H
H
i

; Bprite & 11

; Sprite # 13

i Sprite # 14

; Sprite # 1S

y Sprite # 17

i Sprite # 20

s Sprite # 21

Sprite # 10

Sprite # 12

Sprite # 16

Sprite # 18

Sprite # 19

Sprite # 22

Sprite

lea wumpy,al H
move.b {al},d7 H
lea seq_num,al H
subg.b  #1,(al) ; Decreases frame count
cmp.b #3,(al) 5 If less than 3 frames left
bis.s set_4 ; then frame consists of 4 sprites
bsr blank_out ; ELSE remove a sprite
move.b (a2)+,d5 ; Read sprite number from order
bsr plot ;s Plaot frame )
move.l a2,(a3) ; Saves new order pointer in seq_reg
rts H
subq.w #4,d6 ; Adjusts x and y positions to
subg.b #4,d7 ; ~account for extra sprites
move.w dé,d0 ; Baves dé and d7 in
move.b d7,dt i d0 and-di
bsr blank_out H
add.w #8,db i These lines remove the
bsr blank_out H
add.b 4#8,d7 ;3 last frame of the explosion
bsr blank_out H
move.w d0,dé § using ‘blank_out’
bsr blank_out H
tst.b fat) 3+ If end of explosion sequence
beg.s ex_bang { THEN branch to ex_bang
move.b di1,d7 ; Restores d7 from di
move.b (a2)+,d5 3 Reads sprite number from order
bsr plot H
move.b (a2)+,d5 H These lines place
add.w- #8,dé H ’
bsr plot H the next frame of the
add.b 4#8,d7 H
move.b (a2)+,d5 H explosion, consisting of
bsr plot H .
move.w d0,dé H 4 sprites on the screen
move.b (a2)+,d5 H '
bsr plot H
move.l . a2,(a3) ]

L

These are sprite definitions and MUST be entered IMMEDIATELY
following the sprite definitions given in the two earlier

issues {(QL USER,March and April)

Explosion frame #!
dc.w $0000,$0000,$0000,$1010,$0808,%$0000,$0000,$0000

Explosion frame #2
dc.w $0000,$0000,$3030,$0404,%$0000,%4c4c,$0000,$0000

Explosion frame #3
dc.w $0000,$2222,$0808,$0808,%$4242,$2424,$2222,$0000

Explosion frame #4a
dc.w $0000,$0000,$0000,$1414,$0000,$0a0a,$0000,$0000

. Explosion frame #4b
de.w $0000,$0000,$0000,$4848,$2020,50000,$1010,$0000

Explosion frame #4d
doc.w $1414,50000,$0101,$1010,$0000,$0000,$0000,%$0000

, Number ‘0°
dc.w 0,15420,26214,28270,30326,26214,15420,0

Number 17
de.w 0,6168,14392,6168,6168,6168,32382,0

Number ‘2°
dc.w 0,15420,26214,3084,6168,12336,32382,0

Number '3°
dc.w 0,32382,3084,6168,3084,26214,15420,0

Number “4° .
dc.w 0,3084,7196,15420,27756,32382,3084,0

Number “5°
do.w 0,32382,24672,31868,1542,26214,15420,0

Number -~ '6°
dc.w 0,13420,24672,31868,26214,26214,15420,0

# 23 Number '7°
dc.w 0,32382,1542,3084,6168,12336,12334,0

Sprite # 24
dc.w

= o

Sprite 25
dc.w

PR
o

227 ; Sprite # 26
228

de.w
229 ; Sprite # 27
230 do.w
231 ; Sprite % 28
272 dC.w
233 ; Sprite # 29
234 ’ de.w
23% ; Sprite # 30
238 de.w
237 ; Sprite # 31
8 dc.w
239 ; Sprite # 32
240 do.w
241 ; Sprite # 33
242 dc.w
243 ; Sprite # 34
244 doow
245 ; Sprite ¥ 35
246 deaw
247 ; Sprite # 36
248 dc.w
249 ; Sprite # 37
250 de.w

251 ; Sprite # 38
252 dc.w

253 ; Sprite ¥ 39
254 dc.w

o
o

Z Sprite # 40
256 dc.w

o
P

2 Sprite # 41
258 dc.w

259 end

SYMBOLS :

ex_bang
set_4
seg_num
wumpx

order

zag
calc_addr
vline

rndpos

load2
loadbarriers
savel
savebarriers
colloop
bar_tab
barloop

Number ‘8°
0,15420,26214,15420,26214,26214,15420,0

Number ‘9°
0,15420,26214,15934,1542,3084,14392,0

Explosion frame #4c
$0808,%$0000,%2020,%$0000,$8688,$0000,%0000,$0000

Explosion frame #3a
$0000,$0000,$2121,$0808,%$0000,$2020,%0000,$0000

Explosion frame #5b
$0000,$0000,%$2020,56404,$0000,$0000,$0404,$0000

Explosion frame #5d
$2020,$0000,$0000,$2020,%$0808,$0202,50000,$0000

Explosion frame #5c
£0000,$0000,50404,$0808,$0000,52020,50000,$0000

Explosion frame #éa
$0000,5$4040,50101,50000,%$0000,%0000,$0000,$0000

Explosion frame #éb
$0000,$0202,$0404,50000,50000,$0000,$0000,%0000

Explosion frame #&d
$0000,$4040,$0000,$0000,$0000,$0000,$4040,$0000

Explosion frame #6c
$0000,$0808,%0000,%0000,%50202,%$4040,$0000,$0000

Nemesis A
$4000.52700.$1400.$5£400. €1400,$3£00,%7£00,$1000

Nemesis B
$0200,$8400,5§800,5§F00,$F800,$£c00,$fe00,$0800

Life flag
$0010,%$0038,%007c,$00fe,$1000,$1000,$1000,$1000

Rarrier LH top
$0001,$0003,%$0007,5000f,5G01¢,$003¢,$007¢,500+¢

Barrier Filler
SOQ*i,iOOff,$OOff,$OOff,SOOff,SOOff,$OQf#,300§{

Barrier RH top
$0080,$00c0,$0020,$00£0,5008,$00fc,$00fe,$00+f

Barrier Hottom middle .
$00FF, 50044, 500FF,500F¢,50000,$0000,%0000,%0000

R00000178 blank_out Uoooooooo
R0O000012C draws_bang RO00G00100
60000000  wumpy Lo0o0o00n0
00000000 seq_reg UG0000000
000000000 explode ROQOQODED
R000000DO mask_tab 00000000
Ugo000000 crunch uooooonoo
RO00000BB scruby ROQ000090
U00000000 ‘bul _hit_bar ROO00D088
RO0000072 1poadl ROQO000LE
R00000062 save? ROQO0004L
RO0000048 base_buf ueoo00000
ROQ00003C plot Uooe00000
RO000001E Fowloop ROO00001C
Uoe000000 barrier RO0CO00Q014
R00000008 setbarriers RQ0000000
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...BLACKJACK...

the great new computer card

dgame

or the QLfrom QUEST 4

ng over, while your
ttempts to call your

le and'possmle

: mcorporated mto this QL version,
- supplied on a single Microdrive

cartridge and featuring attractive,
mgh resolution colour graphics.

To order, send a cheque or
postal order for £19.95 made
out to Quest Automation to:

PO Box 49, Torquay, Devon,

TQ1‘ 4UR.

the game of Blackjack is '

are registered trade marks of Sinclair Research Ltd.

AN IMPORTANT ANNOUNCEMENT TO ALL OL OWNERS

bad orchanged medium

Your data is worth a lot to you. Source programs, text, scientific information, records, all
represent hours of your time and effort. Losing a file could at worst cost you money —and it’s
always infuriating!

No storage medium is 100% reliable. That's why TALENT has developed the CARTRIDGE

® recover files from a bad medium
® recover files which have been accidentally deleted
@® recover files with lost or damaged blocks using the ‘block patch’ utility.

It's very easy to operate and no knowledge of BASIC or machine code is required.
Can YOU afford to be without the CARTRIDGE DOCTOR?

Available only from:
£21.95

PRV = mmb =
+ 50p postage & packing

QL is a registered trademark of Sinclair Research . ‘l “‘"

""""""""" COMPUTER SYS TEMIES
Curran Building,
101 St. James Road, Glasgow G4 ONS
Tel: 041-552 2128 (ACCESS & VISA accepted)
SOFTWARE FROM SCOTLAND
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DOCTOR. It's a sophisticated machine code program which will, in most cases, enable you to:




A new set of business software
packages, assessed by
Paolo Baccanelio.

This software, which comes from
Brentwood based Triptych Pub-
lishing, has a unique flavour all of its
own. The packages are part educa-
tional and part practical. The aim is
to develop new skills in the user and
then provide an outlet for them,
hence the motto “application through
learning”.

Refreshingly original, Decision
Maker provides a simple and ordered
framework for evaluating problems.
Users are required to build up a tree

TRIPTYCH TRIO

Maker comes across as a useful
complement to good old common
sense. It encourages people to be
aware of the risk element in decisions
and to look for any hidden ramifica-
tions.

Of all three packages, Project Plan-
ner is the easiest to use. Here, the
user is encouraged to break down a
task into a number of component
jobs. Each job is given a description,
duration and a cost to complete.
Furthermore, where a job is depen-
dant upon others having been
finished, you are required to specify
them. Then the program comes into
its own.

Applying the theory of Critical
Path Analysis, (explained earlier on),

‘““At a glance the user will be able to determine those areas where a day or

two saved will be most profitable.”

of consequences stemming from one
particular decision. Branching occurs
whenever further decisions have to
be made or when some chance event
oceurs,

In addition to specifying the nature
of each event you are required to
ascribe a monetary value and deter-
mine its probability. Having done
this the program applies Statistical
Decision Analysis techniques to
select the optimum course of action
open to you.

To introduce the concept and ex-
plain various aspects of Decision
Analysis such as Bayes Theorem,
Expected Monetary Value, EVSI and
Maximin, a teaching course is in-
cluded on two separate microdrive
cartridges. This is backed up by an
extensive manual containing a num-
ber of carefully worked examples.

All programs make full use of the
QL’s windowing and graphics capabi-
lities and are relatively simple to use.
This is particularly true of the ap-
plications program. Here a decision
tree with up to 149 nodes and 5
branches to each node may be built
up. A skeleton outline of the whole
tree, with the optimum course of
action highlighted, is displayed in one

window whilst another is used to.

‘zoom in’ on a particular node. A third
window contains a command menu
where options are selected simply by
pressing the appropriate function
key. The whole ensemble gels quite
well, though with complex trees,
‘zooming in’ on every branch is some-
what time consuming.

With the limitations of Decision
Analysis carefully explained in their
manual, Triptych have avoided
creating false expectations as to the
program’s problem solving capabili-
ties. As a consequence, Decision

the program goes on to create a
horizontal bar chart. This shows the
overall duration of the project, high-
lighting those jobs that are critical
and those where a degree of leeway in
their completion is permissable. At a
glance the user will be able to deter-
mine the areas where a day or two
saved will be most profitable.
Simplicity would appear to be the
keynote in this production. Just as
the theory of Critical Path Analysisis
relatively uncluttered, so too are the
programs. Available options are per-
manently displayed at the foot of the
screen and are accessed using the
cursor keys along with [ENTER].
Finally, the program is relatively
undemanding in terms of the in-
formation that needs to be keyed in.
Provided that you can split a task into

on the business’s well being.

The program’s extensive manual
not only documents the software and
introduces various simple accounting
and business analysis techniques,
but also lists the many problems that
surround starting up a business in
the real world.

“Entreprenéur — a guided tour into the world of small business

and limited finance.”

its parts and relate one to another
you should encounter few problems.

Entrepreneur enables you to ex-
amine the feasibility of starting up a
particular business venture. It re-
quires reasonably detailed informa-
tion concerning assets and liabilities,
income and revenue as well as fund-
ing and interest rates to be entered.

After this the program will auto-
matically examine stock levels, iden-
tify the business’s breakeven point,
summarise monthly cash flows and
produce projected balance sheets and
profit and loss accounts. Additionally
it examines (debtor and creditor)
repayment periods and produces a
‘sensitivity’ chart which shows how
+/—10% variations in each item of
income or expenditure affects profits.
This is particularly useful in identify-
ing areas with a disparate influence

The appeal of Entrepreneur is akin
to a guided tour into the world of
small business and limited finance.
Input routines, though slow are care-
fully graded so that the user is
systematically led from one area to
the next and forcibly prevented from
omitting a single figure. However, as
a tool — as opposed to an education —
there’s little in the program that
could not be duplicated using a
spreadsheet such as Abacus.

Overall, distinguished by the fact
they treat users as human beings,
Triptych’s programs make a welcome
addition to the QL’s repertoire.

Decision Maker £39.95
Project Planner £39.95
Entrepreneur £39.95
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"QUEST
-THE ADVENTURE

IS NOW PLAIN SAILING ON
YOUR QL
and atthe cut throat price of

£14-95itwontdigaholein
yourown buried treasure

Enhance the Power of the QL

Time 09-18 Date:May 16 JEDIT FILE - Insert line RS AGENDA The program that does everythiﬂg

Days:Ill. . Year:1985 Delete line Print file

Updated: 1985 April 11 Finish edit Export file yourpocket Ordesk diary will not dO, Agendaisa
EDNE DAY L - calendar-based program to remind you of

MAY
Hour Appointment/Memo - Mo Tu We Th Fr' Sa Su

e = appointments, phone messages, birthdays,
CALL BROKER 06070809 10 1112 holidays, bills and many more.

1314151617 1819

SEND CABLE TO USA 20 2122 23 24 25 26 * Make =) print_ou’[ Of any dlsp|ay

27 2829 30 31 e .
LUNCH » Alarm facility to warn you of an appointment
[PHONE FRANCE el s * Realtime clock

0l 02

EDITOR (AL, MEETNG 0% b 05 e 07108 09 * Facility to export to Quill

10 111 13 14715 1g

SALL HOME NG Ju g *» Zoom into any day facility
18:10 DINNER WITH SHEILA * and more

/ T Phone or post this coupon. | enclose a cheque forEL_w\
-sor I Debitmy Access/VisaAcc.No. Cardexpirydate._ \l
C\| IIIHHHIIIII|
P.O0.Box 90 Name:
sorT Barnet I Address: I
Hertfordshire Postcode: |
I
\\ 4

EN55RN I Tel No.: Signature:
Tel01-4497417

I Fullyinclusive price - deliveredin the U.K. Europe add £1.00. Allow 14 days for delivery.

| Dealerenquiries welcome. >4

—— — —————————
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With 32K of memory devoted to
screen handling, it’s not surprising
that the QL’s video display rates
amongst the top three in the personal
computer field. However, as a domes-
tic TV set cannot support the 512 by
256 pixel display with its unique 85
column text format, ‘a dedicated
monitor is a must.

Not surprisingly, as with TVs,
monitors break down into two
groups, monochrome and colour. The
latter tend to be two to three times
the price of the former. For the
business user, the £150 or so pre-
mium paid for colour hardly justifies
a benefit that in most cases is little
more than cosmetic. This is especially
true when one considers that the low
cost of a QL will have attracted him to
the machine in the first place.

In terms of screen resolution and
image quality monochrome monitors,

in general, compare very favourably .

with the coloured variety. Certainly,
with the two monitors reviewed both
Quill documents and Abacus spread-
sheets were easily legible in 80 col-
umn mode. Additionally, the red and
green of the programs’ command
lines were clearly distinguishable as
different shades of green or amber.
However, in 40 column mode where 8
colours are normally available we
had difficulty making out the varying
hues of colours adjacent in the spec-
trum. As this mode is unlikely to be
used for anything other than games

S

software, the problem is likely to go
unnoticed.

Finally, before looking in detail at
two monitors currently available for
the QL, readers should note that
most monochromes use green or am-
ber phosphors and not white, which
produces a far harsher display. The
choice between these colours depends
on individual tastes rather than any
qualitative difference.

Stylish Partner

At first sight, Ferguson’s MMO02 12"
monitor seems ill matched alongside
the QL. Its chunky appearance and
rounded edges are at odds with the
computer’s lean hi-tech lines. A dis-
parity in style that is aggravated by a
two-tone pastel brown colour scheme.
Looks, however, can be decieving.

On the technical side, the monitor
has little trouble coping with the QL’s
idiosyncratic display. A bandwidth
well above the minimum 18Mhz re-
quired to handle the high resolution
display augurs well. Additionally a
fast flyback time of eight mic-
roseconds ensures that it can cope
with 85 characters per row.

In operation picture quality is good
with screen flicker at a barely notice-
able minimum. Characters are crisp
and shades of grey discernible. An
anti-glare faceplate reduces un-
wanted reflections and operator fati-
gue. Also, brightness and contrast
(front right), dynamic focus and im-
age height controls (rear) allow con-
siderable play in varying luminosity
and picture size.

Two minor niggles, however, mar
an otherwise good performance. On
an 85 column display, characters
tend to lose themselves behind a
curved plastic surround at the edges
of the screen. This can only be
countered by reducing the image

PHILIPS FERGUSON
BM 7502 MM 02

Zeal Marketing £92 ‘ Ferguson £80

height by a third. And neither raised
nor angled, the screen falls below the
level of the QL’s keyboard.

An Odd Couple

Despite an off-white and grey colour
scheme, the sleek modern styling of
the Philip’s BM 7502 12" makes it a
fitting companion to the QL. Great
care has been taken to ensure that
there are no redundant surfaces. The
unit is compact and uncluttered.

Technically there is little to fault.
Bandwidth and line flyback times
both exceed the QL’s minimum re-
quirements. An internally etched
anti-glare screen ensures that char-
acters are easily legible and un-
wanted reflections do not interfere
with the display.

Controls, though unobtrusive are
comprehensive. Contrast, brightness
and sound are hidden away in a small
compartment at the front of the
machine. (Sound, of course, is lost on
the QL as the computer has no
external audio output socket). Addi-
tional controls recessed at the rear
permit one to straighten the image,
vary picture width, height and stabil-
ity and move it to the left or right.

Particularly attractive, the moni-
tor has a movable support which tilts
the display above the level of the QL’s
keyboard, leaving the controls easily
accessible and the screen inclined at
the optimum reading angle.

In use there is little to complain .
about. Characters are clearly legible
at all points on the screen. The green
phosphor display is easy on the eye
even over protracted periods of time.
The image is very stable and screen
flicker virtually imperceptible. Also,
despite little travel on the brightness

-and contrast controls, few problems

are encountered in distinguishing
the different shades of grey.
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— 1 ZX Spectrum and QL

\ _— ® Designed to match QL and Spectrum
' ' @ Holds 20 cartridges and index cards
' @ Fully inferlocking

Spectrum and QL

QL Centronics Interface ................. ... .. ..., £29.95

QL DUSECOVEE vt it v i i £5.00
QLRS232Lead .. ..o £10.00
[ V1T ) (c] (R T R R R g P e £299.00
Spectrum monochrome monitor connector .......... £11.50

Spectrum *+'Dust Cover ..., £4.00
Microdrive Cantridges .. .. ... £1.99
Spectrum R.G.B. Connector ....................... £45.00
SPOCHUM IEPAIIS © . o hvsd o n ain cimiiminn oo £18.95

eWe also supply printers, monitors, labels,
ribbon and listing paper.

Available from selected
W H Smith's and leading
computer shops

Microdrive Storage Box

A TRANSFORM LTD. (Dept.QL) 089283 4783 pmum

~ “Swatlands; Lucks Lane, Paddock Wood, Kent TN12 6QL.
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Another company taking

that quantum leap into the

QL marketplace -

Mary Sargent tracks their

INP

progress.

What have MENSA, international

! tax law and the QL got in common?

Answer: Freddy Vachha — the latest
in a line of young men who have
sought fame and fortune through
setting up their own software houses
in the front room and waiting for the
money to come rolling in. He’s 27,

enthusiastic and convinced that not"

only is the games market not finshed,
but that his company’s programs are
the best available, and will continue
to be so. Thereafter, he breaks the

| mould.

Mr. Vachha is neither flash nor
foolish. Apart from being the reign-
ing MENSA chess champion,
(“MENSA is an essentially trivial
organisation”), he holds first-class
honours degrees in Maths and Phy-
sics, and a Distinction in Account-
ancy and Business Studies from a
London Polytechnic. He lectured for
two years in Physics and Electrical
Engineering and later set up his own
computer software consultancy, deal-
ing with database design and inter-
national tax matters for large cor-
porations. It’s a highly specialised

| field because, as Freddy Vachha

says, not many are masochistic
enough to become proficient in it. He
is formidably knowledgeable about
computers, computer languages and
software applications, and convinced
that the QL is the Rolls Royce of the

““Poor software is feeding
the QL very, very badly - it’s
givingitabad press...”
B o s

micro-market. He is also convinced
that it is at present badly served by
the software packages available, and
that only through the kind of profes-
sionalism he practises will programs
become worthy of the machine.
Vachha’s company is called Digital
Precision, and emphatically not, he
says, “a software house of last resort,
as it has been for many people who
leave school, and start a software
house. We’re not operating with a
small share capital and a huge gear-
ing ratio, that is people can foreclose
on our debts: we’re not borrowing

money at all. 'm sufficiently in credit
for my bank manager to be sycophan-
tic.”

The company was formed nine
months ago, and advertised discreet-
ly for programmers without using the
name Digital Precision, and without
“exciting the unhealthy interest of
software authors and journalists”.
From those who answered the adver-
tisements, Digital Precision compiled
a database of potential authors,
however most that is submitted for
consideration is rejected. “This is not
uncommon, except for the QL. At the
moment, people are accepting any-
thing for the QL on the basis that
anything sells. Firstly, that’s not the
sort of thing we like to do, and
secondly, it doesn’t pay dividends in
the long run, being associated with
bad quality software from the begin-
ning.”

Even programs regarded as excel-
lent are subject to amendments, and
if the author is unwilling to change
small details, then the program is
likely to be dropped, “on the grounds
that we’re not just quibbling. We're
not just packaging software sent in to
us. We can give very real technical
assistance — machine code program-
ming is an art in itself. Sinclair’s very
poor documentation for the QL
makes it difficult, but for an author
who doesn’t have the resources, time
or data, we can and will help, if the
program is being offered to us.” The
reason for all this is simple. “Poor
software is feeding the QL very, very
badly. It’s giving it a bad press, and
the QL is a Rolls Royce of a machine.”

Mindful of the criticism heaped on
companies which hype non-existent
goods in order to create demand,
Freddy launched Digital Precision
with The QL Super Sprite Generator
and QL Super Backgammon, which
he claims are, “three programs of the
very highest quality. We never, nev-
er compromise here. All our prog-
rams will have the same high stan-
dards of documentation, instructions,
packaging and presentation and we
will price them attractively.” Only
Psion’s Chess program comes up to
Digital Precision’s standards: “It’s
professionally done, compact, very

fast and there’s nothing around to
beat it. It’s the only piece of software
which we would place in the same
rank as our own Super Monitor or
Sprite Generator.”

This is not a satisfactory state of
affairs, in Mr. Vachha’s opinion. “We
welcome quality competition, but
don’t see any around at present,
barring Psion.”

