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3 CABB
All readers have free access to our
electronic magazine and mail box service
CABB. Find out how to log on using this
step-by-step guide.
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4 Preview

A peek at next month’s news.

5 MS5X Machines
The first part of our MSX group
portrait, setting a new standard in home
microcomputing.

7 Wren
A disk system with BBC Basic, loads of
software, in-built modem, all for around
£1,000 - cheap at double the price?
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14 New printers

We test out a selection of the latest
printers, including Epson’s LQ and the
Integrex Colour Jet printer.

Disk drives

Find out the cheapest way of replacing
your tortoise tape with a disk drive.

Hurg games designer

18

23

DIY Spectrum games to arcade standard.

Motorola 68000: pure power

We discover the source of the 68000°s
power, now tapped in budget micros like
the Sinclair QL.

"ROGRAMMING

30 Commodore inferactive Battleships
Play the Bartleships game on two
Commodore computers using this
unique listing and some simple wiring.
Spectrum animation

Quick listings to draw and animate great
graphics on the Spectrum.

Dragon programming

A quide to the Dragon’s 6809 processor,
and how to program it in assembler.

35

39

( Eagle-eved readers may spot that page 8
Jumps to page I3, page oo 49, page 112
to 121; don’t worry, you're nor missing
anything — the odd page numbering is the
result of production difficulties bevond our
control. )

49 Oric/Dragon crossword solver

QOur Crocus program provides the basis
for a powerful dictionary-based
crossword-crushing program — listing for
the Oric and Dragon.

BBC security

Secure your Beeb routines from prying
pirates with these program padlocks.
Crozzle

A cash prize for the winner of this brain-
bending quiz.

Cypher competition results

We announce the solution to our Cypher
competition, and supply a beefed-up
encyphering program for those wanting
to send secret messages.

Hitf List

We list the top ten games for the
Spectrum, Commodore Vic and 64, BBC
and Dragon, with reviews of the top three
and fast movers.
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73 Commodore Vic/64

Answers to your Vic 20 and 64 guestions,
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turn your 64 into a powerful disk system.
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Our guide to disk operating systems
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Computers

BBC ‘B’

Acorn Electron

ZX Spectrum 48K
ZX Spectrum 16K
Oric 1

Vic 20 Starter pack
Commodore 64
Delivery £10.00

Monitors

Sanyo 14" Green
Phoenix 14" Green
Phoenix 14" Amber
Kaga 14" Amber
Kaga 14" Green
Kaga 12" Colour
Delivery E10.00

TEAC Slimline

Disk Drives

100K (40TPI)
200K (40/80TPI) Switchable
400K (40/80TPI) Switchable

£399.00
£199.00
£125.00

£99.00
£139.95
£139.95
£199.00

£86.31
£69.00
£72.50
£123.45
£108.00
£300.00

£155.00
£175.00
£240.00

All drives fully cased with cables and

format disk.
Disk with power supply extra
Deilivery £6.00 par item

Diskettes

M

744 §/5 D/D 48TPI
745 D/S D/D 48TPI
746 5/S D/D 96TPI
747 D/S D/D 96TPI

Dyson
S/5 D/D 48TPI
S/SD/D 96TPI

Verbatim
S/S D/D 4BTPI
S/S D/D 96TPI

Xidex

S/5 D/D 48TPI
S/5 D/D 96TPI
Delivery £1.00 per item

£30.00

per 10

£20.68
£28.00
£32.00
£37.00

£20.00
£29.50

£20.00
£29.50

£27.50
£34.40

Cassette Recorders

Sanyo
Benkson/Team
Delivery £3.00 per itam

£28.00
£19.00

Word-processing:
a complete range of
packages starting at
£899—including VAT

READY TO USE!

=N

Package comprises: BBC Model B
Microcomputer « Wordwise

* 100K Disk drive ® 80 column
printer and free delivery in

| the UK! e Optional disk drives

| and printers.

Printers
Epson FX100FT £430.00
Epson FX80 £395.00
Epson RX80FT £315.00
Epson RX80T £275.00
Seikosha GP100A £220.00
Shinwa CP80 £275.00
Juki 6100 £395.00
Riternan £230.00
Mannesman Tally £225.00
MCP40 £129.95
Daiivary £10.00
Joysticks

| Super Champ £16.95
Mini Champ £14.00
Quickshot | £9.95
Quickshot Il £11.95

BBC Joysticks

Emax Professional Joystick £28.00
Micro Aids Joystick (pair) £15.00

Delivery £2.00 per item

We stock a large range of software:
* Games ® Educational
» Business
Call for software list and catalogue

Cambridge Microcompuier Centre

Ordering is easy: Telephone Hotline (0223) 355404,

All items subject to availability

|

| Can convert text into speech
| quickly. Easily programmed.

| ...and many other books on BBC,
| Electron, Sinclair and Commodore.

The Peripheral Centre of East Anglia

153-4 East Road, Cambridge CB1 10D
Telephone (0223) 355404 Telex 817445

5 @ wholly owned subsidiary ol Namal Associales Lirmiled

~ Type and Talk

Speech Computer RS232
Interface.

Only £171.35
Delivery £5.00
BBC ROMs

Wordwise £46.00
Disk Doctor £33.35
View £59.80
Graphics Rom £32.90
Delivery £1.00

Books
BBC
Advanced User Guide £12.95
30-hour Basic £5.95
Electron
Take off with the Electron
and BBC £5.95

COMING SOON!
ACORNSOFT
GAMES/LANGUAGES/
BUSINESS.

ALL PRICES
INCLUDE VAT

Credit terms available
for orders of £500 or over.
Access, Barclaycard, American
Express and Diners Club welcome.

COMPUTER ANSWERS
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Just because you
need itin aflash,
don’t expose
yourself!

You've a deadline to meet,
the right CP/M Software pack-
age is needed, the right decision has to
be made; which format, which product,
when can it be delivered, at what price?
You need good advice, and just as
important, you need to talk to some-
one who has a large enough range to be
able to offer honest advice. Someone
who can then deliver on time, someone
whose catalogue is fast becoming the
byword of the software industry.

So don't expose your-
self, talk to Software Limited.
Choice, advice and delivery, all aimed at
meeting your deadline.
Software Limited...
Because there's more to
choose from, we're the
only choice to make.

01-833 1173/6

Software Limited
No. 2 Alice Owen Technology Centre
251 Goswell Road, London EC1

Software
 Limited

Attractive quantity & dealer discounts available

Ring Round 5117



CABB: UPANDBUZZING’ |

et onto Computer
G Answers’ bulletin
board with this simple
step-by-step guide:
1: Check the interfaces on
your micro. It must have an
RS232 (or, in the case of the
Beeb, R5423) serial port. If it
hasn’t then goto step 2, else
step 3.
2: If vou haven’t gotan RS5232
port you will have to buy one to

| plug in. Fig. I gives sources of

these.

3: Get a suitable If
your 'phone connects to the
wall via a standard British
Telecom jack-plug, goto step
5,clse step 4.

4: Get a BT jack-plug socket
installed (normally well worth
the £25 expense) and goto step
53; or, if you can’t afford it, buy
an acoustic coupler (unless you
have a Trimphone, in which
case you will have to get the
plug). Goto step 6.

5: As they’re cheap these days

modem,

(£86 instead of £150 +), your
best bet is to buy a direct
coupled (or ‘hard wired’)

modem, like the Buzzbox.

6: Get the correct type of
modem. It must be either: 300/
300 baud, CCITT (V21),
asynchronous, full duplex,
originate — used to communi-
cate with bulletin boards and
on-line databases; or 1200/75
baud (viewdata), CCITT
(V22) asynchronous, . full
duplex, originate—used to
communicate with Prestel and
Micronet and a few on-line
databases.

It is useful but not necessary to
have options for answer/orig-
| inate and half/full duplex.

7: Check you have communi-
cations software. If not, see
March issue (page 146) for

examples that will run on
popular micros. If you have a
problem finding the right pro-
gram go to step 8. Else step 9.
8: Contact the supplier of the
micro to find out what soft
ware’s available, armed with
the specifications given below,
if no luck contact your user
group, if no luck contact us.
The software must support
the baud rates used by your
modem (check against step 6).
If you are simply wanting to
chat with the board, find out
what mail you’ve got and place
orders then goto step 11, else if
you want to download files
(including program listings),
then goto 10.
]U ‘rnur software must sup-

MA l’ 1934

port the following protocol ‘sLL'
ting: 1 start bit, 8 data bits,
stop bit, no parity. You u.'i]l
need an error checking proto-
col to clean trans
mission.

We recommend that you get
software that supports the
Christensen (also known as
“¥modem") protocols, which 1s
supported by CABB. These
aren’t necessary if you only
intend to download straight
text (ASCII) files, in which

ENsure

case goto 12.

Your software must sup- ‘
[usrl the following settings: 1
start bit, 7 data bits, 1 stop bit,
even parity.

12: If vou want to download |
text files, check that your soft
ware supports the X-ON/X-
OFF software handshaking |
protocol and that it has facili-
ties for down/uploading files.
13: ‘Phone Computer Answers
Bulletin Board (CABB) on (01)
631 3076 (24 hour service).

By Tony Dennis, deputy
editor.

Apple 11e, 11

BULLETIN

( _______________ Cam

| ANSWERS IS ON THE|

| AIR! WE SHOW YOU |

| HOW TO GETON |
| TO CABB AND ALL |
| RELEVANT |
| INFORMATION |

Left: the hardware for our
own bulietin board.

‘Bulletin’ information continues

on page 144.

Interface name:

RS232 intericace card £108

Price:

Supplier:

Apple dealers,

Atari 400/800
600/800 XL

550 .iﬁre-rlace £135

Commodore
Vie, 64

64 only

RS232 interfoce

Modem/R5232 £95

Atari dealers.

Minor Miracles,

PO Box 48,

Ipswich [P4 2AB

Tel: (04730 50304,
Commodore dealers

E;ugon 32,64

Lynx

RS232 interface £49 .50

Cotswold Computers,
& Middle Row,
Chipping Norton,
Oxfordshire.

Hardware modification

{See forthcoming issue.l

Oric/Atmos

63150

Modular Concept Peripherals,
13 High Street,

Clydach,

Swansea SAS SIF,

Tel: [0792) 844445,

‘lrn nﬁy_'l:.lt 5-80 (IV)

Texos TI99/4A

R5232 board £1995

Tandy dealers.

Expansicn box + RS232 £194

Parker Electries,

4 Dorset Place, Mew Street,
Haoniton, Devon EX14 BQZ,
Tel: 1D404) 44425

ZX 81

Universal modem adaptor L2995

Microcomputer Resources,
| Branch Rood,

Park Strest Villoge,

5t Albans, Herts.

Tel: 07271 72917,

X Spectrum

Micro Mania interface £33.50

I+ soitwarel

J WV Software,
137 Allington Drive,
Strood, Kent.
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ELAN ENTERPRISE: MORE WAITING

This computer caused something of a
stir when it was shown at the PCW show
last year. However, after a little
investigation the computers on show
turned out to be empty, The machine
was suppeosed to appeat in April, no
May, wrong again, now it is sometime
round September. One of the apparent-
ly good features was its large memory,
but this seems a little obscucre at the
moment. We have heard the first model
will only be 64K, with the 128K ver-
sion appearing up teo one year later,
If the Elan (Flan, Enterprise or what-
ever the company is going to call the
machine) does come out with only 64K,
then this would disappoint many possi-
ble buyers, It would alse, .in our
view, be a major mistake. With only
64K as standard, and the need for
expensive add ons to upgrade the mem-
ory, then software houses will be
reluctant to produce software for the
expanded machine, because they will
only be marketing to a small number of
machine owners. The specs of the
Elan/Flan have also been guietly
changing. Originally multiple state-
ment lines in Basic were not going to
be al lowed, but now, we are glad to
say, they have been implemented. The
Basic 1tself has a number of state-
ments that come under the heading of
'Structured’; such as a SELECT (a case
statement), WHEN and WHILE. Anocther
interesting claim made at the launch
was the 'hupdred programs ready when
the machine is available'. To make
any sense these would have to be ar=
cade standard (or equivalent), not
games of the 'million programs for the
Spectrum' ilk. By all accounts Elan
is a long way off this target too,
and as far as we know most have only
been up and running on a Sirius with
emulation software, Enterprise is
committed to writing 15 packages for
the launch, and also claims that up to
3% other companies are preparing soft-
ware. We shall see,

WHITHER THE QL REVISITED

S50 what's happened to the OL? Still
no one seems to have got one, Word
from the industry suggests Sinclair
has had a few production problems that
he hasn't been tooc keen to let every-
body know about. It seems QDOS5S turned
out to be tooc large a program to fit
into the ROMs, and the multi-tasking
features were causing a big headache,
Oh yes, and there was problems with
the ULAs. But some good news! Well,
not that good, but at least it's a
start. QLs are at least available for
review, and we should be getting our
mits®on one later on in April.

GAMES SOFTWARE UNDER FIRE

The state of the games software market
is looking parlous, not to say peril-
ous, There is a current hysteria
amongst games houses, generated by the
threat of a price war and companies
loosing lots of revenue to pirates,

As you may have read, the latest con-
fusion has stemmed from Imagine. The
company first told the trade it was
going to drop all its prices to £3,95,

and then reversed the decision. Its
reason? 'Some of the smaller software
houses would undoubtedly have gone to
the wall in any prelenged price war'
was the cfficial statement.

The other sign of trouble is a series
of reports, widely publicised in
national newspapers, that the sales
projections for 1984 were wildly op-
timistic., Tens of millions of sales
were hoped for, less than two million
are expected.

These developments are likely to have
ecne of two entirely contradictary
effects on the games you buy: they
might get better or they might get
Wworse, They might get worse if
panicking companies feel they have to
bang out cheap games in order to beef
up sales.

They might get better because we the
consumers will get fussier and less
inclined to buy games for novelty.
There ate signs of this happening
already. For example, a number of
book publishers looking to cash in on
their quality image by launching into
the market with a selection of more
‘cultivated' products. They realise
that the images of some of the games
software houses have lost their lus-
tre, and not unjustifiably. Many of
the games dedicated micro mags feature
'dud of the month', highlighting the
appalling quality of some games we may
have the misfortune to buy.

There's no doubt that most micro games
are boring or borrowed, based on ideas
that were interesting a year ago but
not any more.

As for piracy, there's genuine concern
amongst software houses that a large
number of foreign outfits have emerged
with facilities for cepying games and
forging cassette covers. One software
games house told us it was having
difficulties in some areas finding a
genuine copy of its own game,

The response to this has been an app-
eal to computer magazines to help
publicise the damage pirates can do.
Piracy is a plague in creative indus-
tries like software publishing; it
gives nothing and takes a lot. It
deoes more: it stunts the development
of new ideas and products., The view
that piracy is in the consumer's inte-
rest (because it brings down prices)
is a pathetic fallacy. Pirates have
no interest in or accountability to
users of their products. They take
the money and run. We hope to bring
you a fuller report on piracy next
month.

ATARI BUTCHERS ITS XL RANGE

Machines you won't be seeing inm the
shops in future months are the long a-
waited 14@@ and 1458 XL top of the
range budget micros. The 1488 nearly
made it over here, but was dropped
mid-Atlantic. The 1450 has suffered
the '"TI treatment' and been killed off
at birth, as has the CP/M add-on, a
bad blow to the XL range's upgrade
potential. Why has Atari brutalised
its products, many of which have been
80 successful? We suspect development
of a 312-bit super-system.
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Ithough stll mostly
Eastern promise to us
in the UK, the MSX

boom is now parallel to that of
the Spectrum’s in its inceptual

country, Japan.
There are now 11 manufac-
turers building MSX

machines, and in just three
months it's said that they've
captured 30 per cent of their
home market.

With a range of MS5SX
machines poised to enter the
Western market, what exactly
can we look forward to? What
is it about MSX that has
impressed everyone under the
rising sun? We went there to
find out, and returned with
details of several MSX

MSX HEADS WEST

THE FIRST PART OF A LOOK AT THE

COMING RANGE OF JAPANESE MSX MICROS.

machines, two of which we'll
be looking at this month {Sony
and Hitachi), and the rest in
next month’s issue

MSX computers use the ZB0
CPU, TMS 9918A (by Texas
Instruments) and Microsoft’s
MSX Basic. Going on the
specification, many in this
country have dismissed them
as low performance machines,
but having been to Japan to see
the actual machines, we can
assure you that for a £150 to
£200 computer, they are very
good value - if only for the fact
that they are all extremely well

rust Sony, known to opt

for good designs, to bring

out the most elegant look-
ing MSX computer. The word
Hit Bit is a pun on the Japanese
word for ‘people’, and it cer-
tainly is a friendly-looking
computer, advertised more like
a hi-fi.