Reluctant to disclose details of
packages currently being prepared
he sees the opposition as unscrup-
ulous as well as incompetent!
“We would not want to encourage

‘“Why buy an Amstrad with
Z80, when you can have a

full-blown 68000 in the QL”
B o aeg

unhealthy competition — I'm think-
ing of people producing bodged ver-
sions of some software and just pre-
releasing it, purely to spoil the mar-
ket for someone else. There are
examples of this — it happened in the
Spectrum days with compilers. Once
it was realised that a really profes-
sional compiler was coming out, quite
afew people got together and brought
out versions which basically spoilt
the whole compiler market for a long
time. Hence, we won’t talk about
something unless we have something
physically tangible.”

As the author of some half-dozen
arcade games for the Spectrum, some
of which made the best-seller charts,
Freddy Vachha is qualified to judge
what makes a good game, but why
does he intend to devote about forty
per cent of Digital Precision’s output
to intelligent games for a machine
which has never been regarded as a
games computer? In the first place,
Mr. Vachha argues, Sinclair never
aims a machine for a particular
market, but launches the hardware
and waits on results.

The Spectrum’s image was origi-
nally that of a ‘serious’ computer,
with initial software packages con-
centrating on utilities, such as Vu-
Cale, Vu-3D and Vu-File. In the
event, more first-class games have
been written for the Spectrum than
any other micro, including the Com-
modore 64. Secondly, even if the QL is
to be regarded as a small-business
machine, there are precedents for
writing games for it. “IBM, Olivetti,
Compaq and a whole host of other
machines, they’re definitely business
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machines, but adventure and arcade
games are selling very well for them.
Why? Because even people using it
for business or other ‘serious’ pur-
poses will take advantage of the
availability of good games. Why buy
a small home computer which prob-
ably runs on a Z80 anyway, like the
Amstrad, when you can have a full-
blown 68000? For the speed of the
68000, refer to our Sprite Generator!”

The fact that other software houses
are not producing games for the QL
doesn’t worry him. “It’s not that they
know something that we don’t, it’s
just that writing for the QL is more
demanding than writing for, say, the
Spectrum. To take full advantage of
all the many features of the QL
requires more dedication and disci-
pline from the programmer. Software
houses used to churning out prog-
rams for the Spectrum, Commodore
and Amstrad find it difficult to
realign themselves. They’re just not
geared up.to the QL yet. It demands a
totally separate machine code, and
the definitive programs have not yet
been written for it. But when it
happens the standard will be far
higher than programs for the 8-bit
machines.”

Clearly, the very fact that writing
for the QL is complicated is part of its
attraction for Mr. Vachha. “The QL is
a very respectable machine, in terms
of its specification. The 68000 is the
CPU of the future. Just because it has
been knocking about for four or five
years without getting any exposure
doesn’t mean it’s out of date. It wasn’t
given a fair trial in the beginning,
because it was_shut out by IBM,
whose subsidiary INTEL, manufac-
tures the 8080, which has dominated
business systems for the last five
years. Only now are good 68000
systems appearing, based on compu-
ters like the Sage and the Macintosh.
Andthe Macintosh graphics are real-
ly superb.

Now, we can do things like that on
the QL, too. Any doubters should
refer to the Sprite Generator! We can
currently compete with the Macin-
tosh graphics — the Macintosh costs
about £2000 for a very basic model.
The QL plus disc drive is about forty
per cent of that.”

Nor does the existence of many
different versions of the QL disturb
him. “For non-professional software
houses, that matters a lot. It doesn’t
matter for us. We have yet to hear

early models of the QL, who've had
problems. We tend to write on AHs
and JMs, since those account for 80%
of the machines out there. We vir-
tually guarantee compatibility for
existing machines. We can’t guaran-
tee it for future versions of the QL,
but we’ll make sure our software is
compatible very shortly after Sinc-
lair’s released it, unless he re-writes
the entire ROM, which Sinclair Re-
search doesn’t have the facilities to
do, as amply demonstrated when
they were writing the original QL
ROM!”

Digital Precision has neither
sought nor received help from Sinc-
lair. On the technical side, Freddy
believes that he could probably help
Sinclair. “If we’d been writing the
ROM software, we’d have got a
full-screen Editor into BASIC, and
put Quill into the ROM, as well.”
Neither does he hanker after a Sinc-
lair badge for his products. “Having
already won a Sinclair Badge for a
piece of software I wrote for the
Spectrum, I can say with complete
honesty that I have absolutely no
misgivings about not having one.”

Games will not account for the
whole of DP’s output. Utilities and
business packages will account for
forty per cent, with the remainder
being devoted to educational prog-
rams. As an accountant, Mr. Vachha
thinks that one of the QL financial
packages currently on offer has good
graphics. So far as content is con-
cerned, “anyone considering it would
be well advised to consult his auditor
or the Inland Revenue first, or consid-
er very carefully the consequences of
losing his entire sales ledger over-
night.”

“] strongly disapprove of the
Stock Exchange —it’s
protectionist and Victorian”

|

All is not, however, unalloyed
praise for this most contentious of
Sinclair’s children. It suffers, says
Freddy, from an indifferent operat-
ing system and, of course, from an
unreliable storage medium. Digital
Precision has the answer to the
difficulties created. All DP programs
are loaded in one go, right at the
beginning, and then the micro-drive
cartridges are ignored for all time, by
using RAM files for necessary data

manipulation. As for the operating.

FOR THE 5¥N€iAiR QLCOMPUTER

system and interpreter, DP’s policy of
using machine code wherever possi-

Dble has the effect of by-passing them

almost totally, thus eliminating vir-
tually all the side-effects of the QL’s
shortcomings. BASIC he describes as
“the carthorse of computer lan-
guages” and one which should be
used as sparingly as possible, and
since he is proficient in BASIC,
Pascal, FORTH, COBOL, RPG, FOR-
TRAN, LISP, PROLOG, and C as
well as common or garden machine
code, he’s entitled to his opinion!

Having put money where his faith
in the QL is, he also has his opinion of
the Stock Exchange. Their lack of
confidence in the home-micro market
recently led to a drop in share values,
when Amstrad announced record
profits due to the success of the CPC
464. “I strongly disapprove of the
Stock Exchange — it’s a protection-’
ist, archaic and Victorian organisa-
tion, highly inefficient, non-
electronic and way behind the rest of
the world. That’s why New York and
Hong Kong are far ahead of us.
Financial circles decided that the
Long Playing record was a failure.
There are a number of other exam-
ples. The Stock Exchange’s lack of
confidence in the software industry is
definitely a good omen!”

So far as Digital Precision is con-
cerned, Freddy Vachha could well be
right. As he says, the proof of the
pudding, or in this case, the software,
is in the testing. Accountancy’s loss
may well turn out to be the QL’s gain.

from anyone, even people with very
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UNIT14, PEERGLOW INDUSTRIAL ESTATE, OLD’S APPROACH, TOLPITS LANE, WATFORD, HERTS WD1 8SR.
2 Tel:0923777155 =

PHILIPS Colour_ TV/Monitors

* Full 85 characters : A ‘
* Medium resolution -~
* Supplied with RGB lead
* 12month guarantee

Standard TV/Monitor:
14" Model 14CT2006 @ £253.00a
; 16" Model 16CT2016 @ £266.80a

Remote Control TV/Monitor:
14" Model 14CT2206 (@£279.91a
16" Model 14CT2216 @ £310.50a

Have your TV converted to a TV/Monitor:
Only £65.09a inc VAT

* Full 85 characters in monitor mode
Medium resolution

*

* Supplied with RGB lead

* Conversions carried out at our workshops within 2/3 days
*

12 month guarantee

‘ Convert your TV yourself to a TV/Monitor:
Full 85 characters in monitor mode
’ Please right for details ONLY £53.59d inc VAT

PRINTER INTERFACE
QL SERIAL TO PARALLEL CONVERTER

Switchable baud rate. This is necessary because the baud rate on the two serial ports cannot be setindependently, and unless you can
set the baud rate on serial to parallel converters your printer will be inoperative while using modems and other communications
devices. Self-contained, colour matches the QL, full one year guarantee, comes complete with 1.5 metres of cable.

* BAUD RATE SWITCHABLE
* CRYSTALCONTROLLED PRINTER SELECTOR

* QDOS and SUPERBASIC compatible Capable of taking one QL and up to six printers
* Drives any CENTRONICS printer Price £75.90 (d) inc. VAT

* Price £49.91 (d)inc. VAT

* %

Attention all software houses, Eprom cartridges for the QL,
ROM expansion slot now available, an ideal way of packaging
GAQ your utility program fast loading/no error and saves expense of
@ microdrive cartridge. 1 cartridge £6.90 inc. VAT (c); 10 cartridges
£5.29 eachinc. VAT (c).
ﬁ Please consult factory for details.

4’

f

f

Do you own a PYE-PHILIP Colo rf ’
y ' '
N

!

l

f

TEL: 0923777155 HOW TO ORDER

@ By post. Enclose cheque/P.O. made payable to
A CARE Electronics

Or use yc())gEﬁCCESS. Allow 7 days for delivery. Please add carriage T
N 9am-5pm MON-THUR (a) @£8.00  (c) @£1.00
‘ 9am-4pm FRI/SAT (b) @£5.00  (d) @£2.00 /
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Oasis Products

The OASIS MADC12LQ is the QL version of
the highly successful OASIS analogue to digital
precision instrument.The OASIS philosophy is
to reduce the cost of high quality
instrumentation by performing set up and data
recall functions in a micro computer and to
exceed the performance of a conventional
instrument by harnessing the user interface,
systems capability and post processing powers
of the micro.

Set up the number cf channels required, change range,
polarity etc., select single ended or differential readings
all via the QL keyboard or from your own programs

Initiate the scanning, link the scanning process to other factors of
your test setup and return the data to cartridge for post
processing

The instrument arrives complete with hardware interface pcb
with PROM based device driver firmware. To make the
instrument immediately available for use, a cartridge based data
acquisition software package is supplied as well

With the standard software, a wide range of
applications are immediately available. In
addition, full details are given of how to drive the
instrument from your own BASIC or Assembler
software

And, you can use the ABACUS spreadsheet
software for analysis of the recorded data,
because the data acquisition software generates
an EXPORT file for the PSION software

x

AR ANIN

RRORRNATY
SRS |R|=l8le|®
PR S

2

BBC Model B version £399 plus VAT
Apple [ CADC card £299 plus VAT
Apple Il MADC - asillustration - £429 plus VAT

Peter Nelson

West Hill, The Street, Old Costessey, Norwich NR8 SDF Tel: 0603 747887 Design Consultancy ’

QL TRANSACT - Book.Kseye;ienng‘

TRANSACT is a Book-keeping System and Nominal Ledger
package

Provides a flexible alternative to manually operated systems
Observes normal accounting conventions

Suitable for Accountants and small business applications

Transaction Files emulate the manual Books of Prime Entry Sales,
Sales, Purchases, Bank and Petty Cash transactions types
Standardised and fast Input format

Optional down-calculation of VAT & Net transaction values
Automatic assignment of Debit and Credit Values

Validation checks to ensure that entries balance

Double Entry principals maintained at all times

VAT Input and Output accumulations recorded separately
Journal facilities provided for Accounts adjustments

Standard Reports & Audit Trail to screen and printer

Accounts File emulates the manual Nominal Ledger

100 Accounts available under 10 Section Headings

Bank, Cash, Debtor, Creditor & VAT Controls are pre-set

Two Accounts reserved for Accrual and Prepayment adjustments
Remaining 90 Account Headings may be defined and/or amended
Account Balances are updated by each Transaction File created
View or Print Account Heading, Balances & Section Totals

Full Trial Balance printout excludes null Accounts

VAT payments and rebates controlled through Clearance Account
Produces Profit & Loss figure and ‘quick’ Balance Sheet

Price £34.95

Q L Home Accounts Manager

HOME ACCOUNTS MANAGER is a comprehensive home
management system designed to assist in the maintenance
of any household budget. There are 4 major options from
the main menu as follows:-

1. HOME ACCOUNTS Day to day expenses are entered and
will be collated by the program to produce detailed
expenditure reports to 'fEe screen or to a printer. Cheque
payments are automatically posted to the bank account.

2. BANK ACCOUNT After entering details of your bank,
branch and account number, you are able to enter all standard
bank transactions, such as receiving payments, issuing cheques,
sefting up standing orders, entering bank charges, entering cash
dispenser transactions and obtaining a bank statement to the
screen or to a printer.

3. ADDRESS FILE You are able to enter up to 50 names,
addresses and telephone numbers into a file which may then be
sorted into alphabetical order, searched for particular names,
scrolled in forward or reverse directions, or re-entered at a
specific record number.

4. UTILITIES This option has a number of useful features plus
“full loans calculator for fast estimates of loan repayments.

Price £19.95

DIALOG SOFTWARE
20 NEW ROW
LONDON WC2N 4LA
Tel: 01-502 4328
01-502 4423

DIALOG SOFTWARE IS DISTRIBUTED BY

MICRO DEALER (UK) LTD. TEL: 07073-28181
CENTRESOFT LTD. 021-359-3020
WEBSTERS SOFTWARE LTD. 0483-62222
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Nicky Trevett peruses what’s

in print to see if it makes

the grade.

Plenty of books based on the
four Psion applications that
come with the QL have made
their appearance, but few have
devoted much space to the
transfer of files between
programs. Alison McCallum-
Varey’s Quill, Easel, Archive
and Abacus on the Sinclair QL,
published by Sunshine at
£6.95, attempts to redress the
balance.

Subtitled ‘Integrating the
Psion Software’, itisreadable
and covers a lot of ground.
Perhaps too much. It seems to
be aimed at newcomers to the
Psion packages, as well as
those who can use the
programs but would like to
know how to integrate them
effectively. It starts, for
example, by carefully defining
what it means by ‘integration’
—the ability to take the same
set of data and useitin several
different packages— and tries
to advise on when you should
integrate, and when you
shouldn’t.

Thereis alengthy chapter
introducing the QL and each of
the four programs separately,
but anyone who needs a real
down-to-basics introductory
guide would be better advised
toread one of the many books
devoted to providing just that.
You should not really attempt
file transfer before fully
conversant with the way the
programs work individually.

Having said that, the section
of the book concerned with
integration is well organised
and easy to follow. It starts
with one-to-one file transfer —
the moving of data from
Archive to Quill, for example —
and then moves on to full-scale
integration, using for
demonstration purposes a diet
plan and a company’s credit
.control system to show how all
the Psion applications can be

used together to “provide
solutions to complex
problems”.

The author has very
helpfully included a summary
chapter which lists step-by-
step the procedures involved in
transferring files from
Archive, Abacus and Easel
respectively to the other three
programs (you can’t transfer
information from Quill), along
with the rules of Import and
Export of data. And while on
the subject of communications,
she hasevenincluded a handy,
if sketchy, introduction to
hardware communications,
getting QLs to talk to one
another.

Micro Mock-Ups

If you want to try something a
bit different with your QL, how
about a spot of simulation?

According toJohn
Cochrane’s Introduction to
Simulation Techniques on the
Sinclair QL, also published by
Sunshine at £6.95, simulations
are special purpose programs
designed to duplicate the
workings of the real world.
Which, of course, covers a huge
area—everything from
programs to train and test
airline pilots, forecast weather,
predict election results, design
oilrigs. ..the possibilities seem
endless.

Thereis even an overlap
with Aritificial Intelligence
(simulation of the workings of
the human brain), and of
course many games are based
on a crude form of simulation,
like tank battles.

Asthe author points out,
there is a limit to what you can
do with a home computer due
to memory restrictions and
comparatively slow processing,
but the QL with its 68008 chip
has more potential than most.
This book aims to introduce
experienced users to some
fundamental simulation
techniques which should allow
them to develop useful
programs—perhaps
customised business
simulations.

The first three chapters look
at the theories behind
simulation, like ‘systems
thinking’, operational
analysis, emulation and
analytical simulation,

BOOKMARKS

predicators, and the various
processes —Monte Carlo,
Deterministic and Markov
Chain. There’s a chapter
examining the potential of the |
QL and the way its features
and parts are brought into
play, then on to more specific
applications.

The book concentrates on
five main application areas:
financial modelling, testing (of
mechanical parts, for
example), project planning,
simulating the unknown (the
weather!), and real-time
simulation (as exemplified by
games). Each chapter ends
with a sample program for you
tokeyin and try, listed in
SuperBasic.

It’s different, and some of it
may even prove of use if you
run a business.

Basic Maths

If, on the other hand, you are of
amathematical bent, you could
try dipping into Czes
Kosniowski’s Mathematics on
the Sinclair @L, again by
Sunshine priced at £6.95. This
claims to explain all the
mathematical functions
available on the QL, like INT,
LEN, ABS, SIN, COS, TAN
and so on, as well as such
programming techniques as
arrays.

restricted to those with
programming experience and a
certain amount of
mathematical know-how, who
might want toinclude the QL’s
mathematical utilities in their
programs. There are no
concessions to the beginner
whatsoever —the first chapter,
entitled ‘Some Simple
Routines’, islikely to leave
most novice programmers
floundering. And if,
mathematically speaking,
you're dubious about integers
and integral parts of numbers,
forget it. That’s what you're
faced with in the very first
sentence.

For those eager to dust off
their O-level maths, however,
there’s a great deal of meat
here. All the mathematical
functions covered are
illustrated with short
programs listed in SuperBasic
(using Mode 8) which can, if
appropriate, be incorporated
into your own programs.
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BOOKMARKS

Topics covered include
trigonometry (scale drawings,
estimating heights and
distances, Pythagoras’
theorem etc), earth
trigonometry (lines of
longitude and latitude,
calculating distances), powers,
sequences, number bases,
primes, matrices, codes,
random numbers, and more.
Not to mention the Sieve of
Erastosthenes!

The book is written by a
lecturer and there’s a certain
text book flavour about it.
However, it looks good value
given the huge amount of
information contained in its

pages.

At The C-Side

With one compiler out and
another duein May interestin
the C programming language
is hotting up. It is too early to
expect a book dedicated to C as
implemented on the QL, but
here are two more books which
have alot to say about the C
language in general.

Programming in C by Robert
Traisteris another
extraordinarily expensive soft-
backed book, published by
Prentice-Hall at —take a deep
breath—£19.50. But while it
can’t offer the authoritative
input of C author Dennis
Ritchie, its a much more down-
to-earth introduction to the
language and aimed
specifically at microcomputer
users. As the author says, the
book was written to serveas a
primer to the Clanguage. But
you will still require solid
experience of BASIC and a
seriousinterestin
programming to get anything
of value from it.

The book starts with a look
atthe C language in general,
and a C compiler — specifically,
the Supersoft C compiler,
which was designed for use
with such microprocessors as
the 8086 and 8088 and the Z80
and Z8000.

From chapter three, it’s
down to basics as the author
introduces you to some of the
principal functions and
statements, drawing parallels
throughout with BASIC. You
are soon set to writing simple
programs, although these tend
to berather abstract innature

—designed to perform
mathematical calculations, for
example.

Although emphasised
several times that the book is
for practical use by
microcomputer users, the style
is alittle dry, and the content
very inward-looking. The
(many) programs provided for
practical demonstration tend
to relate to abstract calculation
and bear little relation to
practical, business-orientated
applications. There s,
however, a set of useful
appendices at the back,
although most of the space is
devoted to the Supersoft
compiler’s standard library
functions.

The Big Red Book of C by
Kevin Sullivan is priced at a
much more reasonable £7.50,
although it’s hardly a big red
book. More a small, compact
red book. ,

Published by Sigma Press, it
attempts to do much the same
as Programming in C; namely,
introduce the programmer
new to C tothelanguage’s .,
basic commands and
statements. Here, however,
there is greater emphasis on
applications, like file handling,
printer drivers, sorting and so
on. Itis also easier to find your
way around this book, since it
is divided up into more
chapters, each focussing on a
specific area of C.

Thus thereis a brief
introduction to C, followed by a
look at control loops, data types
and operators, files and filing
methods, printed output and
printer drivers, direct access
files, command line programs,
structures, and sorting
methods. |

Like Rgbert Traister’s book,
The Big Red Book is packed
with example programs, but’
there are no appendices at the
back. The programs are based
on two C compilers rather than
one, which (the author hopes)
means most of the listing will
run under PC-DOS or MS-DOS
and CP/M-80 or 86.

The book is also the cheapest
guide to CI've yet seen,
although some of the savings
seem to have been made on
presentation —the text, for
example, is small and
unpleasantly cramped.
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QL Computer

1 68008 CPU, 128K RAM, 4 software

packages £347 (a)
Monitors
Microvitec CUB 653 14” colour £239 (a)

Sinclair QL Monitor (Data Efficiency)

colour

£260 (q)

Lunguagé Software

PASCAL (Computer One) £34.50 ()
LISP (Metacomco) £52.20 (¢
BCPL (Metacomco) £52.20 (¢)
FORTH (Computer One) £34.50 (q)

Printers

SC1000 dot matrix
100cps with RS232,
Centronics, Fricton

and tractor feed £189.95 (q)
SC1200 dot matrix 120c¢ps printer with

Centronics interface (requires ser to Centronics

converter unit) £215.95 (q)

SC1200 as above plus Near Letter Quality
print option £247.95 (q)
Serial to Centronics converter unit (plugs into

ser Port) £24 (b)

Disc Drives and Interfaces

INTERFACE - supports up to 4 double sided,
double density disc drives with microdrive
emulation facility, useful utilities in ROM, disc
editor and fully compatible with QDOS and
PSION packages £99 (b)
DISC DRIVES - 80 track, double sided,
double density 5.25” disc drives offering
720K per drive. Boxed with PSU and leads

720K single drive £148 (a)
1.4Mbyte dual drive unit £304 (q)
Memorex 5.25” discs DSQD :

(box of 10) £38.95 (b)

80 track single sided, double density 5.25”,
360K per drive

The ADDER QL MACRO Assembler
£29.95 (q)

‘.. . the best editor/assembler going for a
beginner or experienced user . . . it is the most
‘user-friendly’ editor/assembler |’ve ever
used!’”’ (Quanta, Jan 1985)
The ADDER MACRO Assember provides all
the facilities required to develop and debug
68000 assembly language programs. The
integrated editor/assembler resides in
memory, eliminating the necessity to assemble
from slow microdrives (large files can of course
be assembled from disc or microdrive if
required). All standard Motorola compatible
features are provided by this assembler, plus
the ability to change registers and memory for
debugging purposes.