Hit Bit comes in a choice of
wwo colours, red and silver. Its
body is well-shaped, with a
very conspicuous shiny black
section behind the keyboard
which contains the on/off
switch and the cartridge ROM
slot. It has a touch-type key-
board with large and clearly
marked keys, making it easy to
use, with the function keys and
editing keys slightly smaller
than the rest; the reset key is
thoughtfully protected to pre-
ventaccidental reset.

You could say that Sony Hit
Bit is about the most complete
MSX machine, as the basic
model comes with all the
necessary interfaces: there are
UHF and video outputs for the
display; you can connect up to
two Atari type joysticks; and
there is one 30 pin I/O bus, a
cartridge slot at the top, and a
Centronics port.

The Sony Hit Bit comes
with 16K of memory, plusa 4K
| non-volatile RAM cartridge.
| When the machine is switched
on a menu is displayed so vou
can choose which of the four
firmware options you require,
as well as MSX Basic. The
computer is equipped with an
| address manager, Schedule
note and Memo program. The
CMOS RAM cartridge can be
used with these programs (so
you can store your friends’
address and telephone

SONY HIT

built to the expected Japanese
standard.

When ASCII Microsoft of
Japan presented the MSX
standard to the manufacturers,
it ensured that all MSX
machines are built to the full
MSX requirements, so that
they are hardware and soft-
ware compatible. All MSX
machines have the same basic
circuits within them, however,
they may have different exten-
sions. The MSX machine 1s
built so that it is as flexible and
expandable as possible,

They have one or two cart-

BIT 55

THE HIT BIT MAINTAINS SONY'S TRADITION OF

GOOD-LOOKING MACHINES — WHAT ELSE

HAS IT TO OFFER?

numbers, for instance). One
cartridge can hold up to 80
names and addresses,

The good thing abour it is
that it’s very accessible com-

pared with tape or disk address
software — plug in the cartridge
and there it is. The database
programs was certainly easy to
use but it is not really all that

CPU: Z80A

ROM: MSX Basic ROM 32K, and HB 55 utility soft ROM 8K.

RAM: 16K.

Video RAM: 16K,

Screem: 32 %24 or 40% 24 text, and 2546 % 192
graphics.

16 colour

Sprites: 32,

Keyboard: Touch type.

Interfaces: compasite video and TV output; cassette 1200,/2400
baud; printer Centronics; audie mone 1 CH; one 50 pin expansion
port and a cartridge slot; two joystick port (Atari type).

Additional item: CMOS data cartridge.

MULTI-INTERFACED AND WITH BUILT-IN
SOFTWARE, THE HIT BIT IS A BARGAIN.

UPGRADE

ridge slots which you can plug
in interfaces, expansion RAM
or a disk operating system. The
cartridge slot can be expanded
to take up to 16 peripherals.
The RAM can be increased
upto 1 Mbyte in steps of 64K,
by plugging into the cartridge
slot (like Elan’s Enrterprise).
The minimum MEemory

requirement for a MSX com- |

puter is 32K MSX Basic
ROM, and more than 8Kbyte
of RAM,; however, most have
at least 16 KK of RAM.

MSX graphics can handle |

upto 192x256 with 16 colours
and 32 sprites. The good thing
about the TMS 9918A
graphics chip is that it has its
own video RAM (16K}, so
graphics do not eat up the user

RAM. Its colours are some- #

sophisticated.

The Hit Bit is excellent for
games playing: its cursor keys
are large, well spaced and
arranged in a neat square. The
optional joystick is robust but
much too firm (the second
joystick port enabling two
player games).

Sony is one of the few hard-
ware companies which also
sells games software, such as
Othello and Fenofast. Jenofast is
a 3-D ‘Defender’-type game.
(Sony has joined forces with a
number of arcade game manu-
facturers to convert video
games to MSX machines).
Othello (which incidentally is
the proper version), in on
ROM cartridge as with all
Sony software. [t plays a rather
weak game at level one, but
level 4 is very tough. Othello 15
very nicely written as placing a
stone is done using cursor kevs
controlling an arrow and when
you place it vou see the relevant
pieces nicely flip over.

One of the strong points
about MSX computers is, of
course, software compatibility:
over 100 software titles have
been released, and wou are
assured of high quality since
the software houses have o
compete with reputable com-
panies like Sony, only 20 per
cent of it comes in cassette
form (prices averaging about
L8.50, and cartridges £13.50).

For a computer which has an
almost complete range of inter-
faces (except R§232) and built-
in software, the Sony Hit Bit1s
a bargain — definitely one of the
cheaper MSX micros. If you
don’t mind not having a proper
keyboard, this machine is well
worth considering.

MAY, 1984
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what pale (like the TI/99 and
unlike BBC Micro). We are
unsure whether this i1s due to
the Japanese TV system or
because of the graphics chip,
but they are excellent if used
with a monitor.

The graphics are suitable for
drawing hi-res pictures on

| screen, and some MSX com-

puters include utility firmware
to do so. There are enough
sprites to do animation, and
they can be controlled easily
using Basic statements. There
are also event handling facili-
ties which allow Basic pro-
grams to be interupted when
sprites  collide, keys are
pressed, errors occur and so
01,

The cassette interface has
two baud rates: 1200 baud and
2400 baud. When reading
cassettes, the baud rate is auto-
matically detected so that the
user does not have to specify
the baud rate for the cassette.
The printer interface is the
usual Centronics type Inter-
face, and there are MSX
printers which cater for all
graphics characters (but ordi-
nary printers with a Centronics
interface can be used).

MSX Basic 1s an extended
version of Microsoft Basic ver-
sion 4.5, but generally speak-
ing it is designed to follow the
GW Basic which is a standard
Basic in the 16-bit machine

MSX MICROS ARE EXCELLENT FOR THEIR

PRICE: THE HARDWARE AND MSX BASIC

WORK WELL, AND EXPANSION FACILITIES
ENSURE WIDE RANGE OF ADD-ON SUPPORT.
- UM MSX SPECIFICATIO! : =

UM MS

ZB0A CPU
TMS 991BA Graphics Chip
AY 3 8910 Sound Generator
2K MSK BASIC ROM
More Than BK of RAM
Audio output
Video output
Cassette interface
One cartrige slot
One joystick port _
This is the: minimum spec; maost machines have at least 16K of RAM and more
interfaces.

N

world. Although it does not
have the sophistication nor
structure of BBC Basic, we feel
that MSX Basic is about the
best version of Basic Microsoft
has produced. MSX Basic is
featured with up to 14 digit
accuracy — which is more accu-
rate than most 8-bit micros.
You can specify whether you
want integer, single precision
or double precision, also when
numbers are printed they can
be formatted a similar manner
to Fortran.

The graphics commands are
similar to that of the Dragon -
there is a graphics macro

language and commands such
as DRAW, CIRCLE and PAINT
(FILL); however, it is expanded
to cater for 16 colours and 32
sprites.

Sprites are shapes which can
be moved around on top of the
static screen so they can be
used for fast moving anima-
tion. Their size and colours can
be set and priority given to
which sprite appears in front
and which behind.

Unlike Sinclair’s or Acorn’s
machines, MSX computers do
not use totally up-to-date tech-
nology —in fact, it appears (o
me that they have gone out of

the way to make it orthodox.
There are a couple of reasons
for this: first, because MSX
was to become the industry
standard, it had to be made
with chips which are widely
available (chips like Z80 have
s0 many second source manu-
facturers, that it is cheap and
they are guaranteed from chip
shortage problems, which have
been getting worse recently);
second, the chips chosen are |
those which have been proven
to be successful and that most
makers are familiar with. The
MSX computers are designed
to be as expandable as possible,
and because the chips are the
familiar Z80 and TMS 9918A,
the peripherals are easy Io
build.

So where does this lead to for
the average customer? There
are a number of prospective
benefits. The  staggering
number of manufacturers will |
ensure high standards; and
because the peripherals must
be made to the MSX standard,
you get a huge choice of add-
ons by quite a number of
manufacturers.

By the time you read this, the
MSX DOS (disk operating
system) cartridge and floppy
disks will be out in Japan.
When we researched this
article a prototype of MSX
DOS was in working order,
and we were told that it was up |
to the disk drive manufacturers
to adapt it to their disks. |

6L

itachi’'s entry into
MSX can only be
described as cautious,

and its offering, rather strange.
One of the biggest chip and
mainframe manufacturers in
Japan, they have not made
much impact on the home
computer market.

The MB HI is designed as a
portable computer of the
Epson HX20 and Tandy M100
variety, with carrying handle
and a detachable power pack.
Why a home computer would
want to pretend to be a port-
able is beyond us, but it cer-
tainly is full of surprises.

Switch the machine on and
you will see a Hitachi logo and
an introduction with a menu of
options in hi-res graphics—a
nice touch. Press the function
key F2 and you get a machine
code monitor; Hitachi is the
only manufacturer to provide
such a urility software. There
arc 13 commands, and this
monitor was used to develop
the MSX machine and its util-
ity firmware by Hitachi pro-

HITACHIMB H1

RATHER AN ODDITY IN THE MSX WORLD,

HOW DOES THE HB MBH1 COMPARE TO
WESTERN LAP-TOP MICROS?

grammers, so it is well tried ROM cartridge software. It is
and tested. very brief and is in graphics. F4
If you press F3 the machine is a graphics program which
explains to you how to use a  allows you to draw pictures on
[ HITACHIMBH1 SPECIFICATION
CPU:ZBOA
MSX Basic ROM 32K and 8K utility ROM.
RAM: 1 GK.
Video RAM: 1 6K,
Screen: 32 % 24 or 40 x 24 text and 256 % 192 16 colour graphics.
Sprites: 32.

Keyboard:full travelling keybeard.

Interfaces: composite video and TV output; cassette 1200/2400
baud; audie mono (one CH); two cartridge slots; twa joystick ports
(Atari typel.

WITH UNSOPHISTICATED BUT INTERESTING

FEATURES, THE MBH 1 IS IDEAL FOR THE

MICRO BEGINNER.

screen using the cursor keys; F5
is a music program which turns
it into a simple musical key-
board (the display shows the
keyboard and how the keys
correspond tonotes).

The wutlity firmware in-
cluded is not that sophisti-
cated, but interesting and
simple enough to get a com-
plete beginner used to a com-
puter just by switching on.

Apart from all the standard
features of MSX computers
and softwares described, this
little machine has two joystick
ports, a Centronics port, and
one feature totally unheard of
in the West —a switch to slow-
down the speed of the Z80 pro-
cessor. When we first heard
about it, we thought slow the
computer down, that's crazy-
you anl it fo run as fast as poss-
ible! But we reckon it’s
intended for the slow of re-
sponse, who need to play the
super-fast arcade games at &
more leisurely pace!

By Tom Sato, a Japanese
computer journalist.
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flering £1,000 of free

software 1if you buy a

£1,000 micro, as the
makers of the new Wren micro
are doing, sounds rather
dubious; but the deal really is
as good as it sounds.

Take another look at the full
price of the computer: there are
very few serious twin disk, CP/
M business machines at any-
where near this price even
without software, so if the
packages are useful to you, the
Wren offer represents a real
bargain.

After a year of development
it seems Transam have fulfilled
their intention of producing an

exciting and innovative
machine, based on proven
technology, attractive price

and capabilities. And here’s
why...

: et e
The Wren is what we'd call
transportable which is differ-
ent from truly portable, such as
the battery operated LCD ‘lap
top’ computers like the Tandy
100 and Epson HX20. The
transportable  machine is
designed to be easily man-
handled from office to car and
car to home, in one convenient
package.

A big mistake that many
manufacturers make with this
type of machine is to com-
promise the working facilities
such as screen size, number of
disk drives and so on, for the
portability; this is foolish, as
the carrying time is only a small
fraction of the machine’s use.

Thankfully the Wren has not
fallen into this trap. It achieves
its transportability in a very
unusual way: instead of the
common fold up keyboard, the
computer slides forward on its
base to simultaneously cover
the keyboard and reveal the

carrying handle.
The keyboard has a 67 key
QWERTY layout with a

separate cursor key (and home)
pad and the two Prestel keys
(* and #). An additional five
function key pad, capable of 15
programmable actions, is pro-

IS THE NEW WREN AND ITS £1,000 WORTH O
COMPLEMENTARY SOFTWARE, REALLY AS

GOOD A DEAL AS IT SOUNDS¢ WE FIND OUT.

own 36K of RAM for the
graphics without impinging
the main store. There is an
additional 8K ROM for power
on diagnostics and 50 bytes of
CMOS RAM with battery
back-up to store time, date and
Prestel code. For a single user
machine it is bristling with
connections to the outside
world: it has the obvious ports,
serial R8232 75-19200 baud
(faster than most!), and Cen-
tronics for parallel printers.
The rest are much less
common: six analogue inputs
that can be used with two joy-
sticks and the included BBC
Basic. However, the machine

could be used as a very econ-
omical six channel data caprure
system, monitoring heat, hght
and temperature.
Communications are already
built-in and British Telecom-
approved, using an auto dial
modem with 1200/1200 and
1200/75 (Prestel) baud
options. For users of the BBC
modes the sound can be pro-
duced internally (through a
small speaker) or fed out
through a DIN connector.
Colour output is via the RGB
socket to a suitable monitor or
can be fed to a normal TV
using a RGB to RF converter.
Lastly, for those users who

Price: £1,000 (exc. VAT) including seftware

Memory: 64K RAM expandable to 256 (banked), 8K ROM
diagnostic, 50 bytes CMOS RAM with battery for permanent
time, date and Prestel code storage.

Keyboard: 67 key QWERTY, cursor keys, separate Prastel
keys [* and #) and five function key copable of
15 programakble actions.

Processor: ZBOB at 6MHz

Interfaces:R5232 75-19200 baud, Centronics [parallel printer),

need more storage than the
floppies offer, a range of Win-
chesters are available. This
option 1s accessed via a socket
already present and is not the
usual promise for the distant
future. Three sizes are pro-
duced 5MB (at £1,595), 10MB
(at £1,795) and 20MB (at
£2,495), The standard disks
are half height 5% inch with a
total of 400K storage-—a
double sided option will be
available at extra cost.

The display is a 7 inch screen
with a flat face and is amber.
This may seem fairly small,
especially to those used to a full
size terminal, but there is no
need to worry as the characters
are clear and well formed, and
it presents no problems in use.
It has three selectable modes:
80 =24 televideo TV1 910
emulation, 40 % 24 Prestel and
512 % 256 graphics.

On powering-up, the shift-
lock key lights up and the diag-
nostics are performed in a few
seconds. If all is well, the main

UPGRADE

power light goes on and the |

Wren logo appears
screen with an instruction to
load the operating system disk
into the top drive. Shortly after
loading, the man ‘Wren
Menu’ displays, and at the top
right is a permanent display of
day, date and time (note this
has not required any user inter-
vention as the operating system
has gone to the battery backed-
up real time clock for its infor-
mation).

Most machines have to
prompt the user on power-up
for this data. The best way to
describe the rest of the screen
layour is to imagine 10 playing
cards laid in two rows of five
starting at the top centre and
moving to the bottom edges.
Each ‘card’ is laid down half
covering the previous card.
The end result is ten labeled
options one on each card.

The selection is made by
using the left and right arrows,
confirming the option by
pressing return. On the last

on the |

4 analogue inputs, winchester port, auto dial modem
BT approved) 1200/1200 and 1200/75 (Prestel) baud, sound and
RGE colour output.
Disks: Twin half width 5.25 inch 200K storage each. Optional
double density.

line are function key effects;
which are - Fl re-set time, F2
and F3 directory for disks A
and B, F4 1s not used and F5 is |
an exit to CP/M. |
The software options provided |
on the screen are: Executive
Desk top; Communications;
Perfect Writer; Perfect Calc;
Perfect Filer; Additional Soft-

vided to the left of the main
| board. The action itself is good
and the control and return keys
| are in the best position for
typists — in line with the ‘home
| keys’.

The processor is the 8-bit
Z80B running at 6MHz. The
standard free memory is 64K
RAM which is expandable to
256K using memory banking
techniques. These are employ-

L

Display: 7 inch flat faced amber with 36K screen memary and [:
3 selectable modes — BO % 24 Televideo TV1 910 emulation,
40 % 24 Prestel and 512 % 256 graphics.

A WEALTH OF FACILITIES AND GOOD
PRICE FOR ITS RANGE, MAKE THE

ed even in the basic machine to ; I P ware; Programming; Disk
eiabile the sccedf B bate it WREN WELL WORTH CONSIDERING. Copy (Exec Desk); Format & |7
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Disk (Exec Desk); Utilities,

For want of any better
method, we will cover the soft-
ware in a clockwise direction,
as it is presented on the Wren
SCrecmn.

On selecting this option a
similar menu to the main one is
displayed and contains the
Time Management,
Addresses, Desk File, Filing,
Calculator,  Utility/Backup,
and Finish options.

This system as a whole is
designed to be an executive aid,
an electronic replacement for
the traditional office workér’s

| tools such as a diary or calcula-

tor memo pad. It is written in
the ‘C’ language, and is (at the
moment) a Wren-exclusive
application package. Certain
features of the system are
active throughout. For
example, the typewriter and
calculator can be invoked from
the menu or anywhere in the
system. Whilst in use a window
is made which closes when you
have finished. In addition, a
telephone number can be auto-
matically dialled (using the
internal modem) simply by

| placing the cursor over the

number and pressing a couple
of keys.

The Time Management
system is built around a day
diary in the sections, appoint-
ments, things to do and events.
The event file is very useful, as
it not only allows fixed date
fields but also has the ability to
enter wild card dates; for
example, 25:12:** = Christmas Day
will .prompt every year, and
18:**** = Mortgage payment Will
prompt every month. It also
has good general purpose
search facilities, and can print
out a month in advance listing
all major events.

The Addresses system, as
vou would imagine carries
addresses, but in addition,
‘phone numbers, group (re-
trieval aid) and comments. It
can also list out télephone
numbers and print labels and

The Desk File is an unusual
system, comprising of a general
retrieval system, and a docu-
ment creation system. The
latter part allows the building
of shells with headings and
input areas to which the system
automatically jumps, which
can be used for memos, agen-
das, expenses (it has automatic
totalling facilities), and many
other applications.

The Filing System is not
what you would expect by its

name. It is a way of systemati-
cally ordering your manual
filing system; up to nine major
headings can be created, to
each of these a further nine
sub-headings can exist and to
those yet another nine sub-
headings — therefore, a maxi-
mum of 999 filing subdivisions
can be created. When some-
thing has to be filed, the system
leads you through the classifi-
cation, concluding with a
descriptive and numbered
label ready for filing.

The Calculator (which can
be called by this option or any-
where in the system) is a four
function, five memory facility
which can, on command insert
the end result into a document.
The Typewriter, in the same
way as the Calculator, be called
directly anywhere in the execu-
tive system, can control the
dumping of pages, and act as a
simple one line editing type-
writer. The Utility/Backup
routine’s prime purpose 1s to
create backups and format new
disks, and, when required,
create new skeletons for the
Executive Desk Top functions.
In addition, it allows system
configurations such as label
formats, printer types and
whether the phone numbers
should be preceded with a ‘9’
(for an outside line) as would

be required in an office
environment.

The Finish option returns
you to the main menu.

Throughout the system many
defaults were provided -such
as automatic time and date
entry—and as a whole the
systemn fulfilled its funcrion.
However, there were one or
two slight anomilies and bugs
(but this is to be expected so
early in a system’s life): pages
in the address system can have
both a ‘blank® for the name or
two pages the same name.
There is also some slightly
‘loose’ handling of screen up-
dates: for example, after a cal-
culator has been called and
cleared some of the box edges
of say the diary page may be
lost. The data is not corrupted
in any way nor is the useage
affected, but it leaves a rather
untidy impression.

Two features which would
be of great use, but did not
appear to exist, were the ability
to take a "'phone number from
the address file into the diary to
build up a list of calls to be
made for the ‘to do’ list, and the
ability to list off the complete
diary for a number of weeks
ahead. In the time available we
were not able to fill the

systems, so if you wish to check
out the speeds of these systems
arrange to do so at a machine
demo.

The communications with the
system are simple and menu
driven. The main menu allows
logging on and off using four
pre-set numbers or manual
dial. There is a sub-menu con-
trol of the range of pre-set
numbers and their descrip-
tions. For example, the Prestel
identity number is not stored
on disk, but in the CMOS
RAM for security reasons but
can be changed as required.
Once on line, frames can be
viewed in the normal way and
can be saved for future use.
When off-line these frames can
be re-viewed from a disk file.
With the addition of a suitable
printer, hard copy of the
frames is possible.

Program down loading (tele-
software) is available and a
number of Wren programs are
already on Micronet 800 (see
Prestel page 600). The Wren is
also capable of message prep-
aration, sending and receiving.
The colour graphics of Prestel
are represented on the Wren
screen in ‘grey’ tones, but full
colour is possible by the addi-
tion of a suitable monitor
{RGB) or a converter (RGB to
RF)and a normal colour TV.

Programming is a facility to
load QHC Basic (Z80 version)
for programming and execu-
tion of Basic programs. The
manual provides a summary of
the added commands unique to
the BBC interpreter over and
above MBasic.

The Disk Copy (Exec Desk)
and Format Disk (Exec Desk)
utilities are provided to menu
drive formating and disk copy-
ing (the latter formats prior to
copy). Both work well, but lack
an obvious exit option at the
start should you enter them by
mistake.

A utility menu is provided to
interface with CP/M to menu
drive its functions such as
rename, which makes life
much easier for the first time
user. In addition, some
features often only found on
the more up-market systems
are provided, such as Design
Characters Sets, Define Keys
and Configure System.

CP/M 3.0 (sometimes
known as CP/M plus), the
operating system supplied, is
the most advanced 8-bit ver-
sion from the Digital Research
stable. This arrived a while

_ after the 16-bit versions such as

CP/M 86, illustrating the
company’s continuing com-
mitment to 8-bit machines. It
offers considerable improve-
ments and added facilities over
the CP/M B0 system version
2.2. The first noticeable
advance is the increased speed
of the random file disk access.

Included along with the
Wren user guide are the three
‘Perfect’ manuals; it is also
possible to purchase the full
CP/M 3.0 manual, an in-depth
guide to BBC Basic and a Wren
technical manual. The user
guide introduces the hardware
and basic concepts, provides an
overview of the ‘Perfect’ suite
and in-depth coverage of the
Communication and Executive
Desk Top options. A section is
devoted to the operaung
system and sufficient infor-
mation is provided (if you
already program in Basic) to
work with the BBC Basic. The
manual was good, providing
useful training and infor-
mation for the first time user,
and reference information for
the more experienced. It was
one of the few manuals that
covered the very important
area of backup and security.

The only obvious criticism
of the Wren is that it is not 16-
bit—but if it is speed you're
wanting, then you will have to
think again after consulting the
benchmarks — the Wren beats
some of its so called faster 16-
bit relatives.

When considering a machine
to compare it to the only one
that seemed appropriate was
the IBM PC. Both machines
are ideal for business and yet
can still be used for home and
‘fun’ uses. They both have
mainstream serious operating
systems and yet also have
colour sound and joystick
capability.

So the Wren i1s a machine
with a wealth of features at a’
good price which is ideally
suited to a wide range of appli-
cations, and equally as good
operating as a desk top
business system for serious
applications, as it would as a
fun home machine.

By Eric Bagshaw of the
National Computer Centre.
Prism Business Systems,

Prism House,

18-29 Mora 5t,

London EC1V 8BT.

Tel: (01) 2532277,

Transam Computer Products,
59/61 Theobald's Rd,

Llondon W1 X 8SF.

Tel: 01) 404 4554,
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Far right: the Seikosha
GP700A - nice looks,
shame about the print;
right: Rainbow rising with
the Infegrex colourjet;
below: Taxan/Kaga -
near letter-quality print at
a low price.

new generation of dot-matrix printers have

gone some way to overcoming many of the

traditional shortcomings associated with
the machines. Latest models on the market are not
only able to produce colour graphics, but also (on
some) print that's smart enough to impress even the
most fastidious bank manager.

In the January issue of Computer Answers we saw
how daisywheel printers are excellent for produc-
ing smart print, but because of the way they pro-
duce an image on paper they're not suitable for
drawing graphics. If you want to produce nice
screen dumps and pretty printouts, as well as text,
the type of printer used will have to be a dot-matrix,
inkjet or thermal type.

Unlike daisywheel printers, which print using a
hammer to strike an arm with the character on it,
(see Computer Amnswers, January '84 issue), dot-
matrix printers use a matrix, or ‘mesh’ grid. By
forcing pins through the grid and onto a ribbon, the
dot matrix printer can produce virtually any shape,
not being confined to any set characters. As the res-
olution of print depends on how close together the
holes on the grid are, or how many pins the head
uses, the print is not usually letter quality, although
reasonably acceptable.

Epson is the name most people associate with
robust budget printers, and recently it has launched
a new machine in the form of the LQ1500.

DOT-MATRIX
COMES OF AGE

CAN THE LATEST RANGE OF DOT-MATRIX PRINTER ACHIEVE
QUALITY ON A PAR WITH DAISYWHEELS2 WE FIND OUT.

The LQ is a real beast, and its size, as well as a
price of £1,265, will prevent most people using it as |
a table top printer sat next to their micro. All the |
features anyone could want have been included on
it —enlarged and condensed print, italics, near letter
quality print mode, proportional spacing (import-
ant when producing letters), and a facility allowing
user defined character sets to be downloaded.

The machine is quite complex, so Epson supply
with it a suitably comprehensive manual that rivals
War and Peace for size. Every feature 1s explained
in detail, and starting off with the machine is very
straightforward. Like the daisywheel printers
looked at in the January issue, all the special effects
on the LQ1500 are executed through ESCAPE codes,
as we used a BBC Micro with the printer, all the
ESCAPE codes took the form of VDU statements.
Although these can look a little mind-boggling and
long winded, they are quite easy to use after a bit of
practice. All the commands used are placed in a
VDU 1 statement, the code that causes the next
character to be sent to the printer. |

The print head of the 1.0 uses either 24 or 8 pins.
In the former mode, near letter-quality print can be
obtained, as good as some daisywheels (see Fig. 3);
but on close inspection it does tend to smudge a |
little and become fuzzy around the edges. However,
as far as dot matrix printers go, the quality is great.
Should you not want to print at near letter quality,

14
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(for example, if you want a fast print out) there is a
draft print mode that prints at 200 cps rather than 67;
a vast improvement, though the print is very dotty.
One feature that stands out on the L.Q), as well as
the near letter quality print, is the ability to accept
user-defined characters and mix them with charac- |
ter codes already used. Up to 128 user defined |
characters can be downloaded to the printer and
stored in its RAM (the RAM is not normally used
by the printer as it usually accesses its characters
from one of eight character sets it has in ROM).
Before defining a character, a location in RAM |
must be stated to tell the printer where in memory
it 15 to be stored. Once the location is specified and
the character designed, it can be sent to the printer.
It is not possible to print the character until the
RAM is stated as the place where the character is
stored. This is done using another ESCAPE code ESC
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PRINTER EXTRAVAGANZA

00%Y "« We challenge you to find a better deall
ex oﬂo
Nt G EPSON PRICE CRASH

EPSON RX80 (DOT MATRIX) ......... ... £199 + VAT = 52288
EPSON RX80FT (DOT MATRIX) ....... .. £229 + VAT = 526535
EPSON FX80 (DOT MATRIX) .......... .. £319 + VAT = 36110
EPSON FX100 (DOT MATRIX) ...........£415 + VAT = g1-725
DAISY STEP 2000 or UCHIDA DWX 305
(new low cost - high quality Daisywheel) ....£279 + VAT = ss208s
JUKI 6100......... B R LR A B £379 + VAT = ss358s
CCP 40 (New amazing portable 4 colour printer/plotter)
......................... £109 + VAT = 12535

BROT“ER “RIEOO ------- n-cooqooo-o-£389+vAT: £447.85

NEW LOW PRICES
MT 80 (DOT MATRIX) ..cccvvvevnenen. £194 + VAT = 22310
OKI MICROLINES....... «++... NEW LOWER PRICES — CALL
FIDELITY 14” COLOUR MONITOR & COMPOSITE VIDEO
.................. craeeses 8189 + VAT = £21738

MANY MORE PRINTERS AVAILABLE - OVER 200 SCI(UK) BARGAINS
SEND NOW FOR OUR FAMOUS CATALOGUE
WE WILL MATCH ANY GENUINE PRICE.

ou®  SCI(UK) IS NEVER BEATEN ON PRICE
S 7=y

(@Y for cheapest prices

STAR GEMINI 10x .......£198 + VAT = 522770
STAR DELTA 10 ......... £325 + VAT =£3137s
STAR GEMINI 15x ..... «« £325 + VAT = £373.75
STAR RADIX 10..........£499 + VAT =s57385
....... £599 + VAT = sessas

MCP 165 (DOT MATRIX - NLQ) ..........£325 + VAT = s37575
ithe must amazing DM printer we have ever sold.)
Telephone now for details

im: Emmn! |

EXPRESS [ MasterCard ‘
o

-

24 HOUR SECURICOR DELIVERY £9.50 plus VAT ® BANKERS ORDERS, BUILDING SOCIETY CHEWUES, FOSTAL ORDERS - SAME DAY
ALL ORDERS COVERED BY THE MAIL ORDER PROTECTION SCHEME ® NATIONWIDE MAINTENANCE CONRACTS ARRANGED

UNDAY - Do you realise you can order NOW - We are open 7 DAYS A WEEK

SCI (UK) FREEPOST (nosrampnecaeay 0730 61745 e g g
I U K PETERSFIELD HANTS GU32 2BR 0730 63741 DELIVERY AT COST

We have interfaces for all types of
computers, including CBM 64, VIC 20,
APFLE. TRS 80, IBM, BBC. SPECTRUM, QL. etc.

N HOOLG MYNEWS G Fersonal Colkers woelcomeel - Uit 106, Jnmans Lame. Sheet, PETLRSUIRLL D aints 100 lines
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% 1. It is then possible to print the character by
sending its code to the printer.

Another bit image mode gives the user the ability
to print an image in dot units using only 8, or all 24
pins. There are six 8 pin and four 24 pin image
‘'modes. By using the various bit image modes,
simple dot drawings and lines can be constructed in
different print densities; ESC Z even gives a quad-
ruple density mode.

Included in the LQ’s ROM are 11 character sets
including Japanese, German and Danish, each of
which is software selectable using ESC R. Using
ESC:0, it is also possible to put any of the sets into
a download character set so that they could’ve
printed out,

T'o complement its excellent printing ability, the
LQ also has a good external design, with some natty
features: a removable interface card on the rear is a
very handy facility, as it allows Centronics, R$232
and IEEE 488 interfaces to be easily interchanged;

The operation of the machine can be changed by
dipswitches, as well as through software control,
and these are placed where they are easy to reach -
you don’t have to spend time undoing lots of screws
and removing half of the printer’s body. Even with
its massive size, the LQ is a surprisingly quiet
machine, that lets out a soft purr from its internal
fan.

Although the facilities offered by the L.Q are very
comprehensive, they are not enough to justify the
high price, what you are in fact paying for is a robust
design that should give the printer a long life. For
most people a vast majority of the features will be
unused, as there are not many word-processors that
can handle them. Weordstar, one of the most popular
word-processors, cannot be customized to use all
the features, and Wordwise, with which this article
| was written certainly can’t.

The Taxan/Kaga KP810 is a dot-matrix printer
far cheaper than the LQ, but still produces some
very favourable print. Virtually all the features on
the LQ, including near letter quality mode (see Fig.

R5232(138.00)
IEEE4B8 (138.04@)

of going to press)

(Note: figures in brackets denote price of

4), enlarged and condensed print, and super and
subscript mode are available on the KP810 and they
are all accessed in the same way using ESCAPE codes
(NLQ mode can be switched into directly by hold-
ing down the FORM FEED key on power-up); it is
even possible to define your own RAM character set
(128 characters in all) in the same way and down-
load the ROM set. Data Efficiency are also working

UPGRADE

\

Above: the GP700A
printhead putling a new
slant on things, below:
printer prices and feafures
compared.

on a ROM that will allow you to download »

Printer Speed Interface Add-ons Price Supplier
(cps)
C.JET 4@ Centronics Black ink(4.6@) 573.85 Integrex
RS232 (688.85) Colour ink{(l1l.5@)
Viewdata+R52312(757.85)
GP-T2dA 5@ Centronics Ribbon (18,95) 399.85 Akhter
RE232(92.08) Ink pots(12.95)
KP-B1@ 149 Centronics Ribbon (6.98) 343.85 Data Efficiency
i RS232 (N/R) 64K buffer (N/A)
EP-91@ 14@ Centronics As above 458,85 Data Efficiency
RS232 (N/A) {wider platen)
LO-1508@ 200 Centronics Tractor feed(59.80) 1265 Epson

Ribbons (N/A)
Single sheet feeder (N/A

options.