’

Other Assemblers
Metacomco QL Assembler

£34.75 ()
GST (Sinclair) QL Assembler

£34.75 ()

360K single drive £130 ()
720K dual drive unit £274 (a)
Memorex 5.25” discs SSQD

(box of 10) £34.60 (b)
Library box (holds 10 discs) £1.95 (¢)
Memory Expansion Cards

GAK RAM ..o £104 (b)
128K RAM oivisiivvivns isvmmninsrmssonnvans £165 (b)
256K RAM ..o £304 (b)
S512KRAM oo £504 (b)

Utilities

Monitor/disassembler (Computer

One) £21.95 (¢
QL Toolkit (Sinclair) £21.95 (¢
QDOCTOR (ADDER) £14.95 (¢

STOP PRESS . . .
NEW PRODUCT

NEW !
Ever lost a program /
stored on
microdrive?
You need a microdrive doctor. QDOCTOR
provides a full screen microdrive sector editor/
checker which checks a complete cartridge for
errors, then recovers as much data as remains
intact. Have you ever deleted a file by
mistake? Recover it with QDOCTOR! No user
of the QL can afford to be without this
valuable utility. Comprehensive manual
included. Only £14.95 (c)

DER

Books (No VAT)

Advanced Prog Sinclair QL
Artificial Intelligence QL
Assembly Language Programming

£6.95 (b)
£6.95 (b)

£7.95 (b)
Desk-Top Computing with Sinclair
QL £6.95 (b)
Developing Applications on QL £6.95 (b)
Good Prog with QL Super BASIC £5.95 (b)
Intro to Simulation Techniques QL £6.95 (b)

Intro to The Sinclair QL £6.95 (b)
Intro to Super BASIC with QL £6.95 (b)
Quantum Theory (Century) £5.95 (b)
QL Abacus (Century) £8.95 (b)

QL Advanced User Guide

(ADDER) book £12.95 (b)

QL Advanced User Guide Programs
(ADDER)

cart £9.95 (+VAT) (c)

‘An excellent
reference book . . . a
stepping stone to the
heart of the QL."”
Sinclair User, January
1985.

QL Assembly Lang Prog

(McGrawHill) £12.95 (b)
QL Easel £7.95 (b)
QL Super BASIC

(A Prog’s Intro) £7.95 (b)
QL Games Book £6.95 (b)
QL Quill (Century) £7.95 (b)
Quill, Easel, Archive, Abacus £6.95 (b)

Sinclair QL Adventures (Sunshine) £5.95 (b)
Sinclair QL User Guide £7.50 (b)
Sinclair QL Companion £6.95 (b)
Word Processing with Sinclair QL £6.95 (b)
68000 Assembly Lang
Programmin

£18.95 (b)
68000 Handbook

£11.50 (b)

Business Package

Business and Applications Software
QL Typing Tutor (Computer One) £17.35 (c)

x - L Cash Trader (Sinclair) £55.95 ()
Complete business package Fomplising @ Q QL Entrepreneur (Sinclair) £34.75 (¢)
Coom’imerég\]lgggl;iicn?ee?]nglll?onioeifr?;g QL Project Planner (Sinclair) £34.75 (q)
monitor, . . "
loircls £769 (a) QL Decision Maker (Sinclair) £34.75 (¢
Communications ol
. F QL Chess (Psion) £17.35 ()
Link your QL fo the oufs'lde \g/ WEST Adventure (Talent) £17.35 ()
world via the telephone! f?]) ZKUL Adventure (Talent) £17.35 (¢
>

QCON RS232 inierche:\Be 1 unit for
7

QMOD and QCALJb\) £69.95 (b)
QMOD modem ‘bg 5 and 1200/1200
baud for d&ith QCON £69.95 (b)
QCA@ answer/dial unit for use with
QCON and QMOD £43.95 (b)

Accessories

Microdrive cartridges 1-9 (each) £1.75 (¢)
Microdrive cartridges 10+ (each) £1.65 (c)
Library box (holds 20 mdvs) £5.20 (q)

RS232 serial to Centronics converter

unit £24 (b)

Connection leads - two metres long

ser2 - R$232 lead £11.95 (¢
ser2 — ser] (QL to QL) £5.95 (¢
ser2 — BBC Micro RS423 £5.95 (q)
QL — monochrome monitor lead ~ £5.95 ()

QL - Microvitec colour monitor
lead £6.95 ()

SER port connector + 2m of wire £3.95 (¢)
CTL port connector +2m of wire £3.95 (¢)
CTL port — Joystick (ATARI

standard) lead £5.95 (¢)

All prices exclude VAT.

Please add carriage (a) £8.00 (Securicor);
(b) £1.50; (c) £1.00; and VAT at 15%

to order value including carriage.

ADDER

MAIL ORDER ONLY

Please make cheque/postal order payable to:

ADDER Publishing Limited,
Dept QLU,
PO Box 148,
Cambridge CB1 2EQ
Telephone (0223) 277050

Official orders from Government establishments, universities,
colleges, state schools and nationally recognised PLCs
welcome.

Prices correct at time of going to press, but subject to change
without notice.

Sinclair, QL, QDOS are trademarks of Sinclair Research Ltd.
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silicon
EXPress

Silican
EXress

Win a brand new

~ disk interface

and drive from

Silicon Express In

this easy-to-enter
- competiton

1st Prize — An Insider disk interface
board with single drive.

2nd Prize — Another Insider inter-
face board.

Runners Up — Vouchers worth £20
each (against the purchase of either
of the above for five runners-up.

EORINHEIY 1t's another one of our
conumdrums, or rather word making
challenges. Your task is to find as
many words as possible, with six or
more letters, from the phrase:

‘INSIDER BOARD’

RAINORY Each letter may only be
used the number of times it appears
within the phrase (ie, two T’s, one ‘N,
one ‘S’ etc). Proper nouns, plurals,
abbreviated, hyphenated or foreign
words are not allowed, but any other
word appearing in the Oxford En-
glish Dictionary will be accepted.

Entries must be written clearly in
block capitals and on lined paper. The
total number of words found must be
written in bold figures in the top left
hand corner of the envelope used to
send the entries (only one entry from
any one address).

BROIRTEIIN(€] All entries will first be
scrutinised to check they adhere to
the rules above — any that don’t will
be disqualified without further pro-

_cessing.

The first prize will be awarded to
the entry with the highest number of
acceptable words and the second
prize to the entry with the longest
word, provided it is not contained
within the first prizewinner’s list.

Runners-up prizes will go to the
next five entries with the highest
number of qualifying words.

In the event of any ties, selection
will be made ‘out of a hat’.

Prizewinning entries will be chosen
solely by the Editor of QL User,
whose decision is final. No corres-
pondence will be entered into regard-
ing the winners, though their names
will appear in a future QL User.

| [Sibe e B Ul Entries must be

received on or before 20th June 1985

at the following address:

QL User,
 Inside Out Competition,
. Priory Court
30/32 Farringdon Lane
LONDON ECIR 3AU

E No employee of EMAP or its associate

companies, nor anyone connected with
Silicon Express may enter this competition.

QL User/June 1985/31







.with the Computamate
Q Disk Controller ¢.:

The only thing stopping your Sinclair QL
from becoming a fully fledged business
computer is the Microdrive.

Your problems are

now over .

Computamate Q-Disk immediatel ; TELEPHONE ORDERS: (0782) 811711
- upgrades your QL to reliable disky Q-Disk Controller Access/Barclaycard welcome

storage (up to 1.4 MBytes). £ .00
Il Computamate Q-Disk is available Q-DISK DEALERS
now: wWe,guarantee dlspatch within W.H. Smith & Sons — contact your nearest store
48 hours. Strong Computers (0267) 231246 Wales
B Computamate Q-Disk is-the best QL Eidersoft 01-478:1291 1lford

' : : ] s (Eidersoft QL-Art now available on disk)
Dlsk.Drlve System available, anq has (fu I Iy incl USIVe) Computers of Wigmore Street, 01-935 2452
been highly acclaimed in press reviews

7 : i Castlehurst 01-446 2280
— including QL user, March '85 Wanderbridge t'td., 01-995 9060

Bl Computamate Q-Disk is completely gqmpulterdE?gjéﬁ)ri:Zszg31;15:2 45.55'%
- 5 . . e ' 1 a u sTie
Sinclair compatible, with software Disk Drive Sy5tem5 from Vo Eiorkoting (0540) 208555 Chtea il
written by QDOS author, Tony Tebby. Compware (0270) 582301 Crewe

B Computamate Q-Disk is fully f 00 Slave Software 050 8468866 Norwich 7 /
(software for farmers)
ke nteed.jor tW(? HEA LS Terry Blood Stores (0782) 620321 — Trade only
B Computamate Q-Disk.offers. random GRS anShTe 4 |
access filing and Tony Tebby's €alerships : 7 b
3 ‘

Toolkit*, (would cost £20 if purchased \
separatel)(/) with over 30 ext?a (Including Q-Disk, Mail order only) MAIL ORDER 7/ S
&

commands on ROM. File finding time Computamate Data

reduced by factor of 100. Products, 4 &vg\&
Bl Computamate Q-Disk can be g o
supplied with compatible disk Scotia Rd, Burslem, \0‘\?’,&
drives, featuring the superlative TEAC Stoke-on-Trent. L
mechanism, the best available. 4 ; ST6 4DX / o«@@‘)
*Expansion boxes Q +:2 and Q + 4 for Computamate 4 ,@Q’QJ(P
2 and 4 peripherals, see this issue for /.\90 &
further details. Allows expansion RAM V4 e@\\e/
to be used with your Q-Disk. { roducts is a division of Thomas French and Sons PLC) / Q}b\\'ga & o " |
*Toolkit is a registered trademark of Q-Jump Ltd. 5’(\ 4@ R R R |
/ K‘> ?}’b ‘.,o .'.o '.,. 3 i
he Drive for E eIIence ¢ dlili s e
I ve for Exc b T
& P & ke -
Q\ & (S M
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THE SECOND PART OF MIKE JAMES’S PENETRATING

INSIGHT INTO ARTIFICIAL INTELLIGENCE ON THE QL.

Last month we introduced the
idea of a heuristic, thatis a
collection of rules that when
applied to a problem bring us
closertoits solution. The
problem that we considered
was staticin thatit didn’t
change in response to our
attempts at solving it. In
reality, however, problems are
rarely as simple as this and
usually fight back to spoil our
solution. A clear cut example is
any competitive game such as
draughts or chess. When
playing against an opponent,
it’s not good enough to adopt a
heuristic and use it without
taking into account the effect
thatithas on your opponent’s
moves.

Many chess novices have
tried the ‘make the same move
asthe opponent just made’
heuristic or some variation just
for fun and discovered that
their opponent wins in very few
moves. But why? If your
opponentis using a heuristic
that he expects will win, then
why not copy it? The answeris
of course that such competitive
games are not played by
considering each move in
isolation. Each moveisin fact
evaluated in terms of what
moves the opponent can make
in reply to undothe immediate
advantage that the move
creates. In other words, the
interaction between players is
much more subtle and complex
than anything we have
considered so far.

Although games do provide a
very clear example of one
intelligence in competition
with another, it should be
noted that thisis an important
component of the way humans
interact with one another. In
other words our behaviour
takes account of how it will
effect others. If computers are
ever to become intelligent then
we must attempt to
incorporate this type of
interaction into the heuristics
they use. Most Al research into
this area has used games such
asdraughts and chess as
examples of intelligent
competition and as a result,
such research is often regarded
as a frivolous activity.
However, if what can be
learned from making
computers play these games
can also be applied to
computer/human interaction,
thenitis far from frivolous and
takes us a step closer to the
intelligent computer.

Levels Of leflculty

It’s difficult to find problems
that will serve as adequate
examples —most either turn
out to be too difficult to
understand quickly, or too easy
to present any challenge to the
method under discussion. A
game that provides just the
right level of difficulty is.
‘noughts and crosses’. Thisis
the most difficult two-person
game that can be programmed
in SuperBasicin a small
enough number of lines to be
readily understood. It also has
just enough variety to
illustrate some of the more
advanced Al techniques.

Before going on, try to
refresh your memory of the
sort of considerations that
govern the play. Assuming you
are playing ‘0’, the object of the
gameistoplacethree‘0’sina
line (along a row, a column or a
diagonal). Obviously, along the
way to a winning position any
line that could be converted
into a winning line is a good
thing to have. For example,
two ‘0’s and a blank or one ‘0’
and two blanksin a line are
good positions. However, as
thisis a two-person game you
cannot place your ‘0’ just to
gain an advantage, you may
have toplay to block aline that
your opponent is building and
likewise he will play to block
you. This is the new element of
interaction that is
characteristic of competitive
games.

Tobegin writing a program
that plays noughts and crosses,
the first thing we need is a
heuristic that can be used to
evaluate a move in terms of the
immediate gains that are
produced. It should be clear
that such an evaluation should
be based on the number of lines
of one and two ‘0’s that a move
produces. In fact if you count:

0l = the number of lines of 1
407

02 = the number of lines of 2
‘0’s

03 = the number of lines of 3
‘0’s

that a move produces you
should be able to decide how
good itis. But what about the
lines that ‘X’ is building up?
There would be little point in
making a move that resulted in
aline of two ‘0’s if it also
resultedin aline of two ‘X’s.
(The reason for this is simple —
at the next move the line of two
‘X’s will be converted to a line

of three ‘X’s and the game will
be over!) To evaluate a move it
is obvious that some
information about ‘X’s current
position has to be incorporated.
Inthe same way that ‘O’s
position can be summarised by
counting lines of ‘O’s, ‘X’s
position can be summarised by
counting lines of ‘X’s:

x1 = the number of lines of 1

‘XSS

x2 = the number of lines of 2
X’s

x3 = the number of lines of 3
X’s

Toarrive at an evaluation
function, we have to find some
way to combine the individual
measures of how things stand
into a single number that will
increase as ‘0’s position gets
better and decrease as ‘X’s
position gets better. The
simplest method is to add
together each measure with an
appropriate plus or minus sign.
For example, we could use:
ev=03 —x2+02—=x1+o0l
which combines 03,02 and ol
as measures of how well ‘0’ is
doing and x2 and x1 as
measures of how badly ‘0’ is
doing. (Notice that there is no
need to include x3 because if
thereis aline of three ‘X’s the
gameis already over!) The
limit of this evaluation
function is not difficult to spot —
itignores the relative
importance of the different
measures. For example, a
single line of three ‘0’s is worth
more than anything because a
move that produces this result
is a winning move! We can
easily build in the relative
importance of the measures by
multiplying each of them by a
constant. That is, the

evaluation function is:
ev =a*03 —b*x2 + c*02 —
d*x1 + e*ol

and our only remaining
problem is to establish values
fora,b,c,d, and e. Very often it’s
the case that such an
evaluation function is the sum
of a number of different
measures with each weighted
according to their importance.
Asaline of three ‘0’s should be
valued above anything else, a
should be large enough to
‘swamp’ the effect of all the
other measuresif‘o3’is 1 or
more. Asit’s only therelative
sizesof a,b,c,d and e that are
important we might as well
start by fixing a at some value,
say 128 (computers like
numbers that are powers of
two!).

. The values of B,C,Dande
are more difficult to arrive at.
Obviously, x2 is the next most
important measure because a
movethatleaves a line of two
‘X’sis a very BAD move. Hence
the value of b should be large
butnot solarge that it
interferes with the effect of
a*03.If‘0’has a threerow it’s
not difficult to see that there
can be at most two lines of two
X’s, so as long as 2*b<a, the
presence of three ‘0’s will make
itselffelt over the presence of
two X’s. (Ifthere is one line of
three ‘0’ and two lines of two
‘X’s there can be no lines of one
of anything to upset the
evaluation.) Therefore a
suitable value for bis 63. By
similar reasoning we can
arrive at valuesofe = 31,d =
15 and e = 7 giving the
evaluation function its final
form:
ev =128%03 — 63*x2 +
31*02 — 15%x1 + T*ol
This will indicate how good any
possible move is and can be
used to play a game of noughts
and crosses in the same way
that the evaluation function
was used to solve the tile game
inlast month’s article, ie, each
time you have a move, use the
evaluation function to pick the
best one. Thisis a good way to
start on a noughts and crosses
program but, before moving on
to consider itin detail, it’s
worth noting that assigning
values to the weightingsatoe
is often a matter of trial and
error. If using an evaluation
function results in too many
lost games then the weights
will have to be adjusted.

Basic 0X0

Using the evaluation program,
itis very easy to write a simple
noughts and crosses program.
Apart from the difference in
details, it follows the same
lines as the tile program given
last month. First X’ (the
human)is allowed to make a
move, then every possible reply
that ‘0’ can make isevaluated.
The move selected is the one
thatresultsin the largest
value of the evaluation
function ie, ‘maximises’it.
_Theresulting programis not
aslong as you might expect.
Onceagainitis writtenasa
collection of procedures so it
should be easy to use as a ‘test
bed’for any ideas that you may
want to try out. The table over
the page shows its structure
(some procedures and terms
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that it uses will be introduced
later).

Procedure - Description
init Sets up game
t_move_tree Two-ply
search of the
move tree
eval_func Calculates
evaluation
function

o_move_tree One-ply search
of the move

tree

X_move Gets ‘X’s move

| The main program (lines 10-

999) is simply a list of

procedure calls. Procedure init

isa general set-up routine.
Procedure x_move gets and
carries out ‘X’s move.
Procedure print_board prints
theboard. The evaluation
function is calculated by
procedure eval_func which is
called by procedure o_move_
tree for each possible move ‘0’
can makeinreply to ‘X’s move.
Details of the program are

fairly straightforward once you

know that the board isin fact
represented by two different
arrays, ‘A% and ‘B%’. ‘A%’ is
used torecord ‘X’s position and
‘B%’ records ‘0’ positions. This
use of two arrays allows both
an ‘X’ and a ‘0’ to be
represented by ‘1’ and
simplifies some of the
calculations. Procedure eval_
func calculates the evaluation
function for the board asit
stands. So, to evaluate a

possible move, itis necessary to

actually make it before calling
procedure eval_func and then
toremember to unmake it.

calculation of the evaluation
function, procedure eval_func
is written to be clear rather
than fast and works by
counting how many of each
symbol there are in every row,
column and diagonal. The
array X%is used to count how
many lines of no ‘X’s there are
(in X%(1)), how many lines of
exactly one X’ there are (in
X%(2)) and so on up to X%(4)
which counts the number of
lines of three ‘X’s there are.
Similarly, the array Y% counts
the number of ‘0’ lines there
are. The program prints out
the evaluation function for
each move that it considers for
general interest and prints
‘OCCUPIED’ if a position is
occupied and therefore not a
‘potential move.

No attempt has been made to
‘finish’ the program (eg, there
isno check for valid moves or
for the end of the game) so
there is plenty of scope for
improvement. However, even
inits present formitis
sufficient to investigate how
good the evaluation function is.

- : Although there are many Playing a few games against
print_board Prints board £ . Y
ways of speeding up the this simple program may
PROGRAM 1
- - +
18  REMark NOUGHTS AND CROSSES 232: é:nnggiizEgizﬁ(TX+l) R(ERaLIL
20  WINDOW U452,236,60,20 )
36 . MODE 8 L@@ DEFine PROCedure diag 2
4 .. dnix su1e TX=0
2: szzzzegame Lu28 S%=0
4438 FOR K=1 TO 3
70 print_board ahhe TX=T%+A%(4-K,K)
80 o_move_tree 4450 SX=SX+BX(4-K,K)
90 print_board 4468 END FOR K
16¢  IF INKEY$(2)="Q" THEN EXIT game 4470 IF S¥=0 THEN XX(TX+1)=XX%(TX+1)+1
112 END REPeat game LLB@ IF T%=@ THEN Y%(S¥+1)=YX(SX+1)+1
999 STOP 4499 END DEFine diag2
1282 DEFine PROCedure init 5000 DEFine PROCedure o_move_tree
1810 DIM A%(3,3),B%(3.3) 5010 M¥%=-256
1829 DIM X%(4),Y%(4) 582@ FOR J=1 TO 3
1030 print_board 5038 FOR I=1 TO 3
1999 END DEFine init 5040 IF A%(I,J)=1 OR B%(I,J)=1 THEN
5050 PRINT "OCCUPIED"
4P@@ DEFine PROCedure eval_func 5060 ELSE
401@ FOR K=1 TO 4 5070 BX%(I,J)=1
4g2e X%(K)=0 5080 eval_func
4030 YX(K)=0 5090 PRINT E¥%
Lehe END FOR K 5100 IF E%>MX THEN
4858 FOR L=1 TO 3 5110 M%=EX
Lo68 S%=0 5120 GX%=1I
Le7e T%=0 5130 H%=J
498 FOR K=1 TO 3 5140 END IF
412990 IF A%(L,K)=1 THEN SX=S%+1 5150 B%(I,J)=0
Liee IF B%(L,K)=1 THEN T¥%=TX+1 5160 END IF
4118 END FOR K 5178 END FOR I
4120 IF S%=@ THEN YX(T%+1)=Y%(TX+1)+1 51828 END FOR J
4130 IF T%=8 THEN X%(S%+1)=X%(S%+1)+1 519@ B¥%(G%,HX%)=1
L4149 END FOR L 5199 END DEFine o_move_tree
415@ FOR L=1 TO 3
L1608 T%=0 6000 DEFine PROCedure x_move
4170 SX%=0 6012 INPUT “YOUR MOVE ";I%,JX
4188 FOR K=1 TO 3 6020 A¥(IX,J%)=1
4192 IF A%¥(K,L)=1 THEN S¥%=S%+1 6199 END DEFine x_move
L2090 IF B%(K,L)=1 THEN T¥%=TX+1
4218 END FOR K 7200 DEFine PROCedure print_board
42290 IF S%=8 THEN YX(T%+1)=Y%(TX+1)+1 7918 FOR J=1 TO 3
4238 IF T%=@ THEN X¥(S¥+1)=XX(S¥+1)+1 7020 FOR I=1 TO 3
424@ END FOR L 7030 IF AX%(I,J)=1 THEN
1258 diag_ 1 7040 PRINT "X";
1260 diag 2 785@¢  ELSE
1270 EX=128%Y%(L)-63*X%(3)+31¥YX(3)-15%XX(2)+7*Y%(2) 7060 IF B%(I,J)=1 THEN
4299 END DEFine eval_func 7070 PRINT "O';
' 7080 ELSE
43908 DEFine PROCedure diag_ 1 f¢96 PRINT " "
4310 T%=0 7100 END IF
4320 S%=0 ' 7110 END IF
4330 FOR K=1 TO 3 7120 PRINT ".";
4340 T%=T%+AX(K,K) 713@ END FOR I
4358 S%=S%+B%(K,K) 7i4@ PRINT
4368 END FOR K 7158 END FOR J
4370 IF S%=0 THEN XX%(T%+1)=XX(T%+1)+1 7999 END DEFine print_board

surprise you at how good it is!
But thisis more a reflection of
how simple a game noughts
and crosses is rather than how
powerful the method is.
However, there is at least one
game that the program loses
and it’s only by studying
examples where the program
fails thatit can be improved. If
‘X’plays 1,1 the program
responds with 2,2. If X’ then
plays the rather odd move 3,3
the program responds with 3,1
resulting in the following
position:

X 0)

X

and allislost because X then
plays 1,3. ‘O’ responds with 1,2
and ‘X’ wins by playing 2,3. If
you think about this game for a
moment it will become clear
that the reason that the
computer losesis thatitfails to
take into account the possible
moves that X can make.
Although each move that the
computer makes is a good one
in terms of immediate gains,
it’s the move allowing the
human opponent to play an
apparently poor move that
wins the game!