Printer Bi- Proportional Graphics Colour Supplier
directional Spacing mode

C.JET YES NO YES YES Integrex

GP-T@0A WO HO YES YES Akhter

KP-8l8 YES YES YES NO Data Efficiency

Kp-91@ YES YES YES O Data Effiency

LO-15008 YES YES YES NO Epson

MAY, 1984

N/A means the price was not available at the time
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Immediate export quotes avallable Maintenance or insurance available on all equipment, ALL PRICES ARE EXCLUSIVE OF V.AT :
WL ’m-rm EPSON RXBOF/T.................. 240.00 SEIKOSHA GP230X._ ... 21500 %
EPSONFXB0......... .. 325.00 SEIKOSHA GP700A (Colour) . 369.00 *

BROTHER HR1 44900 EPSONMS 100F/TI............ 370.00  SHINWA CP80 F/T. .185.00
BROTHER HR15_..... ...34500 EPSON FX100F/T e 42500  SHINWA 40 {Colour) ... .. 11900 W
TR n e e ... B500 HERMES612C (inc. Tractor) . 1650.00  STAR GEMINI 10X 20900
SHEETFEEDER ...190.00  OTHERS AVAILABLE STAR GEMINI 15X . 30900 g

KEYBOARD ........ 14000 MANNESMANN TALLY MT 80 . 200,00 STAR DELTA 10 319.00
BROTHER HR25......0.vvrnerrrsiminenns 555.00 MAMNESMANN TALLY MT160....._......399.00 STARDELTA1S.. ... .. azs00 W
DAISY STEP 2000 (206pS) .................246.00  MANNESMANN TALLY MT 180 .. 599.00  TEC 1550(P) 46900
DIABLO G20(RO) .. ..cocvcann ....675.00 OKI MICROLIMNE 80A. ... ... 19900 TEC 1550(5) Y 4949 00 *

DIABLO 630 (API) . . .. er.....1320.00 OKI MICROLINE 82A 25800 MANY OTHERS AVAILABLE:
DIABLO 630 TRACTOR. ......oeeennn, 149.00  OKIMICROLINE 83A.......... 38000  DRE-NEWBURY, 1.D.S. MICROPRISM, *
JUREEI0 T W e ..33500  OKIMICROLINE B4(P) .. ...63500  RITEMAN, TEXAS, TOSHIBA. -
TRACTOR. i e et 89.00  OKIMICROLINE B4(S) R ) *
SHEETFEEDER. .....199.00 OKI MICROLINE 92(P).............. 399 00 %
QUME 11/40 (RO} ....... 119000  OKI MICROLINE 92(5). . e 449,00 T

QUME 11/55 (RO) TAPR00 . ORIWICROLIE BBIF).. .- /s A0 e DR 15800+
QUME 9/45 (RO).. ... rererenneo...1590.00 OKI MICROLINE 93(5) erennees s 3000 COMMODORE VIC 20 7825 o

QUME 9/55(R0)............... ,..1940.00  OKI MICROLINE 2350(P) . ... ... 144900  COMMODORE VIC 20 STARTER PACK. . 108 69
RICOH RP 1300 (PorS). ..................B88.00  OKIMICROLINE 2350(S) ..................1499.00  SoMuannRE B4 ssoq7 X
RICOH FLOWRITER 1300 .999.00  OKI MICROLINE 2410(P) ... . 1549.00  EpconOXiO .. ... ... 164000 W
RICOHRP 1600 (PorS). ..o, 123900  OKI MICROLINE 2410(5) ..1599.00 ORIC ATMOS 48K ' 14'._1 0 Y

RICOH FLOWRITER 1600 . . 1299.00 RADIX 1O(NLQ) ............oooeennn, 44900  SNCLARZXBY 3 06
ALL OTHER PRINTERS AVAILABLE: RADIX 15(NLQ) . 54900 gnc| AR ZXB1 16K 530 W
FUJITSU, NEC, OLYMPIA, TEC, UCHIDA, SEIKOSHA GP100A, ity 1TR00 SINCLAIR SPECTRUM 16K :'30:00 %*
SILVER REED, SMITH CORONA, OLIVETTI.  SEIKOSHAGPI0OVC............. 17500 NG AIR SPECTRUM 48K 10000 g

DOT MATRIX PRINTERS sl i e g
SIRIUS 1" 256K 2.4MB ...... .. 215000 W
ANADEX DP 9000........ .. 799.00 SIRIUS “1° 256K 1.2+10.6MB 295000 Jr
ANADEX DP 9620 949,00 TELEVIDEQ 1605 224500 4

AMNADEX 9725 (Colour) . ............-...-. 1099 .00 TELEVIDEC TS802 2875.00
COMMODORE MTS BO1.. ... .. 175.00 TELEVIDEQ TSBOOA S 1075.00 *
EPSON RXBOT .. 215,00 MANY OTHERS AVAILABLE. *
w
= W
3 = *

2nd Floor, Spa House, Telex: WOWICO 8955888

Wimbledon, London SW19 4JS TE' 01 947 8562 :

@Ll_r @@ﬂ@@@ 3 e e e e e ok ek kok ok
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Ring Round 5317

AUTHORISED DEALERS
‘FOR TELEVIDEOD. EPSON

DAY STAR "c/LETiciaio
EXAMPLE PRINTER PRICES

EPSON — MX 100 132 COL £ 400
ANADEX — DP 96258 240CP3S 1120
0Kl — 2410 PARALLEL 1730
BROTHER ~ — HR15 18CP3 410
DIABLD — 630 API 1500
NEC — SPINWRITER 2010 730
QUME —11/40 RO 1225
FUITSU — 8P 830 RO (3) 1650
OLYMPIA — ESW KSR 950
JUKI — 6100 18CPS 390
0Kl — MICROLINE 92 160CPS (P) 425
MEMORY EXPANSION IBM 128K. 183
IBM/SIRIUS PC/XT EXPRESS 128K 590
CORONA PC 22M 256K TWIN DRIVE 2650
OPEN ACCESS— 6 PROGRAMS IN 1 440
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DAYSTAR COMPUTERS LTD
UNITS 4 AND 5, NEW ROAD,
NEWHAVEN, SUSSEX. BN9 OEU
PLEASE TEL 0273-514874.
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PRINTER
PALACE

DISCOUNTS

APRIL/IMAY "84

SPEED & RELIABILITY
FREE DISCOUNT VOUCHER

f =—=DISCOUNT=——=¢£

VOUCHER
(VALID UNTIL 15/5/84)
£35 Off EPSON RX-80 T
£40 Off EPSON RX-80 FT
£50 Off EPSON FX-80
£30 Off EPSON MX-82 + HRG
£65 Off EPSON FX-100 FT
£60 Off EPSON MX-100 FT
£80 Off EPSON LQ-1500
{available soon)

PRINTER PALACE
* Al prices include VAT/Delivery/12 Months Guarantee
Please make chegue/postal order payable to APM Computers
Please send order with voucher to
PRINTER PALACE (Mail-Order Dept.)

mEmEme >0
P L L]

8 Cosdach Ave, Wallington, Surrey, SM6 SRA.
T

e e
Ring Round 5319 MAY, 1984




such things as Greek and gothic fonts.

The printing speed is slower than the LQ how-
ever, being 140 (slower in NLQ mode), compared
to the LQY's very fast 200 cps. The KP810 will prob-
ably be better for the home user because of its small
size and modest price. Sitting on your desk next to
your micro, it won’t take up room that is best occu-
pied by a plate of sandwiches and some beverage.

There are various cheap printers on the market
that not only print-out graphics but also colour,
making them a good proposition for the latent
artist. One of the best is the Integrex Colourjet
printer. Unlike a dot-matrix printer, the Colourjet
actually sprays ink onto the paper from several ink
sacks housed in the machine’s main body. The
sacks are held in two plastic cartridges, one contain-
ing just black ink, and the other several colours.

A flap on the front of the printer can be opened to
reveal two slots into which the cartridges are fitted;
one cartridge contains just black ink, whilst the
other has all the colours. There shouldn’t be any
worry about constantly having to replace the ink
cartridges, as Integrex claims each one will last for
eight rolls of paper, or four million characters
(needless to say we took their word on this). Up to
eight different colours (one of which is white) are
available on the Integrex, giving the user a fair bit
of scope when it comes to printing out screen
designs.

Those users with a BBC Micro are particularly
lucky, as the printer manual contains a listing for a
BBC screen dump program. As well as handling
screen dumps, the Integrex has some functions that
allow the user to perform special effects on text.

Various things such as double density printing,
enlarged print, print width and colour change can
all be done on text, and the real beauty is that when
something is finally printed out the whole process is
virtually silent—no road drill rartle. Finally,
graphics: the Integrex, as mentioned earlier, has the
capacity to print out graphics characters which, by
putting the printer into colour graphic image
maode, can be multicoloured, however, image code
has to be entered in hexadecimal, so a bit of knowl-

edge of this notation is required.

At £573.85, the Integrex Colourjet is a
good buy. Although it is not one of the fastest
printers at 37 cps, it provides good print, a compact
design and a pleasant buzz during printing (instead
of a Bren gun impression).

A colour printer that hasn’t quite the quality in
print, or quietness of the Integrex, is the Seikosha
GP700A. Our first hassle with the GP700 was try-
ing to get different colours, out of it: a confusing
manual does not help, but once we’d sorted out the
required codes, all worked perfectly.

The print however, was, in all of the seven
colours, very smudged due to the multi-coloured
ribbon being dragged across the paper as the print
head moved along the platen. The manual peinted
out why this could be happening, but our attempts
to remedy it using the methods proposed did not
make any difference, though it might not be a hope-
less case. Where the GP700 scores over the Integrex
with its print speed, but this isn’t much of an advan-
tage given the quality of print. All the effects avail-
able on the Integrex are possible on the GP700, and
are all executed in the same way using ESCAPE
codes. The graphics mode is also the same.

If you are looking for a colour graphics printer
and have sifted through the advertisements in vari-
ous magazines, you could well have the GP700 on
your short list. Out of the Integrex and GF700, we
would certainly recommend the former, but
because of the print quality of the GP700 it is very
hard to give a reason why it should be purchased.

From the printers looked at, it appears that the
daisywheels could at last be getting some serious
competition from the dot-martrix corner. Using
machines such as the L.Q and KP-810 printers, it is
now possible to produce some very acceptable near-
letter-quality print, at a lower price and much faster
print speeds than most good quality daisywheels at
equivalent prices. And for the user who likes a
splash of colour to liven things up, the Integrex will
fulfill most people’s needs.

By Steve Applebaum, staff writer on Com-
prter Answers.

UPGRADE

Akhter Instruments,
Dept CA,

28 Burnt Mill, Harlow,
Essex, CM20 2HU
Tel: 10279] 443521
Data Efficiency,
Maxted Rd,
Maylands Ave,
Hemel Hempstead,
Herts, HP2 7LE
Tel: (0442) 40155,
Epson,

Dorland House,
338 High 5t,
Wembley

Tel: 01) 902 8892,
Integrex,

Church Gresley,
Burton-on-Trent,
Staffs, DE11 9PT.
Tel: 10283) 215432,

Fig. 3 shows classy print
from the Epson LQ1500;
Fig. 4 ditto from Taxan/

Kaga.

' THIS IS AN EXAMPLE OF THE

THIS 15 AN EXAMPLE OF

T E T

LQ’S NEAR LETTER QUALITY PRINT

LGS MODE

DRAFT

THIS IS AN EXAMPLE OF THE LQ’S PROPORTIONAL SPACING

CONDENSED HODE

LINDE RL. INE,

TralLics

EnL e E D

TEXT

NEAR LETTER QUALITY PRINT

MAY, 1984
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WITH DISKS

ADDING A DISK DRIVE CAN GIVE YOUR MICRO A NEW LEASE OF
LIFE — BUT WHICH IS THE BEST FOR EACH SYSTEMZ WE FOUND OUITT. ...

DISK DRIVE SUPPLIERS:
Acorn Computers,
Fulton Road,
Cambridge CB1 4JN.
Tel: (0223) 24500.
ITL Kathmill,

The Old Courthouse, |
MNew Road,
Chatham,
Kent ME4 4G 1.
Tel: (0634) 815464,
Northern Computers,
Churchfield Road,
Frodsham,
Cheshire WAS 6RD.
Tel: (0928) 35110
Opus Supplies,

isk drives can change the whole character of

your micro - not only do they provide fast

access to masses of data, but with a good
DOS, can give a machine a new lease of life. Com-
pact and efficient, they can free you from the drag of
cassettes.

In the last issue of Computer Answers, we took a
look at ways of linking disk drives to the more popu-
lar micros, so let’s take a closer view of the drives
themselves. The systems we'll be looking at are
those with a 34-way pin connector, the BBC, and
the Spectrum (with disk interface).

Since the early days of the home/office micro, the

} inch disk has been regarded as the most popular
standard, but this is now being superseded by the 3
inch and 34 inch drive. Most of the popularity of the
smaller drive comes from its compact design, but
there is an advantage that 3 inch disks have over
their larger relatives—that of strength. Unhke
larger drives, 3 inch ones use disks that are housed
in a sturdy plastic jacket, protected from prying
fingers and the hazards of bending.

The Micro Pulse, from Northern Computers, is
one such toughie housed in a strong metal case with
Northern Computer’s own plastic front. The 3 inch
Hitachi drive comes complete with all power cables,
utilities disk and an interesting little piece of soft-
ware called the Mirror. The Micro Pulse is compat-
ible with the Acorn interface, so there are no hassles
trying to geta DFS ROM.

The capacity of the 3 inch drives compares
favourably with that of the larger ones. For
instance, when a disk is formatted to 40 tracks on

| the Micro Pulse, the capacity per side of a double

sided disk is 100K bytes. This increases to 200K

158 Camberwell Road,
London SES OEE.

Tel: (01) 701 8668. |

Pace Disk Systems,
22 Mew Cross Street,
Bradford BD5 BDS.
Tel: (0274) 729306.

Premier Microsystems, |

208 Crydon Road,
Anerely,

London SE20 7YX.

Tel: (01) 659 7131/778
1706

Watford Electronics,
Dept BBC,

Cardiff Road,

Watford, Herts.

when it is formatted for 80 tracks. As with larger
disks, those on the Micro Pulse are split up into
sectors of 256K bytes, usual for a BBC disk.

If your Beeb has the Acorn DFS, you will also
have the Acorn utilities disk, but on a 54 inch disk.
As a result, a utilities disk supplied with the Micro
Pulse has all the formatting and verifying programs
on it. These include both 40 and B0 track versions.
If, on the other hand, you have the Watford Elec-
tronics or Pace/ AMCOM DFS, then there is no
need for a utilities disk, as everything is contained
in ROM.

The Mirror, an intriguing utility, enables the
user to transfer virtually any BBC program from
cassette to-disk; something which no other DOS (to
our knowledge) offers. By following three easy
steps, programs could be loaded hassle-free, with
no messing around with sound levels, and at a far
higher speed.

After LOADIng the Mirror, the user is asked the

18 Tel: (0923) 40588.
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name of the game to be copied, and how many
stages it LOADs in. Then you must say how the pro-
gram is run (CHAIN™", *RUN"", or, *LOAD""), start the
tape, and hey presto—the program transfers onto
disk. Although this is an extremely useful utility
that could attract users, it should be borne in mind
that the use of the program could infringe the copy-
right rules governing the pirating of software.

Opus Supplies is another company that produces
a disk drive almost identical to that from Northern
Computers. It is again made of metal in the same
creamy colour as the BBC micro. The capacity is
exactly the same and it uses the Acorn interface,
though in this case you do not get the Mirror for
transferring your programs from one storage
medium to another.

Premier Microsystems has not gone for the Hita-

chi standard, but rather the 34 inch one set by Sony.
The drives, together with the DELTA disk inter-
face, comprise a total disk system for the Dragon 32.
There are several versions of the DELTA system
available, coming with either a 40 track drive with
a storage capacity of 180K, or an 80 track version
with 360K.

Premier has housed two 34 inch Sony drives in a
large plastic case, giving them full protection.

Though they lose none of their compactness, the
two drives do gain somewhat in weight. With the
weight, they have a good sturdy feel and a robust

look, giving the impression they will last for a long |

time, and stand up to a lot of bashing around.

As well as all the cables, disks, and so on, Premier
supplies a book on disk systems for the Dragon that
is written in conjunction with Cumana, another
company that sells its DELTA interface. Every-
thing about the Dragon Disk Operating System
(DOS) is explained in the book, along with how
data is set out on the disk and how the interface can
be customized, by the user, to take different drives.

Unlike the BBC that uses the 8271 controller
chip, the DELTA interface allows the Dragon to
read double-density disks. Like the BBC, each
sector on a formatted disk contains 256 bytes, but
instead of 10 sectors, there are 18. This means that
a formatted, single-sided, 40 track disk, has a
storage capacity of 200K, whilst the 80 track ver-
sion has 400K.

The DELTA disk system comprises disk con-
troller circuitry, and an 8K ROM containing the
DELTA DOS. Premier says that its main reason
for using a ROM to store the DOS, is that it uses

only around 1.8K of user RAM, a very small |

amount compared to the overall 32K of the system.
The DELTA system manual is comprehensive

with a wide range of commands. So the user can mix

the type of disk drive used on the system, 40 and 80 »

Size 4@
Drive (ins) Capacity track
Opus 5481 5.25 200 yes
Byte Drive SP@ 3 440 yes
Fremier 3.5 490 no
Opus 3482 3 48@ yes
| hkhter 5.25 400 yes

8o Sides/

track density Price Supplier

no ss,/dd 179.95 Opus Supplies
yes ds/dd 192.37 ITL Kathmill
yes sd/ss 213.80 Premier

no ds /dd 229.95 Opus Supplies
no ds/ed 249,00 Akhter Computer

UPGRADE

(Left): The MCD1 from
Electronequip — £129; (far
left): The drive with more

| byte-ITL Kathmill.

Opposite page: (above)

| cerfainly not one of the

no-hopers from Opus;
{below) best things come
in small packages — the
Miero Pulse from
Northern.

Left: Premier
Microsystems double
drive; (below); a drive
comparison box.
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l UPGRADE track ones for example. Premier has intro-
duced a CONRG function that configures the
computer to use a certain disk when it is booted. Six
parameters go with the CONFIG command, each of
which specifies a different characteristic of the disk;
drive letter, number of tracks, number of sectors,
number of sides, step rate (given in the manual), and
data rate, are also given. Once all the requirements
have been fulfilled, the CONFiGuration data can be
stored on disk with the INT command. Anyone that
already has a.drive and wants to build up their
system, but doesn’t want to get rid of any existing
hardware, could find this a rather handy function.

FIND# is another useful command which provides
the ability to search through both serial and random
access files for a specific string. FIND# can be used to
search through whole, or, parts of a file, and in con-
junction with INPUT# will return the start of the
string or the start of the record containing the
string.

One of the best features of the DELTA system is
the ability to alter the length of random access files
(a random access file is where a file is spread out
over a disk in several different records, each one
independently accessible). The industry standard
for the length of a record is 128 characters, but with
DELTA’s CREATE "RAND/F* N, where N is the number
of characters per record, the length can be
expanded and contracted between 1 and 255
characters as the user wishes.

The DELTA interface not only links the Dragon
to a disk drive but can, with the help of an EPROM
that fits inside the connecting box, also provide a
fairly substantial toolkit. Although Premier’s Tool-
kit is available on both disk and cartridge, it is not
compatible with Dragon Data’s own disk system, 50
Premier’s own must also be purchased. Some of the

facilities provided by the Toolkit are full screen
editing, programmable function keys and a facility
that attempts to recover crashed programs, or ones
that have been lost using the NEw command.

For anyone looking for a disk system for their
Dragon, the one from Premier Microsystems is
probably the best bet, although at £213 (for one
single-sided 40-track drive and interface) it could
be considered a bit expensive.

The Byte drive 500 and Hybrid cable (already
mentioned in the April issue of Computer Answers),
could prove to be a revolutionary advance in the
world of home micro disk systems. At time of
writing, the drive was available to run with the
BBC, Oric 1 and Atmos. The Hybrid cable is only
needed with the Oric versions due to the Oric’s lack
of a disk interface; it consists of a 34-way cable with
disk controller and ROM, all squeezed into a wafer
thin unit at one end (see the photo on page 19).

Ags far as the Oric version is concerned, the Byte
drive gives the machine a complete facelift, adding
much more than just a convenient means of mass
storage. Far from being just a drive, the system,
devised by ITL Kathmill, gives the machine a
totally new dimension. Commands that were left
out from its Basic such as WINDOW, INVERSE, and
swaP have all been added, allowing the Oric user to
enter new territory. The DOS also lets the pro-
grammer select colours (both foreground and back-
ground) by merely using control codes.

From what we have seen, things are certainly
changing in the world of the disk drive. Not only do
they provide a system for mass storage, but, as in
the case of the Byte drive and Oric, they can change
the whole character of a micro, allowing it to grow
into a ‘real’, adult machine.

By Steve Applebaum, staff writer.

@ Ribbon cable to connect one drive to BBC Micro
® Power cable to power one drive from BBC Micro

HANDBOOK s
AND FORMATTING DISC

DELIVERY : Up to 28 days

WARRANTY - 90 days

TERMS : Strictly cheque wilh order

Send to PO Bax 11, Stroud, Glos. UK GLS 1N

or phone thraugh your [y
arclay Card n VEES

Acoess or Barclay Card number

TO DRDER: ADD CARFIAGE/PACKING/INSURANCE AT £10 (COVERS
MEXT DAY SECURICOR DELIVERY). THEN VAT AT 15% TO TOTAL.
THE ABOVE PRICES ARE VALID UNTIL END OF APRIL 1984,

o0| DIGITAL PERIPHERALS LT

' AND DRIVES

THIS CASE CONTAINS ALL HARDWARE NECESSARY FOR TWO DRIVES.
JUST|SELECT ONE OR TWO DRIVES FROM|THOSE SHOWN BELOW.
IF YOU SELECT JUST ONE NOW, THE SECOND CAN JUST PLUG IN LATER.

/ @ Uses 412" plain paper
@ High resolution—over 100 steps/inch

Rodney House, Church Street, Stroud. Glos. UK. GLS 1N
e Tel: (04536) 71387, Telex 43551

BBC COMPATIBLE
FLOPPY DISC SYSTEMS

@ CASE to hold two drives (complete with
blanking panel for use should only one drive
be installed).

@ Ribbon cable to connect two drives to
W B.B.C. Micro.

® Integral power supply for twa drives.

@ Switch on rear of case to select 40 or 80 TPI
operation when using FD55E or FDS5F

CASES ONLY SOLD WITH DRIVES.

PRINTER AND
PLOTTER —MCP 40

@ 4 colours
@ Selectable 40 or 80 characters per line

| @ Easy to use—simple software commands

./ @ Siandard Centronics interface— cables available
for most micros

Crist

Company
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If you're upgrading your BBC Micro to a
disc system, you can get unbeatable value from
Opus.

For instance, you can buy an Opus 5800
drive with 400K single density, for only
£259.95.

And for only £120 extra, we'll give you our
new double dumltv disc interface.

Specially developed by us, it effectively

AN 800K
DISC DRIVE SYSTEM.

A RECORD £380.

doubles the capacity of your drive, giving
you an 800K system for only £379.95.
And that includes VAT and carriage.

Our Double Density Interface can
be supplied with any of the disc drives
listed below. And it is not available any-:
where else except Opus.

To place your order, post the
coupon or buy direct at our showroom.

OPUS 3" MICRODRIVE.
Double Sided 40 Track Drive Y: Megabyte
Unformatied,
® Twice the capacity on line of other available drives
* 200K, single Density - 400K, D subile I densiry
® Exstock delivery
® 3 ms. access ime
® Lowest power consumption—direct drive
sIncludes case, leads and utilities disc
& Totally compatible with 54" drives
Single Drive £229.95. Dual Drive £459.95.
514" JAPANESE DISC DRIVES.
SINGLE DRIVE.
€)|‘-ll-1 5401 Single Sided 40 Track

250K

Unformaned. Formaued: 100K, Single Density,
200K. Double Densiry £179.95
Opus 5402 Double Sided 40 Track - 500K

Unformatted. Formatted: 200K _SingleDensiry,
O0K. Double Density £229.95
Opus 5800 Double Sided 80/40 Track

= 1 Megabyte Unformaned. Formatted: 400K.
' Single Densiry 800K, Double Densine. £259.95

Opus 5802 Double Sided 80 Track - 1 Megabyte

= Unformaned,. Formatted: 400K ﬁillgh_' Density,
B0O0K. Double Density_-_- __£299.95
Switchable 80/40 Track.
& zHeight e Includescase leadsandutilitiesdisc
DUAL DRIVES.
All Dual Drives are metal cased with
separate power supply
Opus Dual 5401D. Single Sided 40 Track.
200K./400K. online_ &379.50
Cpus Dual 5402D. Doubled Sided 40 Track.
400K, /BOOK. on line__ _%459.95
Opus Dual 58000 Double Sided 80,40 Track
BOOK. /1.6 Megabyte on line_____ £499.95
Opus Dual 58020, Dy wible Sided 80 Track.
S00K./1.6 Megabyte on line________ £599.95
DOUBLE DENSITY DISC INTERFACE
The ultimate Acorn compatible disc interface for your BBC micro
# Ltilities on ROM including: Format and verify, ape o disc ransfer, automatic
1}/ B0 track selection, automatic density selection, unique mass copy routine,
powerful machine code operating system giving up to 248 files, 80% faster than
single density. Easy to install.

Free user manual supplied £120.00
MONITORS.

Sl AT e T N S TS S SN £89.95
12" Amber Screen_ £99.95
e connectiBBCMiero - ¢ £3.95
e Ex.stock delivery ® 24 MHz Bandwidth e Limited gquantity
14" IVC Colour Monitor -Med. Res £187.39
14" JWC Colour Monitor—High Res £279.39

MAY, 1984

Ring Round 5401

THE ORGANISER DESK.

o Top shelt tor Monitor/ Printer

& Large Desk Top Area

o Lower Shelf for Paper/ Book Storage

#[cak Finish

& On Castors

& 5elf Assembly

o Ample room in front of the shelffor §
Yol o sit C I]l'l'lj{]l L |'"|I'L

Only £59.95
FLOPPY IMSCS.

3" Cartridges £5.75 each or £25.95 for 5

5" Discs—with full 5 year warranty + free plastic library case
5/85/D £19.95 for 10

5/50/D £23.95 for 10
D/SD/D £26.95 for 10
8" Diiscs.

5/55/D £21.50. 5/50D/D £28.50. (B] ‘\]}IJ'I.Z‘}':]S

GOVERNMENT & EDUCATION ]')ISCOUI\T"G G[\r’l"‘\‘
QUANTITY DISCOUNTS GIVEN. DEALER ENQUIRIES INVITED.

OPUS SUPPLIES LTD.

158 Camberwell Road, London SES OEE.

Opening hours: 9.00-6.00 Monday Friday, @3 01-701 8668
9.00.1.30p.m .‘sl[l_lrd.n = 01 703 6155

‘:T(]PPRF‘!‘!
Various Opus products are available from WHSmith, Spectrum and

5/5 80 Track £29.00 for 10
/S 80 Track £31.95 for 10

John Menzies,

ALL ITEMS ARE GUARANTEED FOR 12 MONTHS AND ARE
SUITABLE FOR USE WITH BBC ANDOTHER LEADING MICROS.

Tir: Opus Supplies Lud | 158 Camberwell Road, London SES 0EE. Please

rush me the following: (ALL PRICES INCLUDE VAT & CARRIAGE.)

Cuantity Drescription Price

lencloseachequefors TOTAL
Or please debit my credit card account with

‘ the amount of & : ‘

My Access/Barclaycard (please tick) No.is

LF Ty - N, (Gl £

Address___
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AND NOW - FOR BBC OWNERS - SOMETHING COMPLETELY DIFFERENT

BYTE DRIVE 500
BOOSTS THE BEEB!

ITL's Byte Drive 500 3"FD.D. has
already done wonders for Oric. Now
for BBC Model B (with D.ES.) we can
offer a proven system consisting of:
3 DRIVE UNIT > INTERFACE CABLE

¥ ZAP SOFTWARE PACKAGE * MANUAL

All at an introductory price of

£190 -+ van

CONTACT YOUR LOCAL PERSOMNAL COMPUTER
RETAILER. SUPPLIES NOW BEING DELIVERED TO
U.K. & EUROPE. IN CASE OF DIFFICULTY CONTACT:

ITL Kathmill Ltd

The Old Courthouse, New Road,
Chatham, Kent ME4 4QJ.
Tel: 0634 409433

Ring Round 5402

’P Micio Computter Pislks

e ' MG'D

Computer supplies for the end-user

LOWEST PRICES FOR HIGHEST QUALITY PRODUCTS

maxell FLOPPY DISKS prices from £22.50 per box
Dysan. FLOPPY DISKS prices from £22.50 per box

MEMOREX FLOPPY DISKS prices from £20.50 per box

Ribbons (over 50 varieties in stock)
Multistrike High Capacity Ribbons £1.95 each!!
Diablo/Qume Daisywheels only £3.95 each!!

NOMIDDLE MEN!NO FRILLS! STRAIGHT FROM THE WAREHOUSE!

0990 23002/3

M.C.D.LTD WILBURN HOUSE, LONDON RD, SUNNINGDALE, BERKS SL5 0ER
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0 NOVICE MICTO OWNETS,
the new generation of

packages that help design
games are a godsend-the
chore of having to learn Basic
bCf&Jl'L‘ you Cian usc your Corm-
puter to its fullest potential can
be a real stumbling block.
HURG, from the Australian
software company Melbourne
House, takes the genre a step
forward.

Unlike some of the previous
attempts, HURG (High level
User friendly Real-time
Games designer), for the 48K
Spectrum, tries to free the pro-
| grammer of the restrictions of
the old chestnut themes (Space
Invaders, Defender, and so on)
and offers a package which
makes almost anything poss-
ible. This might sound ambi-
tious, but Melbourne House
has carried it off quite well.

It is misleading to refer to
HURG as a programmer’s
tool, as there is absolutely no
programming involved. All the
HURGist has to do is flick
through the program, menu by
menu, selecting various
options to make up the game.
However, some programming
might be necessary to design a
background, which means
using Basic, or a commercial
design package.

The HURG user is never
left short of menus and
options. One menu, the player/
object table, has nine options
alone. The plaver/object table
is one of the most important, as
it gives access to the shape gen-
erator for all the characters that
will appear in the game.

The size of the player’s
figure can range between a
character 4 x 2 and 1 x 1
squares, and can take any of the
eight colours available on the
| Spectrum. Before designing a
character, the user is asked if
the same character is to be used
in each direction, and if not, is
there going to be any anima-
tion. If the same character is
used in each direction, a total of
eight different positions can be
composed to form a complex
movement. On the other hand,
when a different design is used
in each direction, two figures
are used per movement.
Although this only gives a
simple movement, it can still
be quite effective.

After designing a character

E-3E-3E-3C-3C-2
E-3E-3E-3C-3C-2
E-3E-3E-3C-3C-3
£E-3E-3E-3CE-3C-3
E-3K-3E-3C-3C-2

E
s % s
E
E

WHAT GOES TO MAKE THE HURG GAMES

DESIGNER ONE OF THE BEST IN ITS FIELD?

WE FIND OUT.

In an arcade game the move-
ment of the aliens should be
made as unpredictable as poss-
ible to sustain interest, and
HURG has a very clever
system to do this. A movement
table that refers to the aliens
lets the designer give each
direction a weighting, or ratio,
that will determine how likely a
character is to move in any one
direction. Paths can also be de-
fined for a bullet, and a jump
path for the player’s character.
Both of these are executed
during play by pushing the fire
button on the joystick, or a key,
depending on which is being
used.

As well as a weighting
system for alien movements
HURG has a powerful colli-
sion table (shown above) which
can be used for both player and
object characters. The table
consists of an 8 x 8 grid with
each column representing a
different colour. Along the top
of the grid are all the possible
PAPER colours, whilst all the
INK ones are down the right
hand side. Symbols at the top
right of the table denote such
things as EAT, NO GO, GO and
CRASH. By placing these on
different |INK/PAPER combi-

nations it is possible to say
what will happen when the
colour combination occurs. As
there are 64 different positions
on the grid, every INK/PAPER
combinartion is available.

Various other embellish-
ments can be added to make a
game more exciting. These
include the boundaries within
which a player and object can
move, where pre-defined
explosions will take place and
the existence of a player or
object. At each stage of the
design it 1s best to SAVE any
data using the SAVE SHAPE
DATA facility in the menus,
because creating good charac-
ters can take some time.

While trying to design a
game, we took advantage of a
PLAY game option in the main
menu. With this the game can
be played at any point through-
out its development. In most of
the cases we used it, the game
did not perform the way it was
supposed to; this could be
more due to bad design on our
part rather than HURG itself,
but whatever, it shows that it is
not as easy to use as it is said to
be. Sometimes the result was
different coloured characters
moving randomly around the

UPGRADE

screen making absolutely no
senseat all.

Like some of the other games
designer packages looked at in
the January "84 issue of Comi-
puter Answers, HURG

being the perfect program.
Where HURG is lacking -
compared to  Quicksilva's
(GGames Designer —is in the ex-
clusion of a sound editor. In
Games Designer sounds could
be changed by moving slide
controls displayed on screen,
which made it very easy to use.
The other shortcoming is
the lack of a facility to design
backgrounds; though the
manual says this can be done
through Basic and LOADed into
a game — however, if you have
ever tried to do screen designs
using Sinclair graphics com-
mands, vou will know just how
time consuming it can be. Mel-
bourne House mention that
they produce a design package
called Melbourne Draw (see
Computer Answers April ‘84
issue) — another £8.95 to pay.
Melbourne House hopes

HURG will appeal to a large |

number of newcomers to com-
puting who bought micros for
Christmas, and want to write
their own games without
having to go to the trouble of
learning Basic. HURG cer-
tainly provides this facility -
but don’t believe a game can be
designed within minutes as the
adverts suggest. However,
compared to designing a game
in Basic, from scratch, the time
15 very short.