Minimaxing

One way to improve the
heuristic’s performance is to
extend its application to look
ahead and see what the effect
of each move will be on
subsequent moves. Fora
problem such as the tile game
described last month thisis
relatively easy. All you have to
dois to examine and evaluate
not only the state of the board
after one move but after each of
the possible subsequent moves.
Using an evaluation function
tolook one move ahead is
called a ‘one-ply search’, and
using it to look two moves
ahead is called a ‘two-ply
search’ and so on. Using this
jargon, our current version of
the noughts and crosses
program implements a one-ply
search and we need to extend it
to atwo-ply search. The only
troubleis, the next moveis
determined by the human
opponent and out of the
program’s control. Youmay
feel at this point that there is
nothing we can do because,
although we can evaluate our
own next move, trying to
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consider our opponent’s as well
is impossible because we
cannot either determine or
dictate this.

However, if we suppose that
our opponentis at all
competentitis clear that he
will make a move that is ‘good’
for his position after our move.
And this means trying to make
our position as bad as possible.

So, if we find a next move
that resultsin the largest
value of the evaluation
function, we might be
disappointed to discover that
our opponent’s next move
considerably reducesits value.
Obviously, faced with this
situation it makes sense not to
play the move that maximises
the evaluation function but one
that resultsin the largest
evaluation function, after our
opponent has played his most
devastating move. As his most
devastating move will be the
one that minimises our
evaluation function, we are in
fact playing the move that
maximises the evaluation
| function, after our opponent
has tried to minimise it. This
strategy is known for obvious
reasons as minimax.

The idea of maximising the
minimum is not an easy idea to
grasp in one go soitis worth
going over the details once
again but this time by way of
an example. A two-ply
program not only has to
examine every move that it
might make, but also every
possible reply that its opponent
might make. In the case of a
non-competitive game the -
program would be trying to
maximise the evaluation
function calculation on the
position two moves ahead. But
in the case of a competitive
game, the second move belongs
to the opponent and he will
make the move that minimises
the evaluation function. This
situation can be represented by
the following diagram, called a
‘move tree’:

Current position

Possible move

On%xwo
Possible

opponent’s moves
in reply

/\

evl ev2

(PROGRAMZ2 |

80 t_move_tree

3008 DEFine PROCedure t_move_tree
3010 G%=-255

3@2¢ FOR J=1 TO 3

3832 FOR I=1 TO 3

3e40 IF AX(I,J)=1 OR B%(I,J)=1 THEN
3050 PRINT "“OCCUPIED"

306¢ ELSE

3070 B%(I,J)=1

3080 DX=255

30902 FOR M=1 TO 3

3100 FOR N=1 TO 3

3110 IF AX(M,N)=@ AND B¥%(M,N)=@ THEN
3120 A%(M,N)=1

3130 eval_func

3140 IF E%<DX THEN D%=E%

3150 A¥%(M,N)=0

3160 END IF

317e END FOR N

318¢ END FOR M

31992 PRINT DX

3200 IF D%>G% THEN

3210 GX%=DX

3220 Al%=1

3230 B1x=J

3240 END IF

3260 BX%(1,J)=0

3270 END IF

3288 END FOR I

3298 END FOR J

3300 BX(A1X%,B1%)=1

3999 END DEFine t_move_tree

4270 EX=256%YX(L)-128%X%(L)-63%X%(3)+31%YX(3)-15%XX(2)+7%Y%(2)
4280 FX=128%X%(4)-63%X%(3)+31¥XX(3)-15%Y%(2)+7*X%(2)

The real move tree even for
noughts and crosses will be
much larger than this. In the
situation shown, to evaluate
“possible move one” the
program has to examine each
of the possible replies that its
opponents could make by
working out the resulting
evaluation functions, ie, evl
and ev2. Let us suppose that
evl worksouttobe 5 and ev2
10.It’s obvious that the
opponent will choose the first
move in reply (it minimises the
program’s evaluation
function). So, if the program
chooses move one, the result
willbe ev1 (ie, 5) at the next
move. In the jargon of
computer game playing, evl is
the ‘backed-up’ value of the
evaluation function (ie, it’s an
evaluation of the state of the
game passed back up the move
tree from a lower level) and the
program selects the move that
maximises the backed-up
value.

Programming Trees

To produce a SuperBasic
program thatimplements this
two-ply minimax search it is
only necessary to rewrite the
search procedure and
evaluation function procedure.
The new versions of these
procedures are presented
above.

Ifyou’ve followed the
discussion of the one-ply
program and ideas involved in
the minimax search, the
workings of this program
should become clear after a
little study. Procedure t_
move_tree takes each possible
movein turn and evaluatesit
by making each possible reply,
then calls procedure eval_func

to calculate the evaluation
function. The backed-up score
is found by storing the
minimum result of procedure
eval funcin D%. Thisisthen
compared to the current
largest value of the backed-up
score stored in G%. In this way
the move that has the largest
backed-up score is found.
Notice that, as procedure eval_
func still calculates the
evaluation function on the
board asit actually stands, it’s
first of all necessary to make
each possible move, call
procedure eval_func to
evaluateit, and then
remember to unmake it to
restore the board to its original
condition. The other important
pointisincluding a count of the
number of three ‘X’ lines. In
the one-ply program, a line of
three ‘X’s could never be
present for the evaluation
function to reporton because
the game would have ended at
an earlier move. However, in
the two-ply program looking
two moves ahead, it’s possible
for it to foresee such a disaster
and so the evaluation function
must be modified to reflect the
importance of NOT making a
move that resultsin a line of
three ‘X’s at the opponent’s
nextmove!

The first thing that should
strike you about the two-ply
program isits slowness. This is
partly due to the fact that for
the sake of clarity, no attempt
hasbeen made to save time in
the BASIC program. However,
itis also a reflection of the fact
that the amount of work
required for a two-ply search is
greater. Thisis at the root of
most of the problems
encountered in writing game-

playing programs. Even a poor
evaluation function will
improve when used further
down the move tree but the
amount of calculation involved
grows to astronomical
proportions!

Final Conflict

The game of noughts and
crosses is good enough as an
example of a two-ply program
but simply isn’t difficult
enough to warrant a deeper
evaluation, and hence more
programming. To see how to
develop these, we will have to
consider chess, draughts or a
3D version of noughts and
crosses. For a program to play
any of these games at allitis
necessary for it to examine the
move tree to a depth of four or
more moves on. To examine
the entire move tree to this
depth requires many hours
(even if written in machine
code) so most of the
programming effort goes into
finding ways of ignoring moves
that are obviously not worth
making. This is often referred
to as ‘pruning’.

Other interesting areas
include special methods for
playing opening and end
games. In the case of noughts
and crosses the first move
made by ‘0’is either the top left
hand corner or the centre
depending on which is
unoccupied. This observation
can be used to speed up the
program by writing a special
‘first move’ procedure. This is
an example of an opening game
routine. In the case of chessitis
usual to keep the first few
moves of ‘classical’ openings
stored in memory to take the
game to a point where the
evaluation function can take
over. Inthe same way there are
often special strategies for
ending a game which can also
be builtinto game-playing
programs to take over from the
evaluation function, when the
game hasreached a point
where it can be easily won.

Programsthat play games
now do nearly as well as
human players and thisis one
area of intelligent behaviour
that we certainly cannot call
our own. However, there is still
much work to be done. In
particular chess players often
claim that chess programs lack
any sort of personality or style.
With this in mind it seems
likely that the next
breakthroughin computer
game playing will come from
the study of human
characteristics such as
agression!

Next Month: A change of
direction and structure!
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ORDERED TODAY -
DELIVERED TOMORROW

m WITH ALL PRINTERS: QL USERS PRINTERS GUIDE - Getting the best from your printer is not easy
900

We supply a free booklet with all printers which explains how to obtain all the features available on your
printer. Without this you could waste many hours. Buy elsewhere and you'll pay far more and get far less.

 DOT MATRIX EXVAT INC VAT m COMPUTERS T e
SHINWA CP A80 $185-00 £212-75 SINCLAIR QL ONLY S e
EPSON RXB0 F/T+ SPECIAL OFFER 621300 £a45.80

- 1200 £243-80
EPSON FX80 F/T+ £312.00 £361-10 o e

We stock and use ALL drives and interfaces available including MEDIC,
COMPUTAMATE and MICRO PERIPHERALS.
For helpful impartial advice and best prices contact us.

EPSON FX100 F/T+ £425-00 £488-75

B DOT MATRIX PLUS NEAR LETTER QUALITY
“CANON PW1080A SPECIAL OFFER £245-00 £281-75
KAGA KP810 £245-00 £281-75
KAGA KP910 17" CARRIAGE £340-00
CANON 1156 17" CARRIAGE £340-00

@ DAISY WHEEL
QUENDATA 1120 £225-00 £258-75
JUKI 6100 £325-00 £373-75
EPSON DX100 SPECIAL OFFER £356-00 £409-40

B COLOUR PRINTERS
EPSON JX-80 SPECIAL OFFER
CANON PJ1080A

H PRINTER INTERFACES
MIRACLE SYSTEMS

Prices include power supply and interface.

MICRO PERIPHERALS
37, SINGLE DRIVE SYSTEM (.75 MBYTE) £241-00 £277-15
31.” DUAL DRIVE SYSTEM (1.5 MBYTE) =~ £365-00 £419-75
COMPUTAMATE

57," SINGLE DRIVE SYSTEM (.75 MBYTE) £290-00 £333-50
57" DUAL DRIVE SYSTEM (1.5 MBYTE) = £399-00 £458-58
MEDIC

PRICES ON APPLICATION.

B MONITORS
PHILIPS 7502 GREEN c £75-00 £86-25
MICROVITEC CUB 1451/653 £220-00 £253-00

B RAM EXPANSION BOARDS
SIMPLEX DATA 256K

£517-50
£488-75

£26-05

Package includes: SINCLAIRE QL, MICROVITEC CUB653, PRINTER & ALL LEADS AND INTERFACES
COMPLETE PACK WITH EPSON RX80 F/T £778-57 £898-86 WITH CANON PW1156A £889-31 £1026-21
SPECIAL OFFER WITH CANON PW1080A £814-73 £940-44 WITH EPSON DX100 F/T £920-00 £1058-00
OTHER PRINTERS ON REQUEST

Although mainly mail order, our offices are open 9am to 5-30pm Mon-Fri and 9am to 1pm Saturday. Callers welcome for
demonstration/collection. DELIVERY-PRINTERS/MONITORS (SECURICOR) £10-00 Other £1-00

Unit 27 Estate Buildings, Railway Street, Huddersfield HD1 1JP.Tel. 514105/512037

PRINTERLAND

NEW — FROM TALENT!
GRAPHIQL

Create superb colour pictures on your QL with TALENT's outstanding new graphics package. It's supplied
on two microdrives — the first holds the master program and a printer dump utility, the second, three
demonstration pictures. Backup copies can be made. GRAPHIQL comes with a detailed, clearly-written
instruction manual, outlining the program’'s many facilities.

Features include:

Freehand drawing, 8 colours, optional flash
Rubber banding, rubber boxes, even rubber
circles and ellipses

Variable size texture definition

Doodle pad

Colour and texture fill of any shaped area
User-definable paint brush — any colour

or width

Colour list for full colour control
Re-colour facility

Magnification with panning

Mirroring and rotation of blocks of screen
Air-brush effect

On-line ‘help’ facility

Full file-store access

Printer dump utility

Text can be included in pictures. The characters can be single or double height with flash and underline.

GRAPHIOQL pictures can be put into BASIC or assembler programs with the sample routines provided.
Available in March by mail order direct from:

£34.95 ‘l' B Embh =
HORTE
COVIPUTER SYSTENMS

Curran Building,
101 St. James Road, Glasgow G4 ONS
Tel: 041-5522128 (24-hour Credit Card Hot-Line)
SOFTWARE FROM SCOTLAND
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TERMINAL EMULATION
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CASE ctr) 5t dopauge ()

RESULTIS FALSE
CASE ¢4, options()

RESULTIS FALSE
CASE 43, TIs Boptiong ()
CASE ¢3, Poptiong()
RESULTIS FALSE
CASE 44, dopipes()
RESULTIS FALSE
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B RESULTIS FALSE

AND Options() BE
$1LET Option » 9
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* Quite apart from its power and versa-
tility, the QL has an artistic side too —
some of the best graphics facilities yet
to grace domestic TV screen or moni-
tor. With it you can create everything
from pictograms to Picassos, from

_garish toothpaste ads to lullaby land- |
 scapes. Here we start from square
one and introduce some basic techni-

ques in computer graphics, taking
full advantage of the QL’s structured
SuperBasic, which facilitates prog-
ramming chunk by chunk and then
' we hook the chunks together. This
- makes for easy debugging and end-
 less experimentation.

The main building blocks for

_graphics are points, lines, circles, and
- rectangles, together with commands

- thatset colours, fill in solid areas, and
‘select the most sultable graphlcsf

‘mode.
The QL can work Wlth either a TV
.or a monitor, and certain program
details change from one to the other.

To keep everything simple let’s

. assume you're using a TV. So, when
* you switch on, press key F2 — even if
you’re using a monitor.

If you’ve been using the QL for
some other purpose, it may be in a
non-standard state. Either reset ‘it
(removing microdrive cartridge first)
. or enter (as necessary) the commands

FILL 0: OVER 1: MODE 8: SCALE
100,0,0. If you haven’'t changed any .
of these, there’s no need to bother;

~ but if you have, you can get bizarre

results from a perfectly reasonable:

~ program, and it can be a trifle confus-
1ng :

POINT TO POINT

Assuming you’ve done that, the QL’s
screen display can be thought of as
consisting of 101 rows of tiny square
cells, each row being 166 cells long.
- The rows are numbered 0-100 from
bottom to top; the columns 0-165

from left toright. Points on the screen |

are referred to by their coordinates,
' so a point with coordinates (28,43)

‘lies in column 28 of row 43. The

130

1160

190 END FOR angle

Input your‘choice of3,4,5,

command POINT x,y plots a single
cell, in the current INK colour, at
position (x,y). Here’s a program that
plots out a fuzzy, multicoloured rlng

100 PAPER 0:CLS
110 REPeat loop
120 %¥=RND(20,80) : y—RND(20 80)
dist= (x—50)*(x—50)
+(y—50) * (y—-50)
IF dist<9?00 AND
dist>350 THEN
INK dist/100-2
POINT x,y
170 END IF
180 END REPeat loop

140

150

-Here the variable dist (the square of
' the distance from the centre (50,50)) |
is used to make sure that only a
ring-shaped region is plotted. The

points are colour-coded according to

distance in line 150. Press CTRL/

SPACE to break the program when
you’re satisfied.
The command LINE a,b TO cd

joins the points (a,b) and (c, d) |

together by a straight' line. Suppose

you take a circle, and join every point

on it to the point at twice the angle
(starting conventionally at 3 o’clock

as angle zero and working anticlock-

wise). What do you get? Try this:
100 PAPER 1:INK 7:CLS '
110 k=2

120 FOR angle = O TO 360 STEP 3

130 a=RAD (angle)

140 x1=BO+50%COS (a)
150  y1=50+50%#SIN(a)
160  x2=80+50%C0S (k*a)
170  y2=50+50%#SIN(k#*a)
180

LINE x1,yl TO x2,y2

As you will see the result is dramatlc

| the lines surround a curve, known as

a cardioid because it is heart- shaped.
What happens if we treble the angle

or quadruple it? Change line 110 to:

‘110 INPUT#0,"Multiple
~ to be used“'k :

(The #0 gets the message into the
lower section of screen, out of harm’s
way, and ! is an 1ntelhgent space.)
for k,

120

130 .
140

| 170

120

lan Stewart begins a new series
for beginners, on QL graphics and
and screen handling.

and see what happens. For k = 3 you .
get a curve with two sharp corners .
(cusps) called the Nephroid because
it’s shaped like a kidney. The anato-
mical terminology stops there — the
remaining curves come under the
name of epicycloids.

The command CIRCLE x,y,r draws

“a circle with centre (x,y) and radiusr.
‘Here’s a fancy design made entlre?ly
| out of circles: .

100
110

PAPER 0:CLS ;
FOR t=—120 TO 120 STEP 4
=80+t s y=50+t/2:
r=t*t/150+10
CIRCLE x,y,r
END FOR t .

If you run this, you will see the circles
shrink and grow. It’s like looking into
the end of a tube that narrows down
and then widens out again, while '
bending into a U shape. :

An ellipse is a flattened circle. And
by adding further parameters to the
CIRCLE command, you can draw
these. In fact you can replace the
keyword CIRCLE by ELLIPSE for

_clarity. The syntax is ELLIPSE x, y,

1, ecc, ang where (x, y) is the centre, r
the radius, ecc, how flattened the
ellipse is (the eccentricity, or ratio of -
width to height), and ang is the angle
(in radians) to which it is tilted.

100 PAPER 1:INK 7:CLS :

110 FOR ecc=0 TO 2 STEP .1

120 . ELLIPSE 80,50, 40,ecc,0 .

130 END FOR ecc

140 PAUSE:CLS

150 FOR a=0 TO 180 STEP 10

160 ang=RAD(a) .
ELLIPSE. 80 50,15,3,ang i

180 . .

END FOR a

With a little more effort 4wevcan -
draw sections of a torus (like a =
doughnut w1th a hole in the middle):

=

100 PAPER 1 INK 7:CLS
110 FOR a=0 TO 360 STEP 10

~ t=RAD(a) ~
| 130 x=B0+50%COS (t)
140  y=50+20%SIN(t)
150 r=20—y/9' -
160 . ecc = COS(t)*COS (t)
170 ELLIPSE X,Ysryecc,0

180 END FOR a
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 The FILL command lets you shade in
any closed convex curve with the

current INK colour. You turn it on
with FILL 1 and off again with FILL
0. For instance, to’draw a solid red
square, you turn it on, draw the

outline and turn it off again, Like |

this:

100 PAPER 4:INK 2:CLS Cl
110 FILL 1 ‘ :
120 LINE 50,20 TO 110,20

TD/liO,BO TD 50,80 TO S50,
130 FILL O :

If you don’t switch FILL off at the end
of each item, the computer will stay
in FILL mode and anything else
drawn will look a little different from
what you intended. It can be used in
conjunction with CIRCLE,

ELLIPSE, and other graphic com-:

mands. The next program exploits
this to make our doughnut loo
three-dimensional. o
100 PAPER b:INK 7:CLS e
110 FOR a=0 TO 18O STEP 10

120 cr%=a/10

130 IF a=0 THEN INK

.1z LINE B0,59 TD 80,82 "
140 FOR s=—-1 TO 1 STEP 2

150 INK cr7 MOD & + 2
160 t=RAD (a#*s+90)

170  x=80+50*COS(t) .
180 y=50+20#SIN(t)

150 r=20-y/8

200  ecc = COS(t)*COS(t)
210 FILL 1 : :
220 ELLIPSE x,y,r,ecc,0
230 FILL O

240 INK 1

250 ELLIPSE x,y,r yecc,0

260 END FOR s
270  IF a=180 THEN INK

~ 1:LINE 80,14 TP 80,46
280 END FOR a ~

Line 250 puts a blue border on each
ellipse for clarity; and lines 130 and

270 deal with a feature (irremovable
bug) in ELLIPSE, which can’t handle

- eccentricity zero.
- An arcis a piece of a circle and the

command ARC x1, y1 TO x2, y2, ang
will draw an are from (x1, y1) to (x2,
y2) which yields an angle ang at the
circle’s centre. The angle is measured
anticlockwise, from start to end of the
arc, in radians. :

Here’s a program using ARC that
was written as an advertisement for
the Popsident Toothpaste Con-
glomerate.

100 PAPER 1:INK 2:CLS

110 FILL 1 :

120 ARC 30,50 TO 80,70,~1,5

- TD Ba,28,=.3 TO §E;§ﬁ; —;75'

“130 FILL O

A0 FIbE s =

150 ARC 130,50 TO 80,70,1.5
TO 80,28,.3 TO 130,50, .75

160 FILL O ~ o

170 FILL 1:INK 7

180 ARC 35,50 TO 125,50,1.2
TO 35,50,1.2 '

190 FILL O:INK 2

200 LINE 35,50 TO 125,50

210 FOR k=50 TO 110 STEP 10

220 LINE k,36 TO k,64

-230 END FOR k

The screen area is treated like -a
transparent ‘doorway’ into the (x, y)
plane. (This can’t be called a window,
because the QL usesthat for a related
but different idea.) The standard
‘default’ position of this doorway is
0-100 in the x-direction, 0-165 in the
y-direction. The SCALE command
lets the doorway be moved around,
staying the same shape, but varying
in size and position. In fact SCALE
vh, X0, yO creates a doorway with
vertical height vh (and width about
1.65*vh), and bottom left corner at
(x0, y0). To elaborate that toothpaste
ad, add the lines shaded: :

100 PAPER 1:INK 2:CLS

102 FOR vh=100 T0O 600 STEP 100
104 SCALE vh,80-.8%vh,50-.5%vh

| 110 FILL 1

120 ARC 30,50 TO 80,70,-1.5

T0 80,28,-.3 T0 30,50, --79
130 FILL 0° e 2 e
140 FILL 1 : '
150 ARC 130,50 TO 80,70,1.

TO 80,28,.3 TO 130,50, -75
160 FILL ©
170 FILL 1:INK 7 -
180 ARC 35,50 TO 125,50,1.2

TD 35,50,1.2
190 FILL O:zINK 2
200 LINE 35,50 TO 125,50 = -
210 FOR k=50 TO 110 STEP 10
220 LINE k,36 TO ky64
230 END FOR k

}240 END FOR vh

ENCOULEUR?

All those overlapping red mouths
tend to look jumbled. But we could
draw them in different colours. Or,
being lazy, the colours could be
changed after they’re drawn. (Picas-
so could have gone from his blue to his
pink period at the touch of a button.)
The comand RECOL ¢0, c1, ¢2, ¢3, c4,

¢5, ¢6, ¢7 changes colour 0 to c0, 1 to

cl, and so on. Here c0-c7 are colour
codes in the range 0-7. Here it is in
the toothpaste ad: ,
The new lines are shaded: ° -
100 PAPER 1:INK 2:CLS )
102 FOR vh=100 TO 600 STEP 100 ~.
104 SCALE vh,B0—-.8%vh,50—.5%vh
110 FILL 1
120 ARC 30,50 TO 80,70,-1.5 e
70 80,28,-.3 TO 30,50, —.75
130 FILL O :
140 FILL 1 e
150 ARC 130,50 TD 80,70,1.5
70 80,28,.3 TO 130,50, .75
160 FILL O
170 FILL 1:INK 7
180 ARC 35,50 TO 125,50,1.2
T0 35,50,1.2 =
190 FILL 0z INK 2
200 LINE 35,50 TO 125,50
210 FOR k=50 TO 110 STEP 10
220 LINE k,36 TO k,&64

230 END FOR k

8232 c=vh/100
§>54 IF c<3 THEN c=c-1
236 RECOL 0,1,c,3,4,5,6, ]

240 END FOR vh - ;

250 REPeat loop

260 RECOL 7:6,5,4,3,2,1,C

(270 END REPeat loop B
There is a different coordinate sys-
tem, used by some of the graphics
commands (BLOCK, WINDOW for
example). It has 256 rows (0-255) and
512 columns (0-511), but on a TV
display these are effectively cut down
to 200 rows (0-199) and 450 columns
(0-449). The rows now run from top to
bottom. In pixel graphics, a solid -
rectangle of colour can be produced

-using:

BLOCK w, h, x,y, c o
where w is the width, h the height, (x,
y) the coordinates of the top left
corner, and c¢ the colour code. As a
final fling, here’s a design of a tartan
for the McFractal clan. It uses a
technique called recursion, whereby
a procedure in SuperBasic can be
made to.call itself, like a snake eating
its own tail. We'll go into this idea
later in the series. T ‘

100 PAPER 7:CLS : @
110 box 100,10,180,0 :

120 STOF ,

1000 DEFine PROCedure bouix,v,s.n}
1010 LOCal a,b,x0,v0,s0 1

1020 IF n=5 THEM END DEFine box
10Z0 BLOCK 1.6%s,5,3,Y.N

1040 FOR a=0 TO 1 -

1050 FOR p=0 TO 1

1040 nO=x+arb.4%s/7

1070 - yO=y+hed%s/7 °

1080 s0=3%s/7

1090 . box x0,y0,s0,n+1

1100 END FDR b

1110 END FOR a

112G END DEFine box
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THE PROGS

A slight diversion this month, as we look at some

interesting graphics screens from our recent competition and

announce the winners (Part Il next month).