If HURG had come out
before Christmas it would have
been a sure-fire winner, but
because of the launch of Game
Designer it will not rise to soft-
ware ‘super stardom’ as
quickly as it might have. Of
the two packages, we would
recommend HURG because of
the greater variety it allows.
There is also the added bonus
of being able to sell any games
written using HURG, though
these would be confined to
other people with the package,
as it must be used as the master
program.

By Steve Applebaum, staff

writer.

HURG is priced £14.95 finc.

has |
some draw-backs that stop it |

AS FAR AS GAMES DESIGNERS GO, HURG IS
THE MOST COMPREHENSIVE WE'VE SEEN:;

for the player, the object menu
is entered and the same done
for the ‘aliens’ and other nas-
ties. This is the same as the
player menu with the excep-
tion of an option to design a
user defined path for the aliens.

MAY, 1984

VAT) and available from:
Melbourne House,

Castle Yard House,
Castle Yard,

Richmond TW 10 &TF.

Tel: (01) 940 6064.

BUT WHEN IT COMES TO ADDING
BACKGROUND AND SOUND, ITS LIMITATIONS
ARE APPARENT.
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BT MOTOROLA-THE
CHALLENGING CHIP

WHY HAS THE 68008 PROCESSOR AROUSED SUCH INTEREST?

WE LOOK AT THE CHIP THAT'S GIVEN THE QL AND MACINTOSH

Fig. 1 (below) shows a
model of the M68008's
register sel, one of ils most
impressive features.

31

16 15

THEIR EDGE.

ontroversy is common in the computer

world - but rarely over the technical specs of

a microchip: Motorola staff call it an 8-bit
chip, Sinclair calls it a 32 bit chip, Motorola’s data
manuals refer to it as one of a family of 16 bit chips,
and one journalist described it as a 32 bit stomach
with an 8 bit mouth”!

The 68008 is one in a family of microprocessors —
the others are the 68000, the 68010 and 68020. The
picture on the opposite page shows a blown-up pic-
ture of the 68000, so called because it contains over
68,000 effective components. The use of the 68008
in Sinclair’s new QL and the 68000 in the Apple
Macintosh has given this family a terrific boost—
some other manufacturers are no doubt now think-
ing twice about sticking to the Intel 8088, the chip
elevated to the fore by its use in the IBM PC.

The 68000 is known to be more popular with pro-
grammers than almost any other processor, so here
is an overview of some of the features it offers, and
some insight into this 8/16/32 bit confusion.

First the question of compatibility: the 63000

series, although showing some resemblance to the

B7

— - 0
oo

DIl

e D2

L D3 Eight Data

D4 Registers

D5

D&

| | D7
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| A2 Seven

Ad Address

Ad Registers
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| Program
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Counter

8 7 0
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Byte
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24

COMPUTER ANSWERS

6800 series, is not compatible to any former chip
produced by Motorola. Making this upward com-
patibility would mean making compromises in the
design, which would affect the performance and the
‘cleanness’ of the new instruction set. This is some-
thing Motorola has been anxious to avoid,

However, compatibility within the family is
maintained. The 68000 and 68008 have identical
instruction sets, and programs written on one pro-
cessor will run on the other. The 68010 has a few
more instructions than these two, but will run pro-
grams produced on them. Likewise, the 68020 will
run code from all the other three, but again some
more instructions have been added. At the moment
only the 68000 and 68008 are available (to exclusive
customers, that is), the other two will only begin to
appear towards the end of 1984,

Only the 68020 is a full 32-bit processor. That is,
supporting both 32 bit internal registers and a 32-
bit data bus. This chip will not first appear in a
micro, although Motorola does anticipate there will
come a time when it will. Considering that it will
support such things as virtual memory and run at
around 16MHz, the good old 6502 and Z80 are
going to appear positively prehistoric. Virtual
memory, by the way, is a system that allows the user
to play with a memory that appears ‘virtually’ enor-
mous (that is, a great deal bigger than the actual
physical memory size); but back to the present. . .

The main difference between the 68008 and
68000 is that the former has an 8-bit data bus and
the latter a 16-bit data bus. Both have 20-bit
address buses. A 20-bit address bus means that the
processor can directly access (without any paging,
segmentation, bank switching or anything compli-
cated) one Megabyte of memory. Why one mega-
byte? Because 20 address lines means that the
number of discernible addresses is 2 to the power of
20, which equals 1,048,576 bytes. So the processor
uses the address bus to tell the memory which
location it wants to read from, and, after a very short
period of time, the contents of that address will
appear on the data bus. The significance of having
only an 8-bit data bus is simply that long instruc-
tions and data take several accesses before it all
arrives at the processor. For example, a 32-bit
number will take 4 accesses by the 68008 (8 bit bus),
2 by the 68000 (16 bit bus) and only one by the
68020, Darta is divided into five categories: a bit, a
BCD digit (4 bits), a byte, a word (16 bits) and long
words (32 bits). The 68008 will, therefore, ‘slow
down’ if a lot of word or long word data manipu-
lation is done. As instructions also have o be
fetched from memory, long instructions will also be
less efficient than short ones.

The advantage to a manufacturer of using the
68008 is one of size and cost. The chip is smaller
than the other three, and requires simpler and
cheaper circuitry to handle its 8-bit ‘mouth’. The
cost saving is partly because most currently avail-
able TTL chips (the ones that surround the pro-
cessor chips)are designed for 8-bit systems.

Fig 1 shows a programmer’s model of the chip.
6502 or ZB0 programmers will no doubt be gloating
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| over the number of registers (well if they're not they
should be). The more registers you've got to play
with, the easier it is to write short and fast pro-
grams. Like bytes of main memory, yvou just can’t
} have too many of them!

A register 15 a unit of store that resides in the pro-
cessor. The 6502 has only three 8-bit data registers,
and the instructions that can be performed using
two of these is limited. This means that there is one
single 8-bat register that has to do almost all the
work. It also means data has to be continually read
into the processor and stored back into memeory.
This is where the 68000 really scores: there is no
single important register (which on 8-bit processors
is called the accumulator), almost all of the instruc-
tion set can manipulate the eight data registers. The
seven address registers can be used to store base
addresses or software stack pointers and similar
info. This sort of flexibility means a lot to systems
and assembly language programmers, by saving a
vast amount of tedious hassle.

Another big plus is that there is only 56 instruc-
tion codes to remember. As there are few special
cases, and many different ways of combining com-
mands with their parameters to address the
memory; there are, in fact, many thousands (prob-
ably millions) of different possible commands to the
| processor. Fig 2 shows the 56 instructions: note
such nice things as 32-bit multiply and divide, bit
testing and multiple moving of registers. These are
not in themselves unique, it is the flexibility with
which they can be used that is attractive.

" An often quoted, and important, specification of
a processor is its clock speed - 1IMHz, 4MHz or
whatever. The number of instructions performed
per second is directly proportional, but not equal
to, this speed; for example, most micro-instructions
take two or three clock cycles to complete, so on a
processor running at 1 MHz, the number of instruc-
tions executed per second is usually between
300,000 and 500,000, The 68008 on the Sinclair QL
runs at 7.5MHz, although the chip itself is capable
of working up to around 10-12MHz. This will
mean that several million instructions could be exe-
cuted in a second. We say ‘could’ because if a lot of

MAY, 1984
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long instructions and long words are used, this
figure would drop to around a half to one million.

A programming principle on the 68008 would
appear to be to try to manipulate data in bytes, to
keep to short instructions where possible, but »

o
=
&
o°

ADBC Add Decimal With Extend
ADD Add
AND Legical And
ASL Arithmetic Shift Left
ASR Arithmetic Shift Right
BCC Branch Conditionally
BCHG Bit Test and Change
BCLR Bit Test and Clear
BRA Branch Always
BSET Bit Test and Set
BSR Branch to Subroutine
BTST Bit Test
CHK Check Register Against Bounds
CLR Clear Operand
CMP Compare
DBcc Test Condition, Decrement and Branch
DIVS Signed Divide
Divu Unsigned Divide
EOR Exclusive Or
EXG Exchange Registers
EXT Sign Extend
IMP Jump
ISR Jump to Subroutine
LEA Load Effective Address
LINK Link Stack
LSL Logical Shift Left
LSk Logical Shift Right
MOVE Move

Maove Multiple Registers

UPGRADE

An englarged photograph

of the Motorola 68008

chip = so colled because it

contains 68,000 effective
compenenfs.

68008 instruction set
confinves overleaf.
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maximise use of all the internal registers; for
example, if a 32-bit number needed to be

temporarily stored, it would be quicker to bung it
in, say, anaddress register, rather than saveitto RAM. &
However, it is important to note that a program ;.\éoo
running on the QL at 7.5MHz could run even faster &
than 7.5 times the speed of an (algorithmically) “,e o
identical program on a 1MHz 6502 micro. This is MOVEP Maove Peripheral Data
because fewer lines of 68000 code would be MULS Signed Multiply
required to perform the same task as the equivalent MULU Unsigned Multiply
6502 program. So, in addition to th_e 7.5 clock speed NECD 3 Negul-e lil-e:imul with Extend
advantage, the 68000 should reguire only one half NEG Negate
to one third of the number of lines of code. NOP No Operation
This would mean that the QL has an execution NOT One's Complement
speed advantage over the 2MHz 6502 BBC of any- ——
thing from two to 10 times. The register layout of OR Logical Or
the 6502 looks very sparse in comparison with Fig /. " PEA T o
Whereas the QL will be competing against 6502 ;
machines (such as the BBC, Atari and Commo- RESET e e
dore), the Apple Mac will be competing against the ROL Rotate L?H without Extend
IBM PC and the vast range of boring compatibles ROR Rotate Right \.ullhnuf Extend
currently appearing, all using the Intel 8086/8088 ROXL Rotate L?ﬂ WII!"I Extend
processors. In this competition there is no clock ROXR Rotats Right with E:fTe"d
speed advantage to the Apple’s 68000, as the Intel RTE Return from Exception
chips are quite capable of working up to 10MHz, so b Rihurr pnc! Rustors .
a speed comparison has to be based on the efficiency |19 A Rronm: SAakoN R
of the instruction sets. For a true application, the SBCD Subtract Decimal with Extend
68000 in the Apple is likely to run an equivalent Scc Set Conditional
program up to twice as fast as the IBM PC, this STOP Stop
speed advantage being possible because both fewer SUB Subtroct
lines of code would be required and the 68000 SWAP Swap Data Register Halves
instructions are slightly more efficient. TAS Test and Set Operond
But to end b) quptmg a press release from TRAP Trap
Mu}nru!a I;raa:_ Sinclair), ‘the pc;forl_nancc of the TRAPV Trap on Overflow
MC68008 is higher than any 8-bit microprocessor ST Test
and superior to several 16-bit microprocessors’; no, —~ -
32-bit power 1s not yet available in the home. UNLK Unlink
By Dr Peter Turcan, technical editor.

FLOPPY DISC INTERFACE FOR SPECTRUM
FDC-1 MARK 2

% 100k storage for 40 tracks, single
sided disc drive.

% Support two 40, 80 track, single or
double sided drive.

* Disc operating system in ROM.
* Password protected.

* Occupies only the top 1Tk RAM space.

* Duplicated Spectrum connectoris % BASIC programs can be merged
provided. £85 excluding VAT + £1 p&p.

40 track single sided drive box with PSU

(BBC compatible)
£185 excluding VAT + £5 p&p

Technology Research Ltd., 356 Westmount Road, London SE9 1INW

Tel 01—856 8408
To: TECHNOLOGY RESEARCHLTD Pleasesandma::: .. ..l sl e e b e T
356 WESTMOUNT RDAD NGB R i e e e e e
LONDON SE9 1NW A - o s o e e o T e
AODRESS 1A, o Mo bapet b RS ey | Mmoo oo, oy ol g
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A COMPLETE PACKAGE - ALL THIS FOR £499!
80K"RAM (Exp to 144K)

* % %

*

* %

ADAIVI- £499

Full Stroke Keyboard
206K Data Storage Unit
Daisywheel Printer
Built-in Word Processing

Buck Rogers Arcade Game

Colecovision Compatible

ﬂwu sy
s '-"""ﬂ‘.a.,

75 KEY FULL STROKE KEYBOARD

FEEL R R T T TR R TR

T

MEMORY CONSOLE & DATA DRIVE

DAISYWHEEL PRINTER

COLECOVISION GAMES CONSOLE

QUITE SIMPLY - VALUE FOR MONEY!

M you're looking for real valee in & computer System, one which can handie anything from sevious Word Processing fo
enhanced Colecovision sfyle video games such as Buck Rogers, look no further. The Coleco Adam is here with a packaga
which will make you wonder if youw're dreaming when wa lell you about i, A price breakihrough in computer systems, Adam is
comprisad of an BOK RAM mamory consofe® with a builf-in 256K digital data drive; a professional qualiy, stepped and
sculptured 75 kay full-sfroke kayboard, a lefter qually daisywheel prinfar and & Il word grocessing program built into the
Console, Two addibonal pieces of sofftware, Srmart BASIC and alsa "Bueck Rogars - Plane! of Zoom ' {the witimate in advanced
video games). are included as well as a blank digital daia pack. Adam can be used with any domestic colour Television sel

MEMORY CONSOLE/DATA DRIVE: ‘The heart of the Adam systam is the 40K ROM and 64K RAM memary
console which combines with the 32K ROM and 16K RAM in Colecowsion 1o give you a fodal of 72K ROM [including 24K
cariridge ROM) and B0K RAM (expandable o 144K). Built into the memaory console s a digital data drive which accepts
Adam’s digital data packs, a fast and reliable mass storage medium that is capable of storing 256K of information, that's
about 250 pages of double spaced text! The console is also designed 1o accomodale a second oplional digital data drive

FULL STROKE KEYBOARD: The adam keyboard has been designed as a prolessional quality keyboard that
combines ease of use with an impressive array of features. It is stepped and sculptured for maximum afficiency and has 75
full stroke keys which inchede § colour coded Smart Keys which ane redetined for éach new application. 10 command keys
which are dedicated io the word processing functien, and 5 cursor contred keys for easy positioning of ihe cursor at any
point on the screen. You can attach a Colecovision controfler to the keyboard 1o funclion as a numeric keypad for casy
data entry. It can also ba held like a calculator, a feature which makes working with numbars particularly easy. The joysbhck
parl of the hand controller can be used in e SaMe way 85 the cursor control Keys, 10 move Ihe cursor arownd the screen

LETTER QUALITY PRINTER: Tne SmanWriter latter quality daisywheel printer is a bi-directianal 83 column
printer which prants al a rate of 120 words per minulée. N uses standard interchangeable daisywheels. so a vanety of
typesiyles are avallable The printer has a 9.5 inch wide carriage for either single sheets or continuous fan fold paper and
uses standard carbon ribbons. 11 is comparable 0 many printers which cost as much as the total Adam package The
printar can be used either with the Adam's Smart Writer word processing program or as a stand alone electronic typawritar

BUILT-IN WORD PROCESSOR: adam comes with Smart Writer word processing built-in. This program is o
easy 10 use that you anly have 1o turn the power on and the word processor 18 on line and ready to go. Delailed instruction
books are not necessary as the Computer guides you step by step, working from a series of Menu commands. It enables
ywou fo type in text, then completely edit or revise il with the towch of & lew keys. Changes are readily made and a series of
gueries from the computer confirm your intentions, so that you can continuowsly double check your work as you fype

COMPATIBILITY WITH COLECOVISION: &y using high speed interactive microprocessors in sach of the
modules, the Coleco Adam 18 designed to take additional advantage of both the 32K AOM and 16K RAM memorny capability
in the Colecovision. If you do nat already own a Colecovision Consale [£99 inc VAT), then you will need to purchase this
whien you initially purchase your Adam Computer package (408 inc VAT), making a total purchase price of (£598 inc VAT)

wHﬂT Is CDLECOVIS!ON: Colecovision is ana ol he worlds mas! powerful vides game systems, capable of
displaywsg arcade gquality colour graphics of ncradible quality on a standard Colour TV set. The console (see pecture
botiom lefl) accepts 24K AOM cartridges such a8 Turbo and Zaxxon and s supplied with thé popular Donkey Kong
cartridge and a pair of joystick conirgllers Colecovision has a range of licenced arcade hits available such as: Gorf,
Carnival, Cosmic Avenger, Mouse Trap. Ladybug, Veniure, Smurf, Pepper |, Space Fans, Looping, Space Fury, Mr Do,
Time Pilot, Wizard of Wor and many others. So there you have it, Adam plus Colecovision the unbeatable combination
Send the coupon below for your FREE copy of our 12 page Colowr brochure giving details on the complate Adam systam

SILICA SHOP LTD.. 1-4 The Mews, Hatherley Road, Sidcup, Kent. DA14 40X Tel: 01-309 1111 or 01-301 1111

- FOR A FREE COL R
gy I I R R
To: SILICA SHOP LTD, Dept CA 0584, 1-4 The Mews, Hatherley Road,
Sidcup, Kent, DA14 4DX Telephone: 01-309 1111 or 01-301 1111

LITERATURE REQUEST:

Please send me your FREE 12 page colour brochure on Colecovision/Adam

O lowna Videogame O lowna Computer
MriMrs/Ms Initials: Surname
Address

Postcode:

ORDER REQUEST:

£499 inc VAT
£598 inc VAT

Please send me Adam (add-on package only)

Adam & Colecovision (£499+£99)
| enclose Cheque/P.0. payable to Silica Shop Limited
CREDIT CARD - Please debit my Access/Barclaycard/Visa/Am Ex/Diners Club

Card Number

.. <
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In keeping with a

long tradition of producing

fine quality dot matrix printers,
Epson have now launched their
new flagship. The LQ-1500 is a new
breed of printer, that will give you
the best of both worlds. A dot matrix
printer, although capable of 200
CPS in draft mode, can be set to
produce letter quality at 66 CPS by
simply flicking a switch.