Talent Spotters — |

The quality of the entries for
our Talent Spot competition
(March) was so high that we
have forgone our usual format
for the ‘progs’ and include
instead the winning entries.
Five appear this month and the
remainder next month.
AstheQLhasa

,~] g,

tephen Andrews

comprehensive set of graphics | (Southport), A Pritchard

commands the competition (Addlestone), Stephen

might not have seemed Andrews (Chippenham), Hugh

difficult. However, with only McGovern (Horwich), J

25 lines code, with a maximum | Whitton (North Halling), Nick

of 50 characters to each line, Flowers (Hailsham), Richard

the prospect becomes Belsey (Hitchin), M Picknell

daunting. (Balssall Common) and last,
The winning entries came with two entries Chris Bower

from: Andrew Arnold (Wokingham).

Dragon’s Portrait length restriction, The code
Chris Bower hasbeen condensed using an
This was the most encryption routine linked to
sophisticated entry we the QL’s alternative char-set.

received. Its author has
ingeniously circumvented the

181 ob="1jAESptne ) L4 naBubkK M 9B S4100 P2 Clgs”
B2 ATA ofbd" 234 (1542 | gitoctabsHeraSRt™ "+, #"

183 DATA "¢,¢,","4,4,","Tith BRb &8r 'hat"

16 DRTR " Indot3+I0HIBREIGHS RLC"," IfyB+l RO+ 49"40%
105 bE="+ A1+ S1314Ct+ +1RH HyH 3073951 {1 3150 +8k00"
185 DRTA "HaG0AqhiPuake” " 1461+ THELint] il 316"
187 DATA "B+ 31 Gudslits ", 3+45901 543433 20ER"

The picture takes some five
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oy HEY et ® =" WALy un 2 67 LINE 117,20.5 TO 140,20.5:LINE 117,28 TO 117,20
I'E DATH "é ﬁ!q q5+131q3 i"‘ti ! II+1fL+1’ 68 AT 3,8:PRINT"CUBS ON WEDNESDAY":PAPER O
169 DRTA pég fn!ng¢B;Bf lnb ' B9+? ‘+11 69 CSIZE 2,0:AT 23,11:PRINT "by Stephen Andrews"

118 DRTA "[&1+ A30KAS; 1+ig+ {13413  BEBIAI=HIHIR" | 20 BT (el iue B7ah 10 97 oh 1l doR e o0

111 DATR ° w3, "}+ﬁj+1 H+,","1++1+1+-1+H+f" 72 LINE 104,27 TO 104,24.5 T0 97,25: FILL O

P \ T AbE AR P 1an | 73 FILL 1:LINE 107,24 TO 107,27 TO 114,26
112 c§="10g31 ﬁ-’lﬂ*' °+1H+'1u9@9!5pjﬂ':‘!d¢i‘v. $32IFICEII" | 74 Line 114,26 TO 114,23.5 T0 107,285 FILL 0

113 OATA L$ LA 233 pﬁ'gﬂluﬁ" "3++1 3q++'" 75 PAUSE:CLS:END DEFine
LA
115 DATA "BUIH" %, "’.‘-‘i ! "HLvE}J}J "EE"
ﬂf« g;]i T kp&ip.lpmfu DE}JM}J ATaDaFY 1di" gagtlegfb?gm fqrists ct%mgnﬁ tog.ither ﬁ a

i A mjl:“él‘i' W"'WUB‘;P 1+a+..mg+1-’)1" Félwgsl‘)}‘érblz‘:sli% graphics giftﬁgfhascrzr;i:dosgﬁuci
118 OIH Yim'ﬂ 993 FOR i=AT0 3 A (l=z8" " comm a r Vi i i oin, r
113 HO0E B:060181 r AR o G D | ™ 240 | o el cvengoing ot
178 DEFine PROCedure a‘:}{,ﬂ:‘ L0Cal i.b.e Randomly generated stars and | took it into account!)

¥ . ] . 5 1 MODE 8:PAPER &5:INK 6:CLS:FILL 1:x=0:b=24:0VER 1
121 E1=E1+1:C=EHUEU{‘I-(?',!C1 J=341e=(t+OM0D 2:5ELect ON © | 2 ARC 10,8070 22,92,P1 TO 10,80,-P1/4:FILL 0:es=274

122 ==2:RETuen :=128T0 141:b=0:FOR {=127T0 crambid x,a | § SEEE, Saaron not 10 100IPOINT RNDs200,RND:50+30
23 =1T0 127:H0VE INT (c/8) $SORTC1+4) :TURN C¥451tzai=] | 5 END DEFime 1M Oireil 1ot o 5, BL00K mascomyasc
124 o=t L INK CODE (x§ (x ) 492:=1T0 156:PENDONNFILL 1 | 5 S0, T Ine Trr s50 i i S aaD (3% (n€17) — (o173
125 d swhc-141,BPENUPSEND SELect :60 TO 121 8 G0 SUB b:INK 2:LINE_R 65,48 T0 3,5 T0 3,-5:1=30
126 REMark %% AL User 1585 ke T i FIEUET S A0 0TS T S ek 80,240

“ 4 n 4 ' : S e 11 CIRCLE 90,20,25,.21,PI/2:CIRCLE 80,26 t,-21 1.6
127 REHark % DFGQDH & Portrait bg Chris Bower 12 £ 18,¢, 362 65,240:f 6,6,368,72,0:f &,6,305,94,0

13 f 18,t,283,65,240:f 6,6,289,72,0:f 6,6,350,95,0
14 FOR n—304 TD 360 STEP 10 + 5 5,n 80, 0 INK 346,3
13 FILL 1:LINE 130,070 120,42, 150 oTO0 125 42: INK 1

Killer Blobs R 16 FILL 1:LINE_R 4.5,-37T0 4, 970 4 —F,-%. 5 STO 6,2
; ever expanding circles are 17 LINE_R TO 5.5,-2: INK 734 S,5,320,95,208:AT 8, 22
Edward J Whitton spiralled up across the screen. | 18 PRINT CHR$(183): PRINT#0O," Castle Of Doom"

Geometry comes to the forein | The overall effectis tocreatea | :FILL O ;

this program. Using a formula | sense of perspective aswellas | 19 LINE_R —32,61T0 0,6,i;~.5T0 0,-6: INK 4160 SUB b
carefully worked out tofitthe | motion. The joke title alsowent | 20 INK O:h=-1.5:ARC_R ~123,9T0 5,0,h TO 5,0,hir=—i
QL’s display (line 35) a series of | down a treat. 21 ARB.R 9,810 5,0:h TO 5y0;h,r,8T0 5,0, 189 8,0,h
22 FOR n=1 TO &6:BEEP 20,n:RECOL #0,0,n,n,n,n,n,n,n

S REMark *%%% QL-User 1985 *¥#x . 23 ARC 5,70T0 10,90,h TO 15,90,h:BEEFP y,n:G0 TO 22
10 REMark **xx killer Blobs by Edward J Whitton 24 FOR n=0TO a:CURSOR RND#w+x ,RND%*d+y:PRINT '} :a=t
15 MODE O:WINDOW #1,512,256,0,0 25 ¥ 15,6,e,46,90: e=354: s=20: d=35: y=70: x=99: RETurn
20 PAPER #1,4:CLS #1:SCALE 400,-50,0:c=2

25 FOR x=100 TO 80 STEP -20 27 REMark #%%% QL User 1985 ##**%

30 c=(2%(e=7))+(7*{(c=2)):FOR n=1 TO 300 STEP 1.1 28 REMark *%x% Castle of Doom by Andrew R.Arnold
35 a=n+n*SIN(n/5.9#P1) :b=n—n*COS(n/S.9*P1) 29 REMark NB. Line 18 amended by our Technical Edi

40 INK c:FILL 1:CIRCLE a-(100-x),b-(100-x),n/10
45 INK O:FILL O:CIRCLE a—(100-x),b-(100-x),n/10
S0 NEXT n:NEXT x:FDR n=0 TO 10

59 CSIZE 2,1:0VER 1:INK (n<10)+(7%(n=10))

60 CURSOR n+70,100-n

65 PRINT "INVASION OF THE KILLER BLOBS"

tor so that no problems are encountered when typin
g—in the listing (original line < 50 chars)

70 NEXT n:PAUSE Tree remarkable. The author shows
A Pritchard mastery on all fronts. As
A stunning surreallandscape. | programming goes, adroit use
The perspective is of recursion enables the tree to

Cubs stillness that is quite unique. breathtaking and the detail be built up branch by branch.

Stephen Andrews Furthermore, the simple 100 REMark #*#% QL User 1985 #*#

Picture Composition comes expedient of surrounding 110 REMark #*#% Tree by A.Pritchard #x*#*

before programming skill in objects with a yellow border 120 PAPER 5:PAPER#2,5:WINDOW 512,256,0,0:MODE 8

i i 130 INK 7:FILL 1:CIRCLE 80,60,10:FILL O: INK#2,0

this entry. The scene though captures a moonlight 4 : E 80 2.1 01 PErE NEXT 1

criinle Leita Blealk saris atmosphere. 140 FOR i=1T0 10:CIRCL 1248 ,.1,P #NE i

simple a 150 FOR h=25 TD 12STEP -1:d:NEXT h:INK O:FILL 1

13 REMark ##* QL User 1985 ##* 160 LINE 0,-3TD 28,40T0 36,40:ARC TO 50,-3,PI/2

21 REMark ##% Cubs by Stephen Andrews #*# 170 FILL O:tr 28,40,20,8:INK 3:AT 0,5:0VER 1

S1 DEFine PROCedure QLU 180 CSIZE 3,1:PRINT “"Shivering in the Wind"';

52 WINDOW 512,256,0,0:PAPER 1:INK O:CLS:FILL 1 1920 CSIZE 2,0:PRINT "AP8S";

53 LINE 29.5,20 TO 29.5,25 TO 31,25 TO 31,20 200 DEFine PROCedure tr(x,y,l,b):LO0Cal i,f,g,bl

54 LINE 30,20 TO 30,60:LINE 29.7,60 TO 31.8,60 210 IF 1<2 THEN RETurn

55 LINE 31,60.5 TO 30.8,59.5 TO 30.8,25 220 FOR i=1T0 4

Sé6 LINE 30.8,25 TO 31.2,25 TO 31.2,20:FILL © 230 bl=b/2:IF b/2>1 THEN FILL 1

57 FILL 1: LINE 140,20 TO 140,0 TO 0,0 TO 0,20 240 Ff=x+(i*1-1.2#1-RND(1))%*1.2:g=y+RND(1#2.3)-1/3

58 LINE 0,20 TO 140,20:FILL O:FILL 1 250 k=0:1IF i=4AND 1=20 THEN k=3

59 LINE 80,20 TO 80,30 TO 79,30 TO 90,34 260 LINE x,y TO f,g TO f+bl-1,g

60 LINE 90,34 TO 110,32 TO 118,28 TO 117,28 270 LINE TO x+b-1,y—k TO x,y

61 LINE 117,28 TO 117,20 TO 80,20:FILL O 280 FILL O:tr f,g,1/2,b/2:NEXT i:END DEFine

62 INK 6:FILL 1: CIRCLE 100,60,6:FILL O 290 DEFine PROCedure d:p=RND(150)-30:g=RND (160)

63 LINE 0,20.5 TO 29,20.5:LINE 31,60.5 TO 32,60 300 INK 3:FILL 1:LINE p,10 TO (p+g)/2,h TO g,10

64 LINE 31,59.5 TO 31,26:LINE 31.5,26 TO 31.5,20.5 310 FILL O:INK 7:LINE (p+g)/2,h TO g,10:INK 3,5

65 LINE 31.5,20.5 TO 80,20.5:LINE 78,31 TO 90,35 320 FILL 1:LINE p,10TO (p+g)/2,10-(h=10)/3T0 g,10

&6 LINE 90,35 TO 110,33 TO 118,28:CSIZE 2,1 330 FILL O:END DEFine
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The stories behindthe news

and background to current

topics of interest, from QL

User’s doyen of discriminating

delvers — Sid Smith.

“Americais a very tough
proposition for any British
company,” Nigel Searle told us.
“People visit New York and
California and imagine that
the USislike England;if they
looked at New Mexico and
Nebraska they’d realise it
certainly isn’t.”

Searle was speaking on his
last day as Sinclair’s Managing
Director, and the eve of his
move to Boston,
Massachusetts, where he’ll be
leading the company’s
renewed attempt to sell into
the American market.

With eight years’ experience
inthe States, three of them as
head of Sinclair US (and with
an American wife) Searle is
highly qualified for what he
sees as “an important strategic
move.”

“I think some companies go
tothe Statesjust because
they’ve proved they can play in
the boy’s game, and want to
prove they can play in the
men’s game. But if Sinclair had
had no experience in the
States, I'd like to think we’d be
taking a very cautious
approach indeed.

“However, we sold nearly a
quarter of a million of our
computersin the States
between 1980 and 82, before
we did the deal where Timex
took over our sales there; so I
think we have grounds for
being very optimistic.”

And was Searle worried
about the Atari ST, and its
effect on US sales of the QL?

“There are two
considerations—will Atari
bring that product to the
market quickly, and if it does,
willit go for distribution
primarily in the USA orin
Europe?

“There’s evidence that Jack
Tramiel thinks European
markets are more price
sensitive and therefore a more
logical place to go with a low-
price product. He’s also got
some reasonably good people in
European marketing
operations.

“But the bottom line isthat I
just don’t know. So my
objectiveis to establish the QL
in America before anyone even
seesan ST.”

Butif Tramiel’s machine
does appear on time and on

NEWS BACKGROUND

spec, how will the QL fare?

" “It’s a marketing problem —
and the two of us will be taking
avery different approach. If
Tramiel choses tolaunch in the
Statesin the near future at the
price he’s talked about, then
he’s going to be wanting very
high volume sales—and I don’t
know if there are that many
people who want that much
computing power.

“In sheer numbers, we could
be successful with much lower
numbers than Atari. We’'ll
have a very low overhead
operation, and of course the
company doesn’t stand or fall
by how we do in America.

“So our objectives are
conservative —to make sure
that whatever we sell in the US
is sold at a profit. We don’t have
to diein the attempt to get a
major share of that market.

“And software will be
developed anyway —not
because we're selling 50,000
machines in the USA, for
which you wouldn’t get any
software at all, but because
we're selling 500,000
worldwide.

“We have a big commitment
to the US market; the very fact
that I'm going shows that. But

USER GROUP NEWS

Leon Hellef reports on the

latest activities from the

independent users’ group

files.

A one-day workshop was held
in Cambridge at the end of
April with over 70 people
attending.

Tony (QDOS) Tebby was
much in demand, answering
questions on QL hardware and
software, and GST were
showing off the production
version of their C compiler,
launched at our earlier
Swindon meeeting. A couple of
mice putin an appearance,
interfaced to QLs, with some
rudimentary software. I can’t
say too much about this
project, asitis still ‘under
wraps’, but Iwouldn’t be
surprised to see Digital
Research’s GEM (as used on the
Atari ‘Jackintosh’) running on
the QL before long. Martin
Baines of CST anounced they
were working on a very
versatile expansion system,
which would allow users to
have disks, RAM expansion,
and up to two other
peripherals, all ‘on-line’ at

we don’t have to take the very
big gamble that someone like
Jack Tramiel will. He'll have to
putinliterally $50min
advertising and production if
he’s to succeed against Apple
and IBM; he’ll either make a
killing or lose that $50m.”

Your reporter suggested
that the hardest part of selling
the QL in the USwould be
selling the microdrive — and got
instant agreement from
Searle.

“A tough proposition!
Particularly because a number
of companies like Texas
Instruments, and Coleco with
the Adam, have released
products with high speed tape
devices and then not done
particularly well.

“Explanations won’t help;
you’ve got to show people. So
part of our job inthe US will be
getting the machine reviewed
by people who really matter,
exhibiting at small computer
shows and clubs very widely
over the country, and having
the machine used by a very
small group of extremely
influential people.

“In Britain, people who write
about computing tend to
express their own opinions. In

once. Medic were there in force,
with pre-production samples of
their combined disk interface,
.5 Mb RAM, parallel printer
port, and user socket.

An IGLUG member has
developed a piece of software
that allows any key tohave a
string or even a whole program
assigned toit. The new key
definitions are accessed by first
pressing the “CAPSLOCK?”
key. Pre-defined libraries are
provided for use with
SuperBasic programming and
Quill, and a utility is supplied
enabling the user to define his
own libraries.

Another product recently
introduced is a Zilog Z8 single-
chip processor. This forms the
basis for an ‘intelligent’
peripheral card interfaced to
the QL via one of the serial
ports. Itis being used for
programming EPROMS at
present, but other applications
that spring to mind are: serial/
parallel conversion, modem
control, robotics, and a cassette
interface (for reading
Spectrum programs and data
into the QL). -

On an entirely different
tack, the Open University are

the US, computer journalists
always call on some industry
guru and quote him or her.
There are no more than seven
or eight of these gurus,
whether they’re from
Computer Letter or the
Yankee Group or whatever,
and Sinclair has to get these
people saying, this cup’s half
full, rather than, this cup’s
halfempty’.

“I know most of those people
from when I was in the States
before, and we have to
persuade them to sit down with
a QL and experience the
loading time of something like
the spreadsheet program, and
to actually pick up a cartridge
and putitin their pocket with
their keys and coins and see
thatitis an attractive medium.

“We’ve got to avoid those
people saying, ‘here comes
another small British
company, it got knocked out
last time with Timex-Sinclair
and it’s coming in with a tape-
based machine and everyone
knows tape is dead as a storage
medium’.

“The way to stop them
writing thatis to let them
experience thatthe QLisa

viable product.”

working on a course entitled
‘Design and Innovation’, which
incorporates a case study on
the design and marketing of
the QL. Bearing in mind the
QL’s chequered history this
should make interesting
reading.

Finally, we have just been
informed that a Danish
software house has a contract
to translate the Psion packages
into Danish. Apparently
similar translations are in
progress into Spanish, French,
Italian and German. It looks as
though Sinclair is serious
about the QL in Europe.

The Independent QL Users’
Group (IQLUG) publishes a
monthly newsletter,
maintains a software
library, supports local
groups, and provides
members with a free advice
service. Workshops are
arranged from time to time
in different parts of the
country. Further details are
available from:

Brian Pain, 24 Oxford

Street, Stony Stratford,

Milton Keynes MK11

1JU. Tel: (0908) 564271
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FED UP WITH YOUR MICRODRIVES?

Speeding up your data access with Viglen disc drives means instant reliable access
every time.

eBesl,jt Service.
A rom
DMty Vislen

= s s coMPUTER A SUPPLIES
Pﬂéi ;e 0%

Best Design/i

. I EED BN IS NN GEN NS GNN BED IS B =S
4 Post to: Viglen Computer Supplies. Credit card holders

Unit 7, Trumpers Way, Hanwell W7 2QA. order ne
3" Telephone: 01843 9903. tuary orcer by phovio |

Please send me :

IencloseCheque/PO.for€ _ Add£l2forcarriage
Cheques payable to Viglen Computer Supplies. & insurance I
I Name '
Address ]
QL6 i

I prefer to pay by ACCESS/BARCLAYCARD
- | (Delete whichever is not applicable) lf;;:‘;;‘;yd:."rg‘:jgl’; I
% 2 e : I Address mu;(hk;adme I
5 32 inch drives : 90 Card No. same as car or
g ' : = !
also availab | Sigdtits E

h--_--__—-—-—-d
Qffer subject to availability. Prices subject to change without notice

DISC DRIVE AND INT! OFFER FROM VIGLEN

Q - Disc Interface + 200k single drive (Formatted capacity) £199inc VAT
Q - Disc Interface + 800k single drive (Formatted capacity) £249inc VAT
Q - Disc Interface + 1.6M dual drive (Formatted capacity) £329inc VAT

The above systems are complete and ready to plug in and use, and include Utilities disc to convert
psion exchange software from microdrive to disk .
Q- Disc Interface on its own v £149inc VAT

NEW!  APRINTER STAND

e

®For 80 column matrix ' g

printers :
®Raises printer high enough to put R By
continuous stationery underneath

®Beautifully finished in clear perspex @ Viglen quality every time
TABLE ®Will accept paper up to 124" wide ® Non slip rubber pads
Dimensions: 15” (380mm) wide (320mm) deep 4” (90mm) high
Printer Stand Also available 136 column stand @ £27 inc. VAT.
£44+OF vowr |  COMETOVIGLEN FOR A FAST, FRIENDLY, PERSONAL SERVICE
Carrlage & PaCkIng 2300 Orders welcomed from eBcEﬁ&ElﬁhEﬁgiglgnLEt%ep!}(m%ECOM E

[ A ST B s g e AR B R A RS S e, tey ¥ Sy Prices subject fo change without nofice |
Post to: VIGLEN COMPUTER SUPPLIES, UNIT 7, TRUMPERS WAY, HANWELL, LONDON W7 2QA.

| |
| |
: Pleasesendme —_ (qgty) PRINTER STANDS at £17.95 each. | enclose Cheque/P.O. for £ made out to :
| VIGLEN COMPUTER SUPPLIES or debit my ACCESS/BARCLAYCARD No. |
| |
| Name | ‘ ™ Signature |
I I
|  Address QLUs |
L S o v s e e R e e m itk e e o e e St o e i ] it e S s e o st e Bt S BV S ]
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PORT 1

‘ ‘ JOYSTICK [ CENTRONICS
L BARGAINS | | s Hi § e
e.g. for DISC i ik NTEREACE
Pricesd include VAT and carriage
QLCOMPUTER..............cc.... ONLY£379  256RAM.........oo ONLY£174
[ folalg)Vlce]q R —— £8  Transformboxfor20 carts............. £6
10 Microdrive cartridges + Transforms box £24
PRINTERS (Interface/cable included)
nterface/cable include
BrotherM1009 (P)...ce £199  Mannesmann Tally MT80+ (P)...... £229 DOUBLE EXPANDER 'SCREEN/DUMP

TaxanKP810(P)..
Serial cable (9).....

£319  QuenData 18cpsdaisywheel (P) .. £289
..£10  Parallelinterface (P)...................... £29

CENTRONICS PRINTER INTERFACE £29.95 inc.

Please call for lowest prices on most printers * 12 month guarantee.
* Connects QL to any CI_ENTRO‘NICS compatible printer.

MONITORS (Cables included) * fully self-contained with 3 metre cable.
Microuitec CUB 1451/DQ5 .......... £254  PhiipsY7001 hi-resmonochrome £92 % Fu,ﬁ, Tg%?g{{g,célmm OQSD%R; gﬂg;ggs‘?ge;;'g ;,“S%ﬂ‘g;ﬁ;ages
Microvitec CUBwithstand................ £272 CUB swivel stand only............cc £25

SPIKE SUPPRESSOR 13 AMP SCREEN DUMP__£4.99 inc.
Four 13 amp sockets with mains lead and 13 amp plug, attenuation, 30d8, 1MHz to icgoup'e?ié%jl'os: '&?353333 égr't)rrilt;'tzr'
30MHiz computer, printer, dBc drive etc £36 e T

DISK DRIVES DOUBLE EXPANDER £39.00 inc.

MicroP 1st3Y2" drive + P.S. + diskinterface 720K formated ... £294 * Connects up to 2 expansion cards to QL.
MicroP2nd3Y2"drive....................£159 QLdiskinterface......... ...£113 * Ideal for RAMpack and DISC interface combination.
Computamate 3Y2" or 5%4" dual 720K X 720K complete system......................... £499

Computamate QL diskinterface £149 JOYSTICK ADAPTOR £4.99 inc.

*4 Plugs into either CTL1 or CTL2.

SOFTWARE * For use with Atari/Commodore style joysticks.
T —— £16  TalentWest.......... TalentZkul............ £16 N
MetacomcoAsserndler £36  BCPL......... LS e 58 m MOUSE — Call for details.
CashTrader.............. £55  QLToolkit..... Touch' ™ Qo........... £22
ProjectPlanner ............ £35  Entrepreneur, Decision Maker ... £36 Please contact your computer dealer or send your order
Integrated ACCOUNES ..o £79 with cheque to:
MICRACLE SYSTEMS LTD Sinclair and QL
STROHG COMPUTER SYSTEMS Avondale Workshops are Trade Marks of
:I(\IoodlanddWay, SINCLAIR Resggrghs Ltd
Cottage, Peniel, Carmarthen, Dyfed, SA32 7D/ ingswoo megm ACCE
BfTVHI. G 2iTne s yfn, melll BRISTOL BS15 10L orders
el: (0267) or assistance anytime ! ! ! Tel: (0272) 603871 x 210 welcome

— | Garry Marshall

[ Ql. BANK INTRODUCING THE
ACCOUNT || |SINCLAIR OL

Fed up with infrequent Bank statements2 Avoid Bank with a foreword b)’ Nigel Searle,

charges and keep up to date with QL BANK . .
ACCOUNT. Check your mortgage HP, standing orders! Sinclair Research Ltd

Budgetyour bills. Explains how the QL works and what you can do with
* Automatic posting of Standing Orders & other regular it. The book is aimed at the first time user of the QL, the
payments or credits. complete newcomer to computing and the experienced

user who wants to get his QL up and running as quickly as

* Delete, amend and even backdate entries. Scroll pessible
through accounts. :

17 i
* -6 different entry search routines! > pages Hieptraed £6.95 paper

* Postitems to account headings chosen by YOU to suit
your circumstances. Print outindividual accounts & ORDER FORM

summary. eg all payments to Building Society. to HCP, 17-21 Conway Street, London WIP 6JD
Please send me........ copylies of INTRODUCING THE

SINCLAIR QL (SBN: 09 15894| X)at £6.95 each POST
FREE in the UK.

* Output of Bank statement & accounts to Epson
compatible printers. Makes automatic use of memory
expansions. Demonstration bank accountincluded.

Cartridge & Manual £19.95 + 50p p&p.

| enclose my cheque/postal order for £.............. made
Cheques & POs to: payable to Hutchinson Computer Publishing.
. Name
cenprime software Seligss

Dept. 1, 10 Castle Street
RUGBY CV21 2TP

i

please add £1.00 per copy for overseas orders "l"H '“”D "mp
O

ﬁ Coventry (0203) 686162

L
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DIY Assembler

Giles Todd

Atlonglast, the final episode.
Over the last four months the
program has been through a

battery of tests. The results
reveal that two lines need to be
altered. They are 3510 and
5640. Corrected, these appear
in full at the end of the listing.

11600 :

11610 DEFine PROCedure 1ink23

11620 SELect ON stype=3 TO 1é:operr

11630 SELect ON dtype=3 TO 16:operr

11640 word(0)=shift (15)+shift (14)+shift (8)

11650 IF stype=1 AND dtype=1 THEN

11660 word (0) =word (0) +reg (src$,stype) #shift (9) +
8%shift (3) +reg (dests$,dtype)

11670 END IF

11680 IF stype=2 AND dtype=2 THEN

11690 word (0) =word (0) +reg (src$,stype) #shift (9)+
F#shift (3) +reg(dest$,dtype)

11700 END IF

11710 IF stype=1 AND dtype=2 THEN

11720 word (0) =word (0) +reg (dest$ ,dtype) #shi ft (9)
+17#shift (3)+reg(srcs,stype)

11730 END IF

11740 IF stype=2 AND dtype=1 THEN

11750 word (0) =word (0) +reg (src$,stype) #shift (9) +
17#shift (3)+reg(dest$,dtype)

11760 END IF

11770 object$=cvss$(word(0),2)

11780 program_counter=program_counter+2

11790 END DEFine 1ink23

11800 =

11810-DEFine PROCedure 1ink27

11820 LOCal length

11830 SELect ON stype=2,14 TO 16:operr

11840 SELect ON dtype=2 TO l6:0perr

11850 word (0)=shift (15)+shift (14) +shift (7)+shift (&
)+reg(dest$,dtype)*shift(9)+amode(stype)*shift(3)+
reg(srcs$,stype)

11860 1ength=2+overhead(stype,mnt,srct)

11870 opcode

11880 program~counter-progrlm_counter+1ength
11890 END DEFine 1ink27

11900 :

11910 DEFine PROCedure status

11920 LOCal length

11930 IF dest$="CCR" THEN

11940 word (0)=shift (14)+shift (10)+shift(7)+shi+f
t(6)+amode(stype)*shift(3)+reg(src$,stype)

11950 length=2+ov¢rh.ad(-typl,mns,srct)

11960 opcode

11970 END IF

11980 IF dest$="SR" THEN

11990 word (0)=shift (14)+shift (10) +shi ft (9) +shif
t(7)+shift(6)+amode(stype)*shift(3)+regosrc$,stype
)

12000 1ength-2+overh¢nd(stype,mnt,srcS)

12010 opcode

12020 END IF

12030 IF src$="SR" THEN

12040 word (0)=shift (14)+shift (7)+shift (&) +amode
(dtype)*shift(3)+reg(delt$,dtype)

12050 1ength=2+overhead(dtype,mns.dests)

12060 opcode

12070 END IF

12080 IF src$="USP" DR dest$="USP" THEN

12090 word(0)=shift (14)+shift(11)+shift (10)+shi
fE(P?)+shift (&) +shift(5)

12100 IF src$="USP" THEN word (0)=word (0)+shift (
3)+req(dests$,dtype)

12110 IF dest$="USP" THEN word (0) =word (0) +reg (s
rc$,stype)

12120 length=2

12130 object$=cvss$ (word(0),2)

12140 END IF

12150 program_counter=program_counter+length

12160 END DEFine status

12170 :
12180 DEFine PROCedure 1ink20

12190 LOCal length

12200 IF NOT (stype=1 AND dtype=1) AND NOT (stype=
S AND dtype=S) THEN operr

12210 word (0)=shift (15)+shift (14) +shift (8)+(stype=
5)*shift(3)+reg(dest‘,dtype)*shift(9)+reg(srct,sty
pe)

12220
12230

length=2

ob ject$=cvss$ (word (0) ,2)

12240 program_counter=program_counter+length
12250 END DEFine 1ink20

12260 :

12270 DEFine PROCedure link1

12280 LOCal i,length,size,temps

12290 sizetemp

12300 IF temp$(i)="I" OR stype=12 OR stype=13 THEN
12310 IF stype<>12 AND stype<>13 THEN operr
12320 SELect ON dtype=2,10 TO 16:0perr

12330 word (0)=ghift (9)+sizesshift (&)

12340 IF dest$="SR" THEN

12350 word (0) =word (0) +60

12360 ELSE

12370 word (0) =word (0) +amode (dtype) #shift (3) +
reg(dests$,dtype)

12380 END IF

12390 ELSE

12400 word (0)=ghift (15)+shift (14)

12410 IF dtype=1 THEN

12420 IF stype=2 THEN operr

12430 word (0) =word (0) +reg (dest$,dtype) #shi ft
(9)+niz-*-hift(6)*lmodc(ltyp.)*-hift(3)+r¢q(src8,|
type)

12440 ELSE

12450 IF stype<>1 THEN operr &

12460 SELect ON dtype=2,10 TO 1&6:10perr

12470 word (0) =word (G +reg (src$,stype) #shift (
9)+shift(B)+sizl*shift(6)+amodl(dtype)’shift(3)+r¢
g(src$,stype)

12480 END IF

12490 END IF

12500 length=2+overhead (stype,mn$,srcs$)+overhead (d
type,mn$,dests$)

12510 opcode

12520 program_counter=program_counter+length

12530 END DEFine linki

123540
12550
12560
12570
12580

g

DEFine PROCedure 1ink2

LOCal i,length,size,temps

sizetemp

IF dest$="" THEN

12590 SELect ON stype=1,2,10 TO 16:0perr

12600 uord(O)-uord(0)+shift(15)+Ihift(l4)+lhtft
(13)+shift(B)+-hift(7)+shift(6)+nmodc(|typc)ishift
(3)+reg(src$,stype)

12610 1ength-2+overh.ad(styp.,mn‘,lrct)
12620 opcode
126306 ELSE

12640 IF dtype<>1 THEN operr
12650 word (0)=ghift (15)+shift (14) +shift (13)+shi
ft(B)+size*shift(6)*reg(d.st$,dtypc)

12660 IF stype=1 THEN

12670 wurd(0)-uord(0)+r¢g(lrc$,ltyp.)!!hift(
?)+shi ft (5)

12680 ELSE

12690 word (0) =word (0) + (eval (src$) MOD 8)#shi
()

12700 END IF

12710 length=2

12720 object$=cvs$ (word (0) ,2)

12730 END IF

12740

program_countlr=program_countor+lcnqth
12750 END DEFine 1ink2
12760 :

12770
12780
12790
12800
12810
12820
12830
12840
12850
12860

DEFine PROCedure link3
link2

word (0) =word (0) —shi ft (8)
opcode

END DEFine 1ink3

H
DEFine PROCedure 1ink39

LOCal length

SELect ON stype=2 TO 11,14 TO 16:0perr
SELect ON dtype=2,10 TO 1é:10perr

12870 IF stype=1 THEN

12880 word(O)-shift(8)+shift(6)+roq(src3,ltyp.)
+amode (dtype) #shi ft (3) +reg (dest$,dtype)

12890 ELSE

12900 word(0)-shift(11)+|hift(b)+lmod.(dtyp.)rn
hift (3)+reg(dests,dtype)

12910 END IF

12920 1ength=2+ov¢rhlad(stype,mnt,sr:#)+ov.rh¢nd(d
type,mn$,dests$)
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12930 opcode

12940 program_counter=program_counter+length
12950 END DEFine 1ink39

12960 :

12970 DEFine PROCedure 1ink40

12980 1ink39

12990 word (0) =word (0) +shift (7)-shift (&)
13000 opcode

13010 END DEFine 1ink40

13020 :

13030 DEFine PROCedure linké

13040 LOCal temp,disp

13050 word(0)=shift(14)+shift (13)+shift(8)
13060 temp=eval (src$)

13070 program_counter=program_counter+2
13080 disp=temp-program_counter

13090 IF disp>=-126 AND disp<0 OR mn$(LEN(mn$)-1 T

0)=".8" THEN

13100 IF disp<0 THEN word (0)=word(0)+25&4+disp
13110 IF disp>=0 THEN word (0)=word(0)+disp
13120 object$=cvs$(word(0) ,2)

13130 ELSE

13140 object$=cvs$ (word (0) ,2)&cvs# (disp,2)
13150 program_counter=program_counter+2

13160 END IF

13165 IF mn¥F(LEN(mn$)-1 TO)==".S5" AND (disp<-128 0O

R disp>127) THEN operr
13170 END DEFine linké
13180 :

13190 DEFine PROCedure 1ink42

13200 LOCal length

13210 IF stype=2 OR dtype<>1 THEN operr

135220 word(0)=shift (14)+shift (8) +shift (7) +reg(dest
¥,dtype) ¥shift (?) +amode (stype) #shift (3)+reg(srcs$,s
type)
13230
13240

length=2+overhead (stype,mn¥%,src#$)
opcode

13250 program_counter=program_counter+length
13260 END DEFine 1ink42

13270 :
13280 DEFine PROCedure 1ink43

13290 LOCal length

13300 IF stype=2 OR dtype<>1 THEN operr

13310 word(0)=shift (15)+shift (8)+shift(7)+shift (&)
+reg(dest#$,dtype) #shift (?) +tamode (stype) ¥shift (3) +r
eg({src#,stype)

13320 length=2+overhead (stype,mn$,src$)

13330 opcode

13340 program_counter=program_counter+length

13350 END DEFine 1ink43

13360 :

13370 DEFine PROCedure link44
13380 1ink43

13390 word(0)=word(0)-shift (8)
13400 opcode

13410 END DEFine 1ink44

13420 :

13430 DEFine PROCedure 1ink?

13440
13450
13460
13470

LOCal i,length,size,temp#

sizetemp

IF temp$(i)="I" THEN

IF stype<>12 AND stype<>13 THEN operr

13480  SELect ON dtype=2,10 TO 16:o0perr

13490 word(O)=shift(11)+shift (?)+size¥shift (6)+
amode (dtype) #shift (3) +reg (dest$,dtype)

13500 ELSE

13510 word (0)=shift (15)+shift (13)+shift (12) +shi
ft(8)+reg(src$,stype) ¥shift (?)+amode (dtype) *shift (
3)+reg(dest#,dtype)

13520 END IF

13530 length=2+overhead (stype,mn$,src$)+overhead (d
type,mn¥,dest$)

13540 opcode

13550 program_counter=program_counter+length

13560 END DEFine 1ink9

13570 :
13580 DEFine PROCedure 1ink10

13590 SELect ON stype=1,2,4,5,12 TO lé:operr

13600 word(0)=shift(14)+shift(11)+shift(10)+shift(
) +shift (7)+shift (6) +amode (stype) #shift (3)+reg(src
$,stype)

13610 length=2+overhead (stype,mn$,src$)

13620 opcode

13630 program_counter=program_counter+length

13640 END DEFine 1ink10 ]

13650

13660 DEFine PROCedure linki11
13670 1ink10

13680 word (0)=word(0)-shift (&)
13690 opcode

13700 END DEFine linkil

13710 :

13720 DEFine PROCedure link4é

13730 LOCal length

13740 IF dtype<>2 THEN operr

13750 SELect ON stype=1,2,4,5,12 TO ié:operr

13760 word(0)=shift(14)+shift(8)+shift (7)+shift (&)
+reg (dest$,dtype) #*shift (?)+amode (stype) *shift (3) +r
eg(src#,stype)

13770 length=2+overhead (stype,mn$,src$)

13780 opcode

13790 program_counter=program_counter+length

13800 END DEFine link4é

13810 : .
13820 DEFine PROCedure link47

13830 LOCal length

13840 IF stype<>*2 THEN operr

13850 word(0)=shift (14)+shift(11)+shift (10)+shift(
?)+shift (&) +shift (4)+reg(src$,stype)

13860 length=4

13870 opcode

13880 program_counter=program_counter+length

13890 END DEFine 1ink47

13900 :

139210 DEFine PROCedure 1inkil3
13920 1ink12
13930 word (0)=word(0)-shift(8)

13940 'IF stype=1 OR stype=12 OR stype=13 THEN obije
ct$=cvs$(word(0) ,2):ELSE opcode

13950 END DEFine 1ink13

13960 :
13970 DEFine PROCedure 1ink25

13980 LOCal i,length,size,temp#

13990 IF NOT (stype=1 AND dtype=6) AND NOT (stype=
6 AND dtype=1) THEN operr

14000 sizetemp

14010 word(0)=shift(8)+shift(3)+(size=2)%*shift (&)
14020 IF stype=1 THEN

14030 word (0)=word (0) +shift (7)+reg(src#,stype) *
shift (?)+reg(dest$,dtype) ’
14040 ELSE

14050 word (0) =word (0) +reg (dest$,dtype) *shift (?)
+reg(src#,stype)

14060 END IF

14070 length=4

14080 opcode

14090 program_counter=program_counter+length

14100 END DEFine 1ink25

14110 =
14120 DEFine PROCedure link26

14130 LOCal length

14140 SELect ON stype=2,14 TO 1é6:operr

14150 IF dtype<>1 THEN operr

14160 word(0)=shift(15)+shift (14)+shift (8)+shift(7
)+shift (6)+reg(dest$,dtype) #¥shift (9) +amode (stype) *
shift (3)+reg(src$,stype)

14170 length=2+overhead (stype,mn$,src$)

14180 opcode

14190 program_counter=program_counter+length

14200 END DEFine 1ink26

14210 :

14220 DEFine PROCedure 1ink48

14230 LOCal length

14240 SELect ON stype=2,10 TO 14:operr

14250 word(0)=shift(14)+shift(11)+amode(stype) #shi
ft(3)+reg(srcs$,stype)

14260 length=2+overhead (stype,mn$,src#)

14270 opcode

14280 program_counter=program_counter+length

14290 END DEFine link48

14300 :

14310 DEFine PROCedure 1ink28

14320 LOCal i,length,size,temp$

14330 SELect ON stype=2,10 TO 1&:operr

14340 sizetemp

14350 word(0)=shift(14)+shift (10)+size*shift (&) +am
ode (stype) #shift (3)+reg(src$,stype)

14360 IF temp#(i)="X" THEN. word (0)=word(0)-shift (1
o)

14370 length=2+overhead (stype,mn$,srcs$)
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14390 program_counter=program_counter+length
14400 END DEFine 1ink28

14410 :

14420 DEFine PROCedure 1ink29

14430 word (0)=shift (14)+shift(11)+shift (10)+shift(
)+shift (&) +shift (S)+shift (4)+shift (0)

14440 object$=cvs$(word(0),2)

14450 program_counter=program_counter+2

144460 END DEFine 1ink29

14470 :
14480 DEFine PROCedure 1inki5S
14490 LOCal i,length,size,temps
14500 sizetemp

14510 linki

14520 IF temp#$(i)="I" THEN

14530 word (0) =word(0)-shift (9)
14540 ELSE

14550 word (0)=word(0)-shift(14)
145560 END IF

14570 opcode

14580 END DEFine 1inki5s

14590 :
14600 DEFine PROCedure 1ink49

14610 LOCal length

14620 SELect ON stype=1,2,4,5,12 TO 1é:0perr

14630 word (0)=shift (14)+shift(11)+shift (&) +amode (s
type) #shift (3)+reg(srcs$,stype)

14640 1ength=2+nverhead(stype,mns,srcs)

14650 opcode

14660 program_counter=program_counter+length

14670 END DEFine 1ink49

144680 :

14690 DEFine PROCedure 1ink50

14700 wurd(0)=shift(14)+shift(11)+shift(10)+shift(
?)+shift (&) +shift (5)+shift (4) ¢
14710 nbject$=cvs$(word(0),2)

14720 program_counter=program_counter+2

14730 END DEFine 1inkS0O

14740 :

14750 DEFine PROCedure link1é

14760 1ink17

14770 word (0)=word(0)+shift (8)

14780 IF stype=12 OR stype=1 THEN object$=cvs$ (wor
d(0),2):ELSE opcode

14790 END DEFine linkilé

14800 :

14810 DEFine PROCedure 1ink17

14820 1inki13

14830 IF stype=12 OR stype=1 THEN

14840 word (0) =word (0)+shift (4)

14850 object$=cvs$ (word (0) ,2)

14860 ELSE

14870 word (0)=word (0)+shift (10)

14880 opcode

14890 END IF

14900 END DEFine link17

14910 : L

14920 DEFine PROCedure 1ink31

14930 linki1é

14940 IF stype=12 OR stype=1 THEN

14950 word (0) =word (0)-shift (3)

14960 ob ject$=cvs$ (word(0Q),2)

14970 ELSE

14980 word (0) =word(0) ~shift (9)

14990 opcode

15000 END IF

15010 END DEFine 1ink31

15020 :

15030 DEFine PROCedure 1ink32

15040 1ink31

15050 word (0)=word (0)-shift (8)

15060 IF stype=12 OR stype=1 THEN object$=cvs$ (wor
d(0),2):ELSE opcode

15070 END DEFine 1ink32

15080 :

15090 DEFine PROCedure 1ink33

15100 word(0)=shift (14)+shift (11)+shift (10)+shift(
) +shift (&) +shift (S)+shift(4)+shift (1) +shift (0)
15110 object$=cvs$(word(0),2)

15120 program_counter=program_counter+2

15130 END DEFine 1ink33

15140 :

15150 DEFine PROCedure 1ink34

15160 word(Q)=shift (14)+shift (11)+shift (10)+shift(

14380

9)+5hift(6)+shift(5)+shift(4)+5hift(2)+shift(1)+5h
ift (o)
15170 object$=cvs$(word(0) ,2)

15180 program_counter=program_counter+2

15190 END DEFine 1ink34

15200 =

15210 DEFine PROCedure 1link3S

15220 1ink20

15230 word (0)=word(0)-shift(14)

15240 ob ject$=cvs$ (word(0) ,2)

15250 END DEFine 1ink35S

15260 :

15270 DEFine PROCedure 1linkSi

15280 LOCal length,i,temp

15290 SELect ON stype=2,10 TO 1&:operr

15300 FOR i=0 TO 15

15310 IF mn$="S"&condition%(i) THEN

15320 temp=condZ% (i)

15330 EXIT i

15340 END IF

15350 END FOR i

15360 word (0)=shift (14)+shift (12) +temp#shift (8) +sh
ift(7)+shift(6)+amnde(stype)*shift(3)+reg(src$,5ty
pe)

15370 length=2+nverhead(stype,mnS,src$)

15380 opcode .