Like all Epson products, versa-
tility has been a primary considera-
tion of the LQ-1500, incorporating
friction feed as standard with
optional tractor and hopper feed
and a carriage width of a full 15",

You now have at your fingertips

all the advantages of a
daisywheel machine, in terms of
quality, together with the added
benefits of condensed or enlarged
characters and proportional
spacing, plus very high speed when
set to operate in draft form.
Having superb graphics capa-
bilities and optional 8-bit parallel
(Centronics) RS 232 and 1EEE
interfaces, the LQ-1500 has taken

its rightful place at
the head of the Epson
fleet of fine dot matrix
printers.

Epson have been leading the
field inthe design and production of
printers for many years. Printers
that are now successfully operating
in all kinds of business environ-
ments, like the ever popular RX-80
and FX-80. With speeds of 100 CPS
and 160 CPS respectively, dot
addressable graphics and optional
tractor feed available on the
FX model, these two machines
are extremely reliable and widely
used.

The RX-80F/T has the same




The Fleet

advanced features as the RX-80
but having both friction and tractor
feed as standard, it's a totally versa-
tile machine at a thoroughly realistic
price.

With an everwatchful eye onthe
changing face of the printer market,
Epson have identified a growing
need for a high speed printer with
the ability to accept wider paper.
Thus was born the FX-100, again
including all the advantages of its
predecessors.

Epson are always looking for
ways to improve products, a policy
which has kept us one step ahead
during a lifetime of being the first
name in printers,

Fill in the coupon now to find out
which member of the Epson
printer family meets your
requirements.

EPSON :.

Extraordinary product.
Exceptional quality.

Mame

Py

Enguirni
ral Eng

ey, Middles 131 |
BE14169 |
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BATTLE
STATIONS!

GOT TWO VICS AND A SPARE FRIEND? THEN YOU'RE READY TO SET SAIL |}
FOR BATTLESHIPS — OUR COMPUTER VERSION OF THE TRADITIONAL GAME

for years— but here’s how all you Vic 20
owners can pass those rainy afternoons play-
ing the game on your steaming micros.

Part of the design of the Vic allows the user port
to be configured as an RS232 serial communi-
cations port, which is normally used to connect a
printer or a modem. Under these conditions it 15
necessary to use an interface to convert the Vic’s
signal voltages, 0 and 5V to the R5232 standard
voltages, — 12 and + 12v. However, if all you want
to do is to connect two Vics together, then a short
piece of cable is really all you need. Having done
this you have the ideal set up for Battleships. The
game is intended to run on two Vics (with at least a
3K expansion), but will also run on a 64 (although
the screen messages need tidying up a little).

The principle of the game is quite simple: the two
players each have a Vic linked by a cable and
arranged so that they cannot see each other’s screen.
Each player has a number of ships (in this game he
has one aircraft carrier, two destroyers and three
frigates) arranged over a square battle area, and he
has to guess the locations of his opponent’s ships
before his own are destroyed.

An aircraft carrier covers four squares, a des-
troyer two and a frigate only one. The battle area is
divided into 9 % 9 squares, each of which has a co-
ordinate to identify it. The top row are Al, B1, Cl
to I1, the next row are A2, B2, C2 to 12 down to the
bottom row A9 to 19.

Each player first of all sets up his own ships, then
when both are ready, they take it in turns to shoot
at each other’s ships by typing in the co-ordinates of
a square where they think a ship may be lurking.
After a player has made a shot, the screen tells him
whether he has scored a hit or not, and the square he
shot at is changed to reverse video on his screen, so
that he knows which squares he has already tried. In
order to keep the size of the game down, some
things are left to the honour of the players. You

B artleships has been a pen-and-paper stalwart

should make sure that the squares forming your air-
craft carrier lie in a straight line, and the two players
must take it in turns to fire.

It takes four hits (one on each of the relevant
squares) to sink an aircraft carrier, two for a des-
troyer and only one for a frigate. The first player to
sink all his opponent’s ships has won the battle.

Before you can commence battle you need a cable
to connect the two user ports together = Fig. [
shows the connections required. You should be able
to get all the bits from your Commodore dealer,
who will also make the cable up for you if you are
not an expert at soldering. The cable itself should
be proper computer-quality screened cable or
ribbon cable and should not be too long (six feet is
probably the maximum) and it should be kept well
clear of mains leads, and TV /monitors. Fig. 2 shows
the listing of the program. If you are running on a
small Vic you should leave out subroutine 31000,
which explains how to play the game.

Line 100 opens the channel to the R§232 port,
and lines 110 to 130 set up a few variables; lines
1000 to 1080 give the introductory dialogue, and
ask if you need instructions on how to play; lines
1100 to 1110 put the battle area on the screen, and
lines 1120 and 1130 prompt for a ship type (A, D or
F). Depending on which ship was selected, the pro-
gram jumps to 1300, 1500 or 1700 to enter the co-
ordinates of each square for the ship. (Owners of
6ds and large Vics may care to put some extra code
in here to stop people cheating and spreading their
aircraft carrier all over the screen instead of on four
adjacent squares). As each square is entered, an ‘A’,
‘D’ or ‘F’ is put into the corresponding element of
the array BF$(,). ( The symbol ‘(,)" is our convention
for referring to a two dimensional array.

Lines 2000 to 2020 check whether the setting up
phase is complete. Line 2140 is quite interesting:
because we are not using a true RS232 link, it is
possible that once you had opened the channel,
some garbage will come down the line before the
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other station is ready to transmit, if so, the R5232
software will think that there is a half-assembled
character in the buffer, and will give a framing error
when the real first character appears. 2140 tests to
see if this has happened, and if so, a GET#1 clears the
buffer. ST will show an error after this, but that
does not bother us.

The game proper starts at 2200, which prompts
the player for the co-ordinates of the square he
wishes to attack, and line 2210 starts the cursor
flashing. Line 2220 tests if a key has been pressed;
if s0, the player is making an attacking move and the
program jumps to 2260. Line 2230 tests if the
enemy has fired a shot. If not the program loops
back to 2220. If a shot has been fired, XE contains the
X co-ordinate of the square under attack and line
2240 gets the Y co-ordinate. Line 2250 stops the
cursor flashing and the program jumps to line 3000.

If the player is keying the co-ordinates of a square
he wishes to attack, the program comes to line 2260,
which inputs the co-ordinates. Line 2270 sends
them to the other computer, and line 2280 waits for
a message to come back giving the result of the shot.
If C$ is ‘M’, then the shot missed; if ‘H’, then a hit
was scored. A “W’ means that all the other ships
have been lost and the player has won. Lines 2310
and 2320 tell the player whether he has hit or
missed, and lines 2330 and 2340 change the square
on his screen to reverse video so that he knows that
he has already attacked that square. The array
A%, (,) normally contains zeros; a — 1 in an element
means that the corresponding square has already
been fired at, and subroutine 36000, which displays
a character in that square on the screen, will print in
reverse video.

When the enemy fires a shot, the program comes
to line 3000, which determines whether a ship has
been hit or not. If a ship is hit, that square on the
screen is blanked out, and the corresponding
element in the array BF$§(,) changed to a blank by line
3010. Line 3020 decrements ™, the count of the
number of squares left, and if it is zero it tells the
player that he has lost the game, and sends a “W"*
back to the other computer to tell it that it has won.
If a hit or a miss has been scored, then an ‘H' or ‘M’
respectively is sent back.

The program contains a number of subroutines.
30000 displays the battle area on the screen; 31000
gives the instructions on how to play. Subroutine
33000 starts the cursor flashing, waits for a key to be
pressed and thep turns the cursor off and displays
the character on the screen. The key pressed is
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returned in A$. Subroutine 34000 inputs the coordi-
nates of a square, verifies that they are legal, and
puts them into X$ and ¥$. Subroutine 35000 tests if
a square is occupied by looking at the relevant
element in BF§(,). Subroutine 36000 puts a new
character into an element of BF$(.) and displays the
character in that square on the screen. If the square
has already been shot at by the player, then the cor-
responding element of A%(,) will be set, and the
character is displayed on the screen’in reverse
video. Subroutine 41000 displays a message on the
bottom line of the screen.

Now you know how it all works, you're ready to
have fun playing - and maybe tinkering with —the
Batrleships program, which is overleaf on page 33.
By Chris Preston, a computer programmer.

User Port Pinout (see page ™
152 of the Owners
Manual).

223 4 5id o casanu ]

PROTECTIVEGROUND A @#—— @ A

RECEIVED DATA B .
RECEIVED DATA c IHH e P
TRANSMITTED DATA M r------'}*“a.ﬁ +
SIGNAL GROUND e e o
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FOR THE UNEXPANDED VIC 20
and the CBM 64

3D Silicon Fish by Chris Stamp

Sills has to collect Silicon and return to Earth
before the Krilyon destroys him. Will he make
it and collect his reward? Only you can tell

FOR THE BBC ‘B’
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AVAILABLE FROM ALL GOOD COMPUTER STOCKISTS
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| Merveyside 18 1AP  Tek: 051-263 852112
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PROGRAM SUBMISSIONS AND
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Free Poster With Every Game

DISTRIBUTORS / DEALERS ENQUIRIES WELCOME
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PROGRAMMING

1BB OPEMI .E.B . CHR® 134 sCHAS (I} 31168 PRINT*REFERENCE . " IPRINT
[EEIREREERY e 31178 GOSUB3ZPAA

188 SPE i 21188 PRINT MFOR [NSTAMCE THE TOP"3iPRINT
138 DIMBF&{9 .81 AXdE 8 F1W8 PRINTLEFT HAMD SGUARE 15"1PRINT
18BA PR INT* % L.COME TO VIC"IPRINT "@ATTLEEH IPE " PRI NT PR WY 21298 PRINTCALLED ALF THEN A2, "IFRINT
1818 FRINTIPRINT D0 YOU KMDW HOW® PR INT=TO FLAY (Y- M3 7° AlE1@ PRINT A3, A4 ETC, ACRDSS THE®

1828 FRINTLEFT®(CO®, (432 TRBC1E S AlEE@ FRINT"TOP OF THE BATTLE"IPRINT
1830 GOEUBIZ888: [FASs "H* THEMNGOEUES | BB« RUMN 31238 PRINT"AREA. "

1848 [FAR =Y THENFR INTCHWES (T )5 t00TD 1888 31248 GOSUB32800:GOSUE 30008 GOSUBIZaRA
1838 PRINT DN |RET SET UP YOUR® PR INTIPRINT "BOARD - ~ LFE INT I@se

1868 PRINT*DON'T LET THE EMNEMY*!PRINT:PRINT*SEE |}* ERE L]

1878 FOR]&ITOS:FORI= | TOSBF®:] ,J18" “cMEKTEMNEXRT ALETR FRINTDEETROYER THO AND A

10E@ FOR]& )| TOEDRAINERT ALEER PRINT FRIGATE OMLY OME. " {FRINT
1108 COSUBINEER JIES® PRINT®TD PLACE A FRIGATE " :PRINT
1118 SOsURS 1588 3308 PRINTAT SQUARE BS, FOR®IFRINT
1120 PRINTLEFTSICD®.211 "LMICH SHIP (ADAF ) [ Fi3iB PRINTS INSTANCE . YOU REFLY®:PRINT

FIIEZ@ PRINT®'F° TO THE QUESTION® i FlINT
31338 PRINT® "HHICH SHIPT' "EPRINT

LI38 GOSUB33888:C
1300 1FASC I "A"THEN]

1318 PRIMT"A" F134@ GOSURIZEAA :
IZE8 IFA= I THERZ #="0fLY | CARRIER® tGOSUBY |BBR:GOTOLLES 1390 PRINT " BETOU HAVE TO ENTER FOUR®

| 1348 FOR[=1T041 305004 1 588 31368 PRINT*SOURRES FOR THE = 1PRINT

] 1330 GOSUB23000 3137@ PRINTCARRIER AMD 2 FOR EACH"

{ 1360 GOSUBZSPOR: [FSE3" "THEMZ®s~THAT SOUARE OCCUF IED=:GOSUBY | 888: 60T | 350 31308 PHINTOF THE DESTROYERS. * PR INT
1378 GOEUBISOBR MM+ | 31330 PRINT"THESE GOUARES HUST BE~"1FRINT
1308 HENT 31430 PRINT "IN A STRAIGHT LIME! "IFPRINT
1398 A= 31418 PRINT*YOU CANMNOT HAVE® (PR INT

i 1492 GOTO2888 31480 PRINT*BENT SHIPSH®
1588 IFAXS "D THEMN]TBB J1430 GOS o
1518 PRINT*D® F1940 PRINT " JEEDMCE TOU ARND Thl EREHY "

' 1988 IFOSETHERS $"0MLY & DESTROVERS * 1 SOSUBS 1080 1 GOTO1 180 F1430 PRINT "HAVE ENTERED ALL TOUR™IFRINT
1948 FOR | = | TOF | GOSUNG 1 908 21468 PRINT EHIPS "OU CAMN START TO"

i 1998 GOSURIIPND Z14TE PRINT FIGHT. IF "DU THIMK"iPRINT

1 1960 GOSURISANAI [FE8< 3" "THEMZ #="THAT GOARE OCCUP DED™ | GOSLES | 90 GOTO 1350 314EB PRINT"THAT THE ENEMY HAE A" IFRINT

{ 1578 COSUBIEHORN 1 H=F+ | 31488 PRINTSHIP O SQUARE F3, " :FRINT

1 1988 MEXT FI9@0 PRINTTHEM ATTACK IT. IF vU®

| 1588 DeD+] 190 PRINTARE BIOGHT. vOU WILL®1PRINT

: 688 SOTORGHR 31320 PRINT"HAYE A 'HIT", [F HOT®IFRINT
1708 [FASC ) F THENPR INTCHRSIT» 1 IGOTOILID 31830 PRINT*YOU HAVE A "MISE"":PRINT

1 1718 FRINT®F" 31240 GOSUBIZ0OE
i7E8® IFF=3THERZE#="0rLY 3 FRIGATES *rO0SUES 1BO8 1 BOTOL 128 31550 PRINT LR SHIF [E NOT SUMK"IFRINT
1738 GOEUB4S |ISBR S1BED FRINT UNTIL ALL OF ITS":PRINT

(] ITa8 FOR]=|TO3 JITTO PRINT GUARES HAVE BEEN HIT.®

i I7H0 GOBUB34BBE FITEQ PRINT THE FIRST OME TO LOSE "sPRINT

¥ I7ER GOESUBISEAB: [FES8{3* *THEMZ #==THAT SOUARE OCCUP IED®:GOSUED | 888 :60TO 1750 21588 FRINT"ALL HIT SHIFS LOGES" IFRINT

t LPTE OOSUBIESEN 1 M=kl | FiEB® FRIMNY®THE BATTLE."

|1 ITER e AEI8 GOSURIESEE

: 2000 FRIMTLEFT&#{CD#&, 281 5P8:r F1EE8 RETURN

1 SEID IFNC]ITHEML L 18 IFAAG JE="FRESSE A KEY FOR HORE*GOSUB4 1818

: 2BER GDEUB | 88 FEA1D GETAS: [FAK=""THENIZA IO

| E1BB FRINTLEFT®#{CDS, #0100 “HOW WHEN vOUR EREMY  *° ZEP2@ RETURMN

] E118 PFRINT®IS READY TOU CAMT FFBB8 FOKEEDD . B

L FIE8 FRIMNTSSTART EIR{MG 1111 23018 GETAS: [FAk=""THEHIID IR

i 2178 FORT= i TOZOGO IMHEMT F3028 FOKESD4, 1
2140 IFPEEKGEI)( )ETHENGE TR , A8 IFNID RETURN

| 2158 FOR[=1T03tFRINTLEF TR (CO® , BB+ 1 37 BPe: tHEXT 34000 PRINTLEF TSICO¥, §&0: "WHICH SOUARE  Wr !