15390 program_counter=program_counter+length

15400 END DEFine 1inkSi1

15410 :

15420
15430
15440
15450
15460
15470
15480

DEFine PROCedure 1ink3&

word (0) =hex ("4E72")

opcode
program_counter=program_counter+4
END DEFine 1ink36

DEFine PROCedure 1ink37

15490 IF stype<>1 THEN operr

15500 wnrd(0)=shift(14)+shift(11)+5hift(6)+reg(src
$,stype)

15510 object$=cvs$ (word(0) ,2)

15520 program_counter=program_counter+2

15530 END DEFine 1ink37

15540 :
15550 DEFine PROCedure 1inkS2

15540 LOCal length

15570 SELect ON stype=2,10 TO 16: operr

15580 word(0)=shift(14)+shift(11)+shift (F)+shift(7
)+shift(b)+amode(stype)*5hift(3)+reg(src$,stype)
15590 1ength=2+nverhead(stype,mn$,src$)

15600 opcade

15610 program_counter=program_counter+length

15620 END DEFine 1ink52

15630 =

15640 DEFine PROCedure 1inkS3

15650 IF stype<>12 THEN operr

15660 word (0)=shift (14)+shift(11)+shift (10)+shift(
?)+shift (6)+(eval (src$) MOD 16)

15670 object$=cvs#$(word(0),2)

15680 program_counter=program_counter+2

15690 END DEFine 1ink5S3

15700 :

15710
15720
15730
15740
15750
15760
15770

DEFine PROCedure link54

word (0) =hex ("4E74")

object$=cvs$ (word(0),2)
program_counter=program_counter+2
END DEFine link5S4

DEFine PROCedure 1ink5S

15780 IF stype<>»2 THEN operr

15790 word (0)=shift(14)+shift(11)+shift (10)+shift(
9)+shift(6)+shift(4)+shift(3)+reg(src$,stype)
15800 object$=cvs# (word(0),2)

15810 program_counter=program_counter+2

15820 END DEFine 1ink55S

15830 =

15840
15850
15860
15870
15880

DEFine PROCedure 1link24

LOCal i,j,rlists,1ength,temp$,delim$,size
sizetemp

IF stype=16 THEN

SELect ON dtype=1,2,4,10 TOD l4:0perr

15890 rlist$=srcs$

15900 word(0)=shift (14)+shift (11)+shift (7)+amod
e(dtype)*shift(3)+reg(dests,dtype)

15910 length=2+overhead(dtype,mn$,dest$)

15920 ELSE
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15930
15940
15950
15960

IF dtype<>16 THEN operr

SELect ON stype=1,2,5,12 TO 1bé:operr
rlist$=dests$ .
word(0)=shift(14)+shift(11)+shift (10)+shi

ft (7) +amode (stype) #shift (3) +reg (src#,stype)

15970
15980
15990
16000

16010
16020

16030
16040
THEN

length=2+overhead (stype,mn$,src#)

END IF
IF size=2 THEN word(0)=word (0)+shift (&
opcode y
word(1)=0 :
REPeat j
- IF rlist$="" THEN EXIT j

IF (=" INSTR rlist$ OR "/" INSTR rlist$)

temp$=rlist$(l TO 3):rlist$=rlist$(4 TO):ELS

E temp$=rlist¥:rlists=""

16050 ‘delim$=temp$ (LEN (temp%$)): IF delim${>"/" A
ND delim#$<>"-" THEN delim$=""

16060 IF delim$="/" THEN reglist temp%,dtype:NE
XT J ’

16070 IF delim#$="" THEN reglist temp#$,dtype:EXI
T 3 :

16080 IF delim$="-" THEN

16090 delim$=rlist®$(1 TO 2)

16100 IF LEN(rlist#)>2 THEN

16110 IF rlist#(3)="/" THEN rlist#$=rlist$
(4 TO):ELSE rlist$=rlist$(3 TD)

16120 " ELSE

16130 rlist$=""

16140 END IF

16150 FOR i=temp$(2) TO delim#%(2)

16160 reglist temp#$(1)%i,dtype

16170 END FOR i

146180 END IF

16120 END REPeat j

16200 IF LEN(object#$)>2 THEN object$=object$(1l TO

2)&cvs$(word (1) ,2)%object$(3 TO): ELSE object#=obj
ect$kcvs$ (word (1) ,2)

16210 length=length+2

16220 program_counter=program_counter+length
16230 END DEFine 1ink24

16240 :

146250 DEFine PROCedure reglist(temp$,dtype)
16260 LOCal i

16270 i=reg{temp$(1 TO 2),0)

14280 IF temp$(1)="A" THEN i=i+8

16290 IF dtype=5 THEN i=15-i

16300 word(1)=word(1)+shift (i)

16310 END DEFine reglist

16320 : . ‘

16330 DEFine FuNction expression(t$)

16340 Cal temp,ti#,t2%,0p#,k,i

16345 t$="[#*]1" THEN RETurn program_counter
16350 t$=t$(("[" INSTR t#$)+1 TO ("1" INSTR t#)-1)
16360 FOR i=1 TO LEN(ts$)

16370 IF t#(i)="+" OR t#$(i)="-" THEN

16380 = opF=t#(i)

163920 tig=t$(1 TO i-1)

146400 t$=t$(i+1 TO)

16410 EXIT i

16420 END IF’

16430 END FOR i

16440 temp=eval (t1%)

16450 REPeat k

16460 FOR i=1 TO LEN(t$)

16470 IF t$(i)="+" OR t#$(i)="-" THEN

16480 t2¢=t$(1 TO i-1)

16490 IF op#$="+" THEN temp=temp+eval (t2%):ELSE
temp=temp—-eval (t2%)

14500 op$=t#(i)

16510 IF LEN(t#$)>i THEN t#%=t#$(i+1 TO):ELSE t#$="
16520 EXIT i

16530 END IF

16540 END FOR i

16550 IF t#$="" THEN EXIT k

16560 IF NOT("+" INSTR t$ OR "—" INSTR t#%) THEN
16570 IF op#$="+" THEN temp=temp+eval (t%$):ELSE te
mp=temp—eval (t#)

16580 EXIT k

16590 END IF

16600 END REPeat k

16610 RETurn temp

16620 END DEFine expression

16630 :

16640

DEFine PROCedure operr

THE PROGS

16650 error_count=ferror ("Operand error",error_cou
nt) : ; ]

16660 END DEFine operr

16670 :

16680 DEFine PROCedure display_errors(ec)
16690 PRINT:PRINT

16700 PRINT ec;" errors were detected"
16710 END DEFine display_errors

16720 :

30000 DEFine PROCedure tape

30010 DELETE mdvl_assembler

30020 SAVE mdvl_assembler

30030 DELETE mdvZ_assembler

30040 SAVE mdv2_assembler

30050 END DEFine tape

3510 IF (s$="I" AND temp#$<>"BHI" AND temp${>"SHI"

AND temp$<>"DBHI" AND temp$<{>"BMI" AND temp#$<>"SMI
" .AND temp#$<>"DBMI") OR (s$="A" AND temp#$<>"DBRA"

AND temp$<>"BRA" AND temp#<:->"LEA" AND temp$<>"PEA"
) OR s#="X" OR (s$="0Q" AND temp$<>"DBER" AND temp#
<>"BER" AND temp#<:>"SER") OR (s$="M" AND temp#$="CM
PM") THEN

5640 . IF (temp>=-32768 AND temp<=32767 AND NOT i
nside(".L",field% )) OR inside(".W",field$) OR ins
ide(".B",field#$) THEN

Mall Merge etc). When complete the

Ian Rolfe document should be PRINTED
This program takes a Quill -lis | to mdv2_, Quill abandoned and
file and converts it torun on thisprogram RUN. The _prg

Archive. Database names on file may then be LOADed or
the Quill document should be MERGEd into Archive. To

enclosed between copyright mailmerge the current record
symbols (ie “Dear ©client$© | type mailmerge.

100 REMark

110 REMark *x MailMerge *¥

120 REMark *% By 1.D. Rolfe *¥

138 REMzrk #*% 27.3.85 *¥

14@ REMark

150 REMark ** Converts Buill _lis file #*x
168 REMark #** to Archive _prg file ¥
178 REMark
180 REMark
170 RESTORE
200 CLS: INPUT"Quill _lis File Name?"!lfile#
218 INPUT\"Archive _prg File Name?"!pfile#
220 REMark READ STRING USED BY PRINTER FOR END OF LINE
230 eol$="":REPeat eol:READ e:eol%=ecl$&CHR#(e):IF EOF:EXIT eol
249 OPEN_IN#3,"mdv2_"%1file$&k" _lis"
250 DPEN_NEW#4,"mdv2_"%pfiles$&"_prg"
268 PRINT\\\"Converting”'1file$;"_lis to"!'pfile#;" prg..."
27@ PRINT#4, ‘proc mailmerge’&CHR$(13)
280 1=1
29@ REPeat convert
30@ line$=""
318 AT 15,@:PRINT"Line"!'l
320 REPeat inline
330 IF EOF (#3):EXIT inline
340 ch$=INKEY$ (#3,-1):1IF ch$=eol$(1):FOR c=2 TO LEN(eo0l$):
ch$=INKEY$ (#3) :END FOR C:EXIT inline
35@ IF CODE (ch#) >=32:linef$=line$kch$:ELSE line$=lines% "";
chr (@) +chr ( "%CODE (ch#$)&°); ":EXIT inline
368 END REPeat inline
370 1=1+1
380 IF line$="":PRINT#4, lprint &CHR#%(13):NEXT convert
398 vars
400 PRINT#4, lprint "‘&lines$;
410 IF line$(LEN(line$))<>";":PRINT#4, " ;
42@ PRINT#4,CHR% (13)
43@ 1IF EOF (#3):EXIT convert
44@ END REPeat convert
459 CLOSE#3
460 PRINT#4, ‘endproc &CHR%(13) : PRINT#4 ,CHR$ (26) 3
470 CLOSE#4
488 STOP
49@ REMark PROCEDURE TO FIND VARIABLE ENCLOSED IN ‘ (©)° SIGNS
5@@ DEFine PROCedure vars
510 c2=0
520 c="C)"INSTR line$
53@' IF cr>c2:insvar:G60 TO 520
5498 END DEFine
550 REMark PROCEDURE TO INSERT VARIABLE INTD ARCHIVE LPRINT STATEMENT
560 DEFine PROCedure insvar
570 linel#=lines(c+1 TO LEN(line%$))
S8a cl="(>"XNSTR linel#
590 line$=line$(1l1 TO c-1)& "; '&linel%(1 TO ci-1)
600 IF LEN(linei$)=cl:linef=line$& ;" :RETurn
610 linel$=linels$(cl+1 TO LEN(linel%$))
&620 sc=0:REPeat space
638 IF linel$(1)<>"~":EXIT space
640 linel$=linel$(2 TO LEN(linel$)):sc=sc+1
650 END REPeat space

660 IF scrB:line$=linesk’'; tab ‘&(c+cli+scl&’; " '&linel$:ELSE
line$=line$% ;" %linel#¥
&67@ c2=c

&80 END DEFine
&9@ REMark DATA FOR END OF LINE CODES
708 DATA 13,10
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Screens from two of Digital Precision’s range — Sprite Generator and Backgammon.

SUPER SPRITE
GENERATOR

The Super Sprite Generator isa
well-designed and carefully
planned utility which will no
doubt proveinvaluable to
many QL owners. Sprites—
user-defined moveable object
blocks, if you prefer — are one of
the unfortunate omissions on
the Sinclair machines, though
Commodore 64 owners among
others are lucky enough to
have sprite handling routines
in ROM.

Super Sprite Generator -
takes all the hard work out of
designing and handling sprites
by giving extensions to
SuperBasic. There’s a full
demo routine showing
everything the programis
capable of, including sprite
design with up to 16 shapes per
sprite, up to 16 sprites on
screen at a time, 256 planes for
depth of movement, collision
detection, sprite reversal o
inversion, and so on.

Part of the demo program
shows graphics produced with
normal SuperBasic, the sun
and a space platform, along
with earth sprites, an alien and
abuilding. You can list this
demo to find out how the
extension command words
have been used, or go on to the
design section. Here, you
simply select a frame number
and colourin a grid using the
cursor keys and colour
selection. Your sprite appears
true size in a block on the left
hand side of the screen.

After saving the sprite you
can go on to create varying
frame versions, then use the

Construct program to combine
the versionsinto a sprite file.
The SuperBasic extensions are
then used to activate, control
and animate the sprite in your
own programs.

Thisis the only difficult part
of the program, since the
functions relating to
movement, collisions, planes
and so on have quite complex
parameters. Still, it’s worth
putting in the effort to get used
to the system, since the results
which can be achieved are
simply excellent.

Digital Precision

BACKGAMMON

Super Backgammonis an
implementation of the
increasingly popular
boardgame which works very
well. For those of you
unfamiliar with the game, it’s
thought to be the oldest
surviving dice game, and
involves two players. In the
case of Super Backgammon
you can play against an
opponent or against the
computer, but be warned — the
computer will almost certainly
beat you!

The gameis played with
counters arrayed on 24 lines,
set 12 on each side of the board.
Theideais to throw dice to
determine the movements of
the 30 counters. The first
player to remove all his
counters from the board wins,
though in the final stages when
the players are ‘bearing off’ the
action becomes quite complex.

The program includes full
instructions on the insert, and

on a help page. After choosing
whether toread them or not,
you go on to enter the play
options: an automatic display
by the QL, one player against
the machine (plus play level),
or two players. You can also
choose to have the machine
throw the dice, ortodo it
yourself—the QL trusts you
not to cheat!

Moves are registered simply
by keying in the start and end
numbers of lines you wish to
move between —ifit’s an illegal
move, it will be ignored. 100
can be entered ifthere’s no
possible legal move, or if you
want a suggestion from the
machine. It’s this attention to
detail which makes the
package so enjoyable to use.
Digital Precision

|GUMSHOE LOGIC

Although Gumshoe Logicis
attractively ‘packaged’, the
actual details of the program
are a disappointment.

Youarein chargeofa
detective agency, and must
select a case at your required
level of difficulty, then solve it
within your budget. If you can
buy all the information needed
to solve each case you'll receive
apayment, and can movetoa
higherlevel;if not, you'd better
get out of town.

Your four opening options
are Case Description,
Financial Status, Catalogue of
Snouts and Proceed With Case.
It’s only when you get the case
description that you realise
what form the program takes;
it’s a form of simple logic
puzzle. You are given, for
instance, the names of four

criminals, four rackets and
four henchmen, and have to
match them up by buying
useful information from your
informants. Some tell the
truth, some lie, some offer good
value for money and some
don’t, soit’s quite tricky to sort
outthe right answers and
present the solution.

In addition the author
suffers from a terminal case of
confused phraseology; if you're
a ‘gumshoe’, and the villains
have names like ‘Scaramanga’
and ‘Rocco’, why are you paid
in Sterling? And isn’t ‘snout’ a
bit more Dixon of Dock Green
than Miami Vice? Hey, better
wise up, punks —try to make it
on the streets with a product
like this, and you’d end up as
TOAST, ok?

Megacycal Software Ltd

BRIDGE PLAYER

Bridge Player caters well for
the experienced player, butit’s
doubtful as to whetherit’s
suitable for anyone learning
the game. As someone who
hasn’t played bridge for years
(and never of great proficiency
in any case) it was
disappointing to find that
Bridge Player didn’t rekindle
my interestin the game.

Great virtue is made of the
fact that the dealisrandom,
but I'd have thought that was a
prerequisite for a program of
this kind in any case.

ACOL bidding and Gerber
and Stayman conventions,
using a strong two club bid are
among the program’s
parameters: anyone advanced
enough to make sense of that
won’t need a computerised
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opponent!

Still, the screen presentation
of the cards is bright and well-
designed, and there are a
number of useful facilities. Any
particular hand can be
replayed, and holding down the
space bar will make the
computer play your turn,
either as defender or declarer.

The scoring display is
reasonably good, and takes
into account doubles, redoubles
and slam bonuses. Overall a
testing game for experienced
bridge players, but perhaps
less useful for beginners.

CP Software

AREA RADAR
CONTROLLER

It was no go with Area Radar
Controller, although this may
have been because I didn’t
have a full set of instructions.
Still, a program should be clear
enough so that it’s possible to
work through it in some way
without needing an enormous
manual.

Thisis the kind of ‘flight
simulator’ which offers you,
not the pleasure of flight itself,
but that of watching other
people fly. The display, which
features unimpressive
graphics, represents an air
traffic zone which includes two
airfields and nine major traffic
routes.

Atthe beginning of the game
the number of aircraft you
wish to control (from 10 to 69)
are selected. The command line
at the bottom of the screen
allows you to communicate
with the aircraft flying into the
zone, each of which is identified
with a code number. More
often than not I received a
message saying “Aircraft Does
Not Respond”, which isn’t
much help, and had to watch
hopelessly as they overshot the
runway and ran out of fuel.

Other errorsinclude
allowing planes to enter the
wrong approach lane, and
allowing collisions, which are
quite spectacular. Your
performance is graded at the
end-Ididn’t manage much
better than “appalling”, and
lacked incentive to work on
improving the situation.

Shadow Soft

EXECUTIVE '
ADVENTURE

It would be nice to see more
packageslike Executive
Adventure appearing for the
QL, for two reasons. Firstly,
the memory size makes the
machine ideal for text

adventures, which some people
like to be as complicated as
possible. Secondly, the
program attempts to
demonstrate some sense of
humour. Unfortunately this
program was a non-starter for
a couple of reasons.

The premise is much like
that of the recent Spectrum
adventure Hampstead. You
start without status and
posessions, and must rise to a
position of eminence using only
your wits and intelligence.

Youstartasatrampona
park bench, who imagines
himself as a successful
executivein anice warm
boardroom (nothing here
about the pressures of the
business world, you’ll notice —
it’s all supposed to be luxury).

Oneirritation is that the
computer’s instructions, which
are presented with no attempt
at producing any form of
interesting screen display, are
quite misleading. You are told
that you re penniless, but on
examining my pockets I found
acoin. The computer then asks
what you want to do with the
coin, but I couldn’t get any
useiulresponse. The only
alternative was to wander off
into the park —ignoring the
advice to examine my pockets
every time I asked for HELP —
and get lost.

Any adventure which
introduces the obligatory maze
right at the start must be
desparate forideas, and after
half an hour’s fruitless
wandering I gave up and
returned to the park bench for
a good night’s sleep.

Intersoft

QL Super Monitorisn’t the
first package of its kind to
become available, and doesn’t
offer much that hasn’t been
seen before. Still, it’s a good
basic utility and seems to
function with no problems at
all.

Allnumbers are given in
hexadecimal, which makes
things simple, but it might
have been better to allow more
flexibility in this area.
However, it’s quite handy that
upper and lower case can be
used interchangeably in both
commands and hex digits.

Although the insert gives
very few details about using
the monitor, with Quill you can
examine the instruction pages
stored as Mon Doc. These are
quite comprehensive and
should resolve any fine points
on how to use the monitor.
Most of the facilities needed
are included in Super Monitor.
You can create a Hex + ASCII

dump of 256 bytes using
Sxxxxx, so for instance
S123EF would display bytes
from 123EF to 124EE hex.
Other facilities include
Jump, Trace, Edit, Breakpoint
Disassemble, and various load,
save and catalogue options.
Overall, a useful and fairly
straightforward development
tool which should find a place
in the market.
Digital Precision

Tycoon combines two diverse
ideasinto an ingenious whole —
not too surprising since it’s
devised by Victor Serebriakoff,
International President of
MENSA.

The game combines
crosswords with business
simulation. Up to six players
have to make as much money
as possible by solving
crosswords and selling the
solutions to the bank.

There are 49 crosswords
graded by difficulty, and you
can choose your level or let the
computer select at random.
Each appears on the top left of
the screen with a few letters
filled in. Your options include
buying random or specific
letters which are added to the
grid, taking or repaying a loan,
investing, or selling a word.

The version we saw isin
SuperBasic, and has a couple of
bugs. Newtech intends to
produce a machine code
version for the general market,
and this should become a
fascinating addition to the QL
software library.

Newtech Publishing Ltd

Sketchpad is a graphics
development package which
makes good use of the QL’s
advanced capabilities.
Sensibly, Sigma Research
offers the program for £14.90
and a version with joystick
adaptor for £19.95. It’s
certainly easier touse a
joystick than torely on the
cursor keys.

The program has six main
features. The firstis the ability
to define and redefine the
shape and size of the drawing
window. The second allows you
to alter the speed and
movement axes of the drawing
cursor.

Next, there are special
functions allowing you to draw
ellipses, circles, triangles,
rectangles and arcs. You can
then place textin a variety of
sizes in the drawings, alter the
colours and fill shapes, and
save and reload pictures or
print them out to Epson

compatible printers.

Several of the features of
Sketchpad are unusually
ingenious - for instance, the
save function stores the objects
drawn rather than whole
screens, so hundreds of
drawings can be stored on one
cartridge.

Sigma Research

TYPING TUTOR

Theidea of a typing tutorial
program, especially on a 128 K
computer, has always struck
me as a sad waste of potential —
in any case, the QL’s keyboard
isn’t so good that it’s worth
trying to develop a high touch
typing speed.

Having said that, the
Computer One T'yping Tutoris
atleast a fair example of its
kind. Based on the standard
ideas of home keys, and
repetitive exercises building up
to full familiarity with the
keyboard, Typing Tutor also
covers the QL’s non-standard
keys to some extent —the
function and numerical keys
forinstance.

The manual explains the
finer points of posture and good
typing practice, and the
exercises build up from simple
to complex at your own speed.
Each incorrect stroke produces
abeep, and the machine then
waits for you to hit the right
key. By the time you've
reached lesson 7, covering the
use of capitals, you should be
familiar with the keyboard and
the essentials of typing skills —
but the program won’t
calculate your typing speed, as
some tutorials will. You have
to work it out yourself, which
seems a silly omission.
Computer One Ltd

Computer One, Science
Park, Milton Road,
Cambridge.

CP Software, 10
Alexandra Road,
Harrogate.

Digital Precision, 91
Manor Road, Higham Hill,
LondonE17.

Intersoft, 7 Richmond
Road, Exeter.

Megacycal Software, PO
Box 6, Birkenhead,
Meseyside.

Newtech Publishing, 8
Ferge Court, Reading Road,
Yateley, Camberley,
Surrey.

Shadow Soft, 70
Gooseacre, Cheddington,
Beds.

Sigma Research, 231
Coldhams Lane,
Cambridge.
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165cps draft quality (9x9 matrix)
Bi-directional

PICA, ELITE, Compressed
Ultra-high Resolution Graphics
2K Buffer as standard

Reverse Feed

Bi-directional

Friction AND Tractor Feed
NORMAL, ITALIC, COMPRESSED
Underlining on Command

Q.L. USERS!

With these peripherals your Q.L. becomes
atrue business machine
NEW...MICROP’s MP165/QNEAR LETTER QUALITY PRINTER

DEDICATEDTOTHEQ.L.

£386. Spare Ribbon £6.50

NEW...SHINWA CPA 8Q/QPRINTER, DEDICATED TO THEQ.L.
100 characters per second
Proportional Spacing

2K Buffer standard
DOUBLE WIDTH PRINT
Up to 96 Characters per line
Delivery, VAT + cables included in the price . . . ready to plug in!

£279. Spare Ribbon £6.50

NEW...MICRO-P’s DISC DRIVES SPECIFICALLY DESIGNED FOR THE

Q.L.

Disk driver developed in collaboration with SINCLAIR RESEARCH. The high

speed disc drive and Interface for your Q.L. This includes Micro-Drive
Emulator. Loads Quill in 6 seconds.

720K Formatted (.72MB)

Single/Double sided — 80 Tracks

With Power Supply

Complete with interface £269

DRIVE2 SIMPLY PLUGS INTODRIVE 1,£149

INTERFACE ONITS OWN, £109
SPECIAL OFFER:

INTERFACE + DRIVE 1 + DRIVE2 ONLY £412

Allready to plugin!
3.5in DS/DD Disks Per Box of 10
Box of 2000 Fanfold Sheets 9.5 X 11in

Delivery, VAT + cables includedin our prices . .. No hidden costs!

Cheques/Money orders to:

BUSINESS MICROS & COMMUNICATIONSLTD

(MAIL ORDER DEPT.)

18 OSWALD STREET, MILLFIELD, SUNDERLAND

Tel: (0783) 674944

75 cps! NLQ. (17x17 matrix)
Proportional Spacing
DOUBLE WIDTH PRINT
International Character Set
Friction AND Tractor Feed
Delivery, VAT + cables included in the price . . . ready to plug in!

Fast 3.5in single drive
Completely boxed
Includes Utilities Disc + EPROM

£54.00
£17.85

SKETCH PAD

A graphics design package allowing the
user to create high resolution full colour
pictures and diagrams using the cursor
keys or a joystick. Features include:-

* Screen dump to any Epson compatible
printer.

* Microdrive save and load of screens.

* Use of stipple gives a vast range of
colours.

* Graphics and text can be freely mixed.

* Automatic drawing of many shapes.

* Filling of regular or irregular shapes in

any colour.
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SKETCH PAD

PARALLEL PRINTER
INTERFACE

JOYSTICK ADAPTOR £ 5.90

* Drawings saved on microdrive can be
redisplayed from within any Super-
Basic program using simple procedures
supplied on microdrive.

Some applications include:-

* Labels = Signs * Flow Charts
* Graphics for Games

*  Artists Drawing
I e e e s sk ok ks s ok e s v e e e e e sk s ok ok o ok ke ok

SPECIAL OFFER
SKETCHPAD PLUS JOYSTICK
ADAPTOR £19.95

KXRRNPYRREERNRARRENE R RN N RRNEY

All prices include V.A.T. and p & p within the U.K. Make cheques or postal orders payable to Sigma Research.

Computer ONE
Software for the QL

A selection of quality
software packages available
directly from Computer One.

PASCAL

FORTH

ASSEMBLER

MONITOR

TYPING TUTOR
Inclusive of VAT & P&P.

Please send for full details or phone (0223) 862616
To order, send name and address with cheque / fEY  to:

COMPUTER ONE LIMITED
Cambridge Technopark, Newmarket Road
Cambridge CB5 8BP

Dealer enquiries welcome
Sinclair and QL are Trade Marks of Sinclair Research

£39.95

£39.95

£29.95

£49.95
if ordered
together

£24.95

£19.95

£14.90

£34.90 x
*

PARALLEL PRINTER
INTERFACE

Simply plugs into the ‘Ser |’ port of the
QL and any centronics compatible
printer (eg:- EPSON, CANON, OKI,
Kaga, Juki etc.)

works with PSION software and requires
no special commands. Full instructions
included.

JOYSTICK ADAPTOR
Enables any Atari compatible joystick
(eg: Kempston, Quickshot) to be used
with the QL joystick ports.

Sigma Research—

231 Coldhams Lane, Cambridge CB1 3HY.
Telephone: (0223) 214109




CLASSIFIED

QL ror BUSINESS
OWL Computes TWaining

A programme of linked courses.
Introductory & Advanced Applications.

044 282 7302
FREEPOST, TRING, HERTS. HP23 4BR.

QL —EARLY LEARNING

Shapes, colours, numbers and simple arithmetic for ages three
to eight.
Difficulty options and merry tunes!
£11.99 (inc. p&p) on Microdrive.

Key Software, The Nest, Durley Brook Road,
Southampton SO3 2AR. Tel: 695182

RODENT
s s DENT (OL) SOFTWARE. - CAM MAWR PRODUCTS

Pigeon Shoot, Bomber. — All for £7.00

QL-ARTIST — Create marvellous pictures: design picture elements, save them on 1 Ffordd Y Glyn, Coedllai, Mold, Clwyd CHT 45N. Tel: 0352 770413
microdrive, recall, manipulate (rotate, enlarge etc.), them, then combine them on screen QL POOLS Comprehensive Football Pools System £12.50
with each other and with intricate line drawings to create stunning effects. Dump to FX80, QL SNAKE Advanced version of this popular game for the QL. Features
or microdrive. — £10.00 include seven different sheets, bonus points, fangs etc £4.95
GAMES 1 — Basic Chess, Fruit Machine, Orbiter, Mars Lander, Laserace, Mushroomaze Prices include VAT, p&p. Deduct £2 if you send cartridge.

and Eliza. — All for £6.00 QL PBQGRANHWERS We are setting up a support service covering:
GAMES 2 — Snooker Manager, Glidepath, Bombshell, Mazeman, El-Dorado, Expert and Advertising, Cassette Duplication, Artwork, Printing etc.

Nim. — All for £6.00 Write or phone (evenings) for more details.

Any 2 games packs for £11, or all 3 for £15.00
Rodent Software, 3 Brook End Drive, Henley-in-Arden, Solihull,
West Midlands B95 5JA

DATAMANAGEMENT

— leading the way with QL software

J OYSTl c Ks FO R QL SBUTIL (£9.00) —Possibly the last word in Basic programming utilities.
BACKUP (£8.00) —An independent, fast and reliable backup to/from Mdv or

5 : Disk.
Plugs straight into control port 1 or 2. TERMINAL  (£12.50) —A full featured terminal package.
NEEDS NO INTERFACE OR ADAPTER — £7.99 each or £15 for two. CHARGEN (£10.00) —A comprehensive character generator.
Add 50p p&p. gBEXATRAS (2(28(5](0); —k/lasny extBra fealtjures andkprocedures to add to SuperBasic.
Two joysticks plus CONCENTRATION (an addictive 1-4 player game) on LDIARY 10:-30) =1 superbasic Diaty:package: e '
microdrive cartridge for only £23.95 inclusive. Game only: £10.95 inclusive. QLLIFE (£6.00) _525 M/L version for the OL's graphics is the prettiest to
Send to: COMPUTER SUPPLIES DATABOSS  (£10.50) —A user definable Database in SuperBasic.
146 Church Road, Boston, Lincs. PE21 0JX. MAILBOSS (£10.50) —f\ special version of DATABOSS for handlig those mailing
ists.
QLFED (£12.50) —If you ever needed to modify a file this is your program.
ANIMAL (£10.50) —A ‘game of ‘Think of an Animal’ for Archive — very
instructive.
PROJECT (£8.00) —A fast, pretty 3D presentation of various equations.
Q L BAN K AC c o U N T FM (£12.50) —A file management package for Disk/Mdv. Fast and effective
file control.
Why go overdrawn? This system holds stqnd]ng orders and All 100% m/language, multi-tasking unless SuperBasic is stated. Prices shown include VAT
allows full screen entry of all bank transactions. With enquiry, & P/P, but add £1.99 per order for a mdv cartridge.
lysi inted stat tand line hel £8 Cheques or P/Os to DataManagement: 12 Larch Way, Haxby, YORK, Y03 8RU or
anatlysis, printed statementand on-line help. telephone (0904) 760351 (anytime) for our latest list, which is growing daily.
K. J. GOULDSTONE Have you written any good QL software. We are looking for the best software and are

. . prepared to pay the best royalties.
45 Burlelgh Avenue’ wq“"‘gton’ Our latest list and newsletter explains in much more detail. Write or phone now for your
Surrey SM6 7JG copy. We also have a number of ‘free bees’ such as SCREENCOPY, NEATLIST,
DIRMAP, & FREEMEM which are distributed with orders. However, send a cartridge and
a large SAE and we will send copies with your list and newsletter.

QL COMPUTER DESK

Throw away those silly little feet from Sinclairl Support your QL at
identical slope. Allows full access to MDVs and all other items. Soft rest for

wrist. Suave matching black leather-like finish! £12.50 all in by post. QL POOLSWINNER
. BROOMSPRING . The ultimate pools prediction program
99 Broomsp"ng Lane, Sheffield. Tel: 0742 737000 anytlme @® MASSIVE DATABASE Poolswinner is a sophisticated Pools prediction aid. It comes complete witha

large database — 22000 matches over 10 years. All English and Scottish team names are in the database.
@ PREDICTS Not just scoredraws, but no scores as well.
@ SUCCESSFUL We guarantee that Poolswinner performs considerably better than chance.

C u r r C O m u t e r @ UNIQUE The precise prediction formula calculates the actual efficiency of every team as the results
> come in and with speed. As far as we know there isn’t another pools predicting program that uses this

i method.
Your Complete QL Stockist ONLY £14.99 (all inclusive). 48 hours delivery from: Yorkshire Mails (Software), 33 High Street, South

Hardware, Software, Peripherals,
Printers, Books, Magazines, Accessories
5344 W. Banff Lane ® Glendale, AZ 85306 U.S.A.

1-602-978-2902 @ Tel ( ia WUI): 6501267701
OSBRI (IR SPEXCEIE QL DISK DRIVES AND ADD ONS

Disk interface + drive (720K) + PSU ...c.coiuiiiniiee i
RAM Packs 64K ..........ccccvvvuriunnn £110 128K. .
Disk interface + dual drive (1.44Mb)... £410 256K...£315 512K ...£525

Sinclair QL monitor...... £270 CPM (floppy)...... £55 (M/D)...... £85
DUST COVERS FOR MP165Q (nlq) printer £360 Blank microdrive cartridges (10) £18.99
CP80 (100CPS) PNt ....cveriereeieeiiitiiire st £260

QL £3 " 50 All prices include VAT and P&P

: D Send cheque or sae for full software and hardware lists to:
Quality black viny! QUANTUM., 19 Kingswood Close, Dartford, Kent
Send Cheque/PO to

COMTEL

Hiendley, Barnsley, Yorkshire S72 9AE

FOR SALE — Electronic EP44 Typewriter/Printer. Unwanted gift —
D3 M(I)untl hlavefl%/(l:k perfect working order. MRP £220. First offer £150 secures.
ouglas, Isie ot Vian Telephone: 01-543 3436 after 6.30pm.
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Each month, for a trial period, this column will contain details
of readers’ programs that we are able to offer on microdrive.

In return for a small administration charge (per program - including a royalty
for the author), we will copy onto blank microdrives any or all of the featured
programs.

Each program will be a direct copy of the published listing, or an extended
version of that listing where the program in question was too long to print in
full (programs for which an abridged version has been published are marked
with an asterisk).

It must be stressed that we are not selling the software itself, nor providing
any guarantee that it performs any particular function (though we do check
every program that is to appear in QL User), we are merely offering a service
to readers who wish to obtain QL User programs on drive rather than by
typing them in straight from the page.

HOW TO ORDER

Listed below are programs which have appeared as listings inside QL User.
To the right of each program entry is a small box, which you should mark
with a bold cross if you want to order that program.
Once you have put a cross next to all the programs you wish to have copied
onto microdrive, simply complete the rest of the order form and send it along
with your PO/cheque AND BLANK FORMATTED DRIVE to:

ach month this directory is
Eupdated with new

products and information.
If you or your company are

currently manufacturing
hardware or supplying QL

ARD A

software and would like to be
included within this directory,
just send details to ‘QL User
Reference Chart’, Dept SE, QL
User, Priory Court,
Farringdon Lane, EC1R3AU.

I\ I\
QL User, MICRODRIVE EXCHANGE, Priory Court,
30-32 Farringdon Lane, ECIR 3AU. B . '
If you wish us to supply the drive, please add an extra £2.50 for every drive - Monitors gwut:kenham Computer
required and mark the order form appropriately. Citadel Products Ltd chlLe
Please allow 28 days for delivery. 019511848 ?{1 891 3991 &
e | | MBS Data Efficiency O e P w QPO
} ORDER FORM | | 044260155 Xf%{&ng(g?gglputer Supplies
Author Language  Program Name Price Issue Size | K aga .
l Giles Todd (B) DIY Assembler £5.00 JunMar 1200 | | Microvitec PL.C Zeal Marketing Ltd
I Converts Assembler source into m/c object code | 0274 390011 0246 208555
| Richard Cross (MB) Function Key Definer £2.00 May 2000 | T d & Brother, Epson, Canon,
Programmable function keys just like on the BBC MlCI‘OWOI‘l Computer :
! | | Video Centre Daisystep
i £1.00 M 2001
| ot et st o 3 S " P71 0203545630027 671863 Interfaces
Shergold & T B) * Golf £200 M 300 icrovitec, wips, Sinclarr 3
: Frafnrgf:irway loogfeen on 50 different caufses of varying difficulty " I Vision ggg]lll::(l)lﬁ)g (] Systems
| Williams & Holliday (AQ) Paladin £5.00 Apr 8001 | Opus Supplies Ltd 0223 3233 g2y
The basis of our games programming series — a space invaders type game written entirely machine
| code | | 017018668 Care Electronics
| Richard Cross (MB) Sprite Animation £2.00 Apr 320 ! JV.C 0923 777155
I A subtle blend of hine code and S Basic that di a versatile sprite designer and high l Prlnterland Compu tamate Da ta
peed animator 0484 514105/687875
I : Products
Steve D (B) P: £1.00 M 2001
I A :;:nn::;'y fast rendition of the famau:‘:?c:l;e favourite z I 08516'31;% ICZ(ZI%IPUter Systems 0782811711
| Adam Denning (RO) File Probe £1.00 Mar 20| Mi toc. Phili Miracle Systems Ltd
| Machine code routine utility to dump the contents of a file to any device in hex. Reveals any hidden l ier othec, Lips 0272 603871
I control characters for all to see l Technomatic Ltd Printerland
L U B T: Utili £3.00 Feb 15 ]
gile ufi;tries which pennil(se)lective back:'l;es an:l“n:iyeletions — in excess of a hunsred files may be 01-208 11 (g 0484 514105/687875
moninalatat Microvitec, Kaga = R =
1gma hesearc
: Andy Carmicheal  (B) Hi-tech Sort £1.00 Feb 100 : g‘{lé)é‘gglg’g Ferguson Ltd o 3g1 Coldhams Lane
Highly efficient recursive sort based on C Hoare’s famous Quicksort method . 2
Cambridge
I PJ Smith (B) * DIY Adventure £1.00 Feb 70 | | Viglen Computer Supplies = 5
A skeleton framework where you simply have to slot in the details to create your bespoke adventure Slllcon Express
| i Dlteti Dl 0533374917
Mike N rt (B) Psuedo Edit £1.00 Feb 2001 )
: Anl illegen?av:l‘:';ra”-way house between a fulll:reen edit?:: and the QL’s somewhat p;mitive line editor I gzezé g{)%glggtlng Ltd T e Chl’l 01 o gy R esear Ch Ltd )
Adam Denning (AO) Multitasking £2.00 Dec/lan 1501 : ; . 078463547
| Two digital clock programs and one alarm. All will happily multitask on the QL l Microvitec, Phil Ips Tsanslorn 14d
I B = SuperBasic, AO = Assembler + Object Code (ready to run), MB = Machine Code + l rd
i ! 0892834783
Basic loader .
l ' Printers Zeal Marketing Litd
| Name } Datg;ystems 0246 208555
Address 014821711 -
[ | | Star . Disk Systems
l | MicroPeripherals Computamate Data
| Noofprogramsordered ... Totalcost £....... I 0256 473232 Products
| Total sectors I Canon 0782811711
| (max200 perdrive) ... Microworld Compware
i No of dri t l 0293 545630/0273 671863 0270582301
" . | | Kaga, Epson, Smith Corona, CST
| Noofdrivesrequired ... . @ £250each £...... | | Shinwa, M icroP_eripheral, 0223 323302
| Pluspostage&packing £  0.75 | | Quen-data,Juki Medic Data Systems Ltd
| | | Printerland 025652703
’ Sub total £...... | |0484514105/687875 MicroPoriphorals
l AddVAT @ 15% £............ l gpzqn; Brother, Kaga, Canon, 0256 473232
uki
Printerland
| TOTALTOBESENT £............ ] Strong Computer Systems
I Please copy onto microdri:%ge progran;s al;;)\ga which | ha(ve i:}dicatettI' Im:h I 0267 231246 0484 514105/687875
a cross. | enclose a chequ tothevalueof £......... . made payable to . uest
l QL User). | understand that QL User only undertakes to SUPPLY these flrother ,Sh m,Il,” ‘}2 E%g on, Kaga, (? 4215 66488
| programs (copied onto microdrive) and accepts no liability for their annesman tatty, L.anon, =
operation as defined by the author. Neither can QL User supply additional | Daisystep, Smith Corona Silicon Express
{ information about any of the listings othe;:' than th;: or;lgdinal‘l!y pri‘rllted |(||1 tfhe [ Technomatic Ltd 0533374917
magazine (any article reprints required must ordered and paid for | 012081177 Strong Computer Syst
. : < puter Systems
| stoarafely o C1 cocki Inolusive of post g pockingl. = 0 ) | Epson, Kaga,Juki, Brother | 0267 231246
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014781291

Zeal Marketing Ltd , , 015275493 Psion
0246 208555 Quicksoft 11 Joystick QL Super Backgammon 017239408
Classified Product & id Tt Psion Chess
Modems Services Ltd g enanit Shadow Games
Modem House 0930 52204 QLArt 0296 669740
(Compac Data) Leadsetc. Area Radar Controller
0392 69295 ManagementScience Ltd | Games Workshop Sinclair Research
Strong 17 West Hill, LondonSW18 | 019653713 0276 686100
Computer Systems QL Case -ay Psion Chess
0267231246 Power International Printerland Talent Computer Systems
. 0705756715 0484 513105/687875 0415522128
Memory Expansion Mains spike eliminator Psion Chess ZKUL,WEST, GraphiQL
Eprom Services Sigma Research
0532667183 231 Coldhams Lane,
Medic Data Systems Ltd Cambridge
PCMLLtd Sinclair Research
0372 67282/68631 0276 686100 . (Ellis Horwood £9.95 p/back,
QL+ RAM cards Power supplies Publishers £22.95 hiback)
Quest Transform Ltd (Dept QL) Adder 68000 Assembly Language
04215 66488 089283 4783 0223 277050 Programming
Simplex Data Ltd QL dust cover, microdrive Century Kane, Hawkins, Levanthal
015757531 storage box, RS232 lead 014344241 (Osborne/McGraw Hill £19.50)
Viglen Computer Supplies | Collins QL Gamesmaster
Extras 018439903 014937070 Ewbank, James & Gee
Action Computer Supplies | Printer stand, disks, disk drive | Duckworth (Collins £7.95)
019033921 Zeal Marketing Ltd 01 4853484 A QL Compendium
Mains spike eliminator 0246 208555 Ellis Horwood Ltd Gandoff & Kinge
Eidersoft Printer peripherals 0284 79949 (Addison-Wesley £7.95)
Granada QL Handbook
y 014937070 Hartnell
| W/ ;‘ 1_'1 ) :A- TP P— (Interface £7.95)
s PO BoxNo 15, London SW11 | 013872811 Professional & Business
Applicat ' Uses of the QL.
pplications Stockmarket manager Interface L ses ofthe Q
Accountancy Softwareof | pogiion Computing 9-11 Kensington High Street, (gzﬁ 15 £7.95)
oorquay 0554 759624 London W8 L
inclair Researc - D - acus
QL Cash Trader Hi 'res Screen Dump 18%02%’}5%27311{111 Spottiswoode
Printerland (Century £8.95)
Adder 0484 514105/687875 MicroPress =2 :
0223 277050 Metacomo Assembler 0892 39606 BASIC Programming on the
Q-Doctor, Assembler Psion Melbourne House 8} ot iz
Computer One 01723 8408/0503 019406064 (Pr¥ ntice/Hall £7.95)
0223 86216 Quill, Abacus, Easel, Archive Prentice/Dall fz -
Pascal,Forth, Assembler, Quest rentice/tia Quick QL Machine
Typing Tutor, Monitor 04215 66488 0442 58531 Language
Co-op Soft Ltd Busi A nts Sunshine Giles
027222223 .usme..ss St h 014374343 (Melbourne House £7.95)
Civil/Structural Engineering gégglgslgg%searc Book Titles The Working Sinclair QL
Digital Precision - QL Entrepreneur, QL Project Getting To Know Your %; v‘ge]?ife £6.95)
9Q1L5S27 5495) s - Planner, QL Decision Maker Sinclair QL Q - St Tl;
uper Sprite Generator : uantum Theory
Games Designer, Monitor + g;lé%% fz(ilélputer Systems %Olfglleswor th£7.95) San, Katan & Rockman
Dissassembler S Pl Sof Exoloring A t.'fi il (Century £5.95)
GST ComputerSysiems | SyPszrlantSofivare | Exploring Al ™| QLS Basi
095281991 Shrub Bank & Planner, House | Sinclair QL Wl
QLAs§embler, QJump, QL Plant Bank & Planner Hartnell (MicroPress £6.95)
Laolkit (Interface £6.95) QL Assembly Language
H " TDI Software Ltd P .
Larcour 0272 742796 The C Programming rogramming
Sinclair Rescarch USCD Pascal, USCD Fortran, | Language O oo Hill £1
QL Touch n'go Advanced Development Toolkit| Kernighan & Ritchie (McGraw Hill £12.95) i
gg%a‘f;él;gl TR Computer Systems (Prentice Hall £22.95) _ I%L Gaxlrlles Compendium
. 093924 621 Learning to Programin C artne
Assembler, BCPL, Lisp QL Payroll Plum (Interface £5.95)
MicroAPL (Prentice Hall £15.95) The QL Book of Games
016220395 Games Logic, Algebra & Databases | Hurley & Virgo
Portfolio Software Digital Precision Gray (MicroPress £6.95)
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The first QL adventures
from TALENT!

<1.9.Stl<ig dom of

IO

Explore the ancient dwelling-place af
the Dwarves —where the Wizard guards..,
the last precious secret.

A classic and complex text adventure
with hundreds of locations and a huge
vocabulary. Set in real-time with traps,
tasks, puzzles and mazes —and a special
note-pad feature to aid you.

“the quality of the game is superb”
Micro Adventurer

PRICE

£19.95

+ 50p postage and packing

You are on the track of a notorious gang
of bank robbers who have gone to ground
near an abandoned mining town deep in
Indian territory. Your task —to outwit and
outgun the robbers, collect as much loot as
possible and piece together clues on how to
escape.

A demanding and exciting text adventure
for the experienced games-player, using over
200 words and as many phrases. There are
over 130 locations to search — not all of them
easy to find. Events happen in real-time
outside your control — Indians charge,
rattle-snakes slither past and robbers appear
and shoot at you. How long can you survive?

PRICE

£19.95

+ 50p postage and packing
(Also on CBM 64, BBC & Electron)
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COMPUTER SYSTENMS

CURRANBUILDING, 101 ST JAMES ROAD, GLASGOW G4 ONS
24 HOUR CREDIT CARD HOT-LINE 041-552 2128