1 EE@® PRINTLEFT#(CO®,. 2 *FIRE AT SGUARE:  BEF 24818 GOSUEIZE0N

| 2210 POKCEBS .0 FABEB IFARC A ORAE:" [ " THENPR [HTCHRS(T 35 1G0TOS40 18

{ EEE0 GETASE [FAS " " THENZEES AN HE=AKIPRINTAE?
EE3B GETHI . HE1 IFHEs* *THEMZZED 34848 COSUB3IZ00D: [FAK: " | “ORAS *8 THEWPR INTCHRE (71§ 180 TO3 1048

! 2240 GLETHI . TSI JFTS=" "THEN2249 IADSE vE-AEIFRINTAR | RE TURN

| 2230 FOKEZDE . | tFRINT® *1160TO3888 IDBBA K«ASC{KEI-B4:T=ASCIYE! -38
! EEE@ GOSUBIMEER 30010 SE=PFECK, Y ) IR TURN

i ZETA PRINTEL K& 7S] JEVBD BFE(H, VI=CEL [FANIN, vV I THENFR INT “ @7

2PAR GETHI.CHEI IFC#= " "THERZZED FEA 1B PRINTLEFT®CCDN, | #2073 7 Trdng | o Bk 2o CHRETURMN
2280 A= "MI5S5" ¢ IFC#s *H " THENARS AGBEA FRINT 0" I RETURN

f 2300 IFCEs W THEME®R |NT* U ILEF TROCD®, 1231 *YOU HAVE WON | ! =1 G0TO3a80 21080 PRINTCHRE(T I

&318 2 EYOU HAYE A "«ASIGOSURdI01e 41818 [I=(@T-LENCIE) 12

i FIZA FORD=]TOIDOD I MEXT | GOSURS | 300 41020 PRINTCOSIMIDS(SFE, | 01 @~ T8¢ FMIDRIERS, |, 11-00
FIIN GOSUEISORD ICE-EE 41838 PEINT"@":RETURMN
B3R AWM. Y he- | EGOSUBIE0DES 41588 2 *+EOTOAIB 1D

£398 GOTOZEB0

I00P GOSUBSISOBD:Z8="HIT": [FES=" "THENT $="MIEEED" IGODTOINID
3R 1A Céx® "GOSUBISARD

2@ Hub-1 ¢ IFMNeBTHEMZ #n " "

3038 PRIWNTHI LEFT®{Z2&, 1053 IFHa@THENZBTE
ANEP TH="ME "4IES" YOU! T IGOSURS |BDR

F0T@ FORI=1TO |28 MEXT

868 GOSUBL 1588 :GOTOEESE

FT@ PRINT EENARD LUCK . YO HAVE T R TNT
Jasd PRINT"BEEM WIPED OUT!*®

b 30SA PRINT PR INTEPRINT

J 1@ PRINT"O00 YOU WANT TO®IPFRINT

311@ PRINT FIGHMT AGAIN 7 =i

128 GOSUBIIBBE: IFARE "7 " THENRUN

3138 ErD

| JVBED PRINT=U A B COEF GHIE "

ANDEA PR INTS —~——rrrrrr’
IR
DI —t———t—t————i"

AVBAE FORI s TOBFPR INTCHRE: [+4B858* * 1ASIPR INTES: MEXT
{ JNRNA PRINT™S "IAS

| AGOEN PRENTS L8 4 5 1w 4 g 3 v

IMETE RETURK

JIDDD PRINT " JEENDU HAVE THE FOLLOWIMNG ®

AIDIE PRINT"SHIPS: "tPRINTIPRINT

J1eEl PRINT®1 AIRCRAFT CARRIER (A)"

FBIE PREINTZ OCSTROVERS (D5 °5PREINT

i FIBAP PRINT=3 FRIGATES (F!" IFRINTIFRINT

31858 PRINT-THE EMEMY HAS EXACTLY"iPRINT

JIBED FRINT-THE S FORCES AS YDU®

JI0TE PRINT"DO. *

Z1BEd GOEBUBIEBBR

1098 FRINT - MEREFORE vOU FLAY, YOU®:tPRINT

31188 FRINTDACH MAVE TO ARRANGE ® tPRINT

F1118 PRINTYOUR MAVY ON THE MEGH®1FRINT

31128 PRINT"SEAS. THE BATTLE AREATIFRINT

3113@ PRINT®IS REPRESENTED BY A tPRINT
31148 PRINTGRID OF 3 X 3 SOQUARES."
31138 PRINT"EACH OF WHICH HAS A°:PRINT
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JOIN NOW - CHANCE TO WIN ONE OF FOUR SINCLAIR QL'’s

MIDIRI
SAVE ££5 — CONSULT US!

Whether you're thinking of buying a micro, peripherals, or software, for business or pleasure
— consult us and we will advise you as to making the Right Choice.

ALL FOR £10.00 MEMBERSHIP FEE

@ If you know what you want, we can supply all hardware, software and peripherals at a

GREAT DISCOUNT (10-20%)

Examples:
SANYO MBC 555 £810 + VAT
COMMODORE 64 £143.65 + VAT

® |f we can't help you, we will give you a

FULL REFUND

Write to us at:

MDR
27 Belleville Road, London SW11 6QS

— stating what your purpose or user-problem is, or what particular piece of Hardware/Software you're
interested in. Please enclose a cheque or postal order made out to MDR for £10.00.

THERE ARE NO HIDDEN CHARGES REGARDLESS OF THE AMOUNT OF TIMES YOU
USE OUR CONSULTATION OR PURCHASE SERVICE
We will reply to your letter by phone or in writing within 10 days, or you will receive a Full Refund.

Credit Facilities Available

MDR’s MOST EFFICIENT MAINTENANCE/EMERGENCY SERVICE
ALL YOU PAY IS 14% of Hardware cost per year
What you get OFFER OPEN TO BUSINESS
24 hr EMERGENCY SERVICE AND HOME USERS
48 hr REPLACEMENT MACHINE SERVICE

And if you do not use the service you get half annual premium returned
Write to MDR for more information stating machines/peripherals for cover

lenclose CHEQUE/POSTAL ORDER FOR £10.00 WHICH SERVICE YOU REQUIRE
NAME : : PURCHASING

ADDRESS = : CONSULTANCY
MAINTENANCE

ALSO ENCLOSE A BRIEF
: EXPLANATION ON THE SERVICE
Tel: YOU REQUIRE

SEND TO: MDR, 27 BELLEVILLE ROAD, LONDON SW11 6QS
1.30pm — 5.30pm PHONE 223 1613




EXTENDED

ANIMATION

THE FIRST PART OF A LOOK AT GETTING THE MOST OUT OF YOUR
SPECTRUM’S UDG FACILITIES TO ACHIEVE ANIMATED EFFECTS.

s most ZX Spectrum owners are likely to be

versed only in Basic, exploiting the

machine’s nifty abilities to handle user-de-
fined graphics can be limited.

The two programs in this article enable you to
draw hi-res pictures, any size, anywhere on the
screen, almost instantaneously, during the running
of your Basic programs. You can achieve cartoon
animation, using Basic only, with no knowledge of
machine-code.

There are two ways of drawing detailed pictures
using Basic: the first way is to use a sequence of
PLOT, DRAW and similar commands-a good
method for drawing boxes, circles, buildings and so
on, but not for anything more complex. The second
way of drawing detailed pictures in Basic is to use
UDG characters.

To draw a whole car two characters high and
three characters long, you need 2x3=6 UDG
characters. This involves working out 48 numbers
(6 characters * 8 lines per character=48). You
could either define one UDG six times, or to gain
more speed, use six UDG characters, but you still
need to keep changing the UDGs, as there are only
21 altogether, and this is enough for only three car-
sized pictures.

So if you want to use Basic commands alone to
draw detailed pictures there are two problems — dif-
ficulty and slowness. The two programs, GR3 and
STORE, which we will be looking at, make the
drawing of detailed pictures much easier and
quicker.

The techniques are intended for the 48K Spec-
trum, but you can apply it to the 16K Spectrum if
you replace all occurrences of 50000 with 29000,
and replace 50001 with 29001. Also, type in the 16K
version of the program GRIMAKER (Fig. 7), not
the 48K version (Fig. 8). Both versions are listed at
the end of the article. The program STORE (Fig. 9)
is suitable for the 16K and 48K Spectrum.

GR3MAKER is a Basic program which makes a
machine code program when you run it called GR3.
GR3 is a subroutine to accompany your own Basic
program. GR3 draws a picture any size from 1 = 1
characters up to the full screen of 32 x 24 charac-
ters, almost instantaneously, whenever it is called.

STORE is a Basic program which you use to trans-
fer your drawings from paper to computer memory.
Once you have stored these drawings, save them on

tape. GR3
uses the
picture data
generated
using
STOREw
display the

picture onthe S -+

screen. I .....

Your Basic :
Program now occupies part of the computer’s
memory. In another part goes GR3, and in another
goes the data for the drawings.

During the running of the Basic program, use
GR3 and the data
to draw pictures
almost  instanta-
neously on the TV
screen. To begin
with make a
design of vyour
graphic on paper.
Use 8x8 grid-
paper, not 10 % 10
like ordinary
graph paper (an
example is shown g
in Fig. I). S,

Now it’s time to ;
fit the program components in memory. Type
CLEAR 50000. Now everything above address 50000
15 safe from being overwritten by a Basic program
which fits below 50000. GR3 and the pictures fit
above 50000. GR3 consists of 75 numbers, and each
occupies one address. The addresses are 65280-
65354. When you run GR3MAKER, it pokes the 75
numbers into these addresses to make GR3. The
pictures consist of lots of numbers, each between 0
and 255, and each occupying one address. The
addresses are 50001 onwards. Between RAMTOP
(50000) and the start of GR3, there are 65279 minus
50000 = 15279 spare addresses which can be used
for pictures. The programs STORE pokes the
numbers for a picture into addresses 50001 on-
wards. The car illustrated in Fig. I occupies 48
addresses. You cannot have GR3MAKER and STORE
in memory at the same time, so you use them one
after the other.

GR3 works in the following way: suppose you
have a 2 ¥ 3 characters drawing of a car stored in
memory in addresses 50001 onwards, and GR3 is
also in memory. You cannot see the car, but if you
write a few lines of Basic and call the subroutine
GR3, it will copy the 48 numbers which define the
car into another part of memory, the screen-display
area of memory, and you will be able to see the car.
This is because the screen-display area of memory
is scanned 50 times a second by the computer to
create the TV display, so when you see the car, you
are just looking at 48 numbers which were pre-
viously not visible because they were elsewhere in
memory. If the rest of the screen is blank, you are
looking at 48 numbers which define the car, and

6096 number zeros. The procedure for using GR3 »
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Fig. 1 (laft) shows a
praliminary grid design of
a car graphic

e

AN
Fig. 6 (above) shows an
animated sequence faken
from the 'Giant’s Dinner’
package.

Animation for all the
family? The picture left
shows a still produced by
the package ‘Cartoon
Animation’, which

employs many of the
techniques mentioned
here.
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RAMTOP is set

| to 50000

75 numbers
POKE hare

by GRIMAKER

and STORE are shown in Fig. 2.
Remember that you could include
GR3IMAKER inalarger Basic program of your own,
as in stage 6 in Fig. 2. Alternatively, once you have
GR3 in memory, save it onto tape using the com-
mand: SAVE "GR3" CODE 85280,75. When you want it
back in memory after the computer has been switched
off and on, use the command: LOAD ™ CODE.

To use STORE to store your pictures, type
CLEAR 50000, type LOAD “STORE", then RUN. When
asked for the start address, type 50001 (then ENTER).
Specify the length (L) and height (H) of your pic-
ture. You are now provided with a grid L. characters
long and H characters high. Altogether there are
L = H character locations or ‘squares’. Choose one
of these using the direction keys, then press S when
you have selected one. This square is magnified 64
times, and drawn as a large square (blank at this
stage) to the left of the grid. Fill in each line at a time
(8 lines altogether). Press B for a black line, W for
a white line (strictly speaking ‘ink’ not *black’, and
‘paper’ not ‘white’). Press R for a repeat of the pre-
vious line. Press L for a unique line. If you press L
then you will have to make a unique line from 8 bits.
Each bit can be black or white, so eight times you

are asked to choose a white bit or a black bit.

STORE provides you with one SAVE instruction
for each drawing, which it writes on the screen for
you to type in. Suppose the instructions for the first
two drawings are: SAVE “NAME" CODE 50001, 48 and
SAVE “NAME" CODE 50049, 8. You can save the pic-
tures one after the other on tape using these SAVE
instructions, or alternatively, you could save them
together using the line: SAVE "NAME'' CODE 50001, 56. |
Note that the individual lengths have been added
together to give a new length of 56.

When vou type RUN, GRIMAKER will poke 75
numbers into addresses 65280-65354. These
numbers form the machine-code subroutine GR3,
which has just been stored in computer memory.

As well as making GR3, GRIMAKER includesa
few lines of Basic to test it out. In case you have not
got a picture stored above RAMTOP at this stage,
GRIMAKER draws “part of the computers brain’
{asection of ROM). To do this, GR3 is told that the
start address of the picture is zero. At zero onwards
is ROM memory, and ROM provides us with the
Basic language. It consists of thousands of numbers
between 0 and 255. When these are treated as data
for a picture, we get a picture of ‘sand’.

1 2 3
unG upG uDG
feha 2 pichiret save the
picture 1 pictures
STORE (a Basic program) STORE STORE

Screen display

Screen display

Screen display

ROM ROM

ROM

Switch the computer on CLEAR 50000 Use STORE to store one

Save the pictures on fape
using the line SAVE “NAME" CODE 50000, length

load STORE or more pictures above
RUM RAMTOP The cor hos o length of 48
[optian: you can switch off the computer).
4 L
&
unG upG uDG
GRI GR3 GR3 B
Pictures P Pictures C
When this dm7f
Is transferred
GRIMAKER GRIMAKER to here it [ Your Basic pragram A
(@ Basic program) becomes
visible ||
Screen display Screen display \ Screen disploy D
ROM ROM ROM

Switch on the computer
CLEAR 50000
LOAD "GRIMAKER"

RUM

COMPUTER ANSWERS

LOAD on the pictures using the line
LOAD ™ " CODE

[this stage can be omitted if you left the
computer switched on between stages 3 and 4).

Add some Basic of your own to GRIMAKER
te make your own Basic program,

A uses B to transfer C to D;

B is @ subroutine;

A calls B whenever a picture needs drawing.
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GR3 will draw your own picture as fast as it
draws the sand. You could experiment by using dif-
ferent values for length, height, start address and so
on. [t is important that you do not draw below the
bottom line of the screen. You can draw as low as
row 23 (there are 24 rows: 0-23 = 24), but no lower,
or you will draw all over your Basic program.

Ifyourun GRIMAKER, then type in the lines in
Fig. 3, then type GOTO 120, vou will see a demon-
stration of the amazing speed with which the com-
puter can manipulate 6144 numbers, which is the
total number in the screen-display. You also see
what happens when the computer uses its own
screen-display as data for a picture,

‘To call GR3 during the Running of a Basic Pro-
gram (in order to Draw a Picture) first provide it
with the following information about the drawing,
using the lines of Basic in Fig. 4.

Note that the address of the picture is split into
two numbers called *highbyte’ and ‘lowbyte’; these
can be worked out from the address as follows:
LETHIGHBYTE = INT (ADDRESS/256)

LET LOWBYTE = ADDRESS-HIGHBYTE*256

To call GR3 after all this information has been
poked, use the command: LET M = USR 65280,

If you had a Basic program where line 283 was 283
LET M =USR 65280, then when the program reaches
line 283 it will draw a picture, and then go on to line
284 in the Basic program (or the next higher line if
there is no line 284).

There are two ways of achieving cartoon anima-
tion: the first is to move a picture around the screen;
SUppose you want to move a car from left to right:
To the rear of the picture of the car include a
column of blank squares, equal in height to the
height of the car. Now poke the appropriate values
for length, height, Y co-ordinate, highbyte, and
lowbyte, then use the loop which starts at line 200
in Fig. 5, to move the car. The blank SUAres erasce
the previous drawing. If you did not have the blank
squares, you would end up with 20 rear ends of
Ccars.

The second way of achieving cartoon animation
1s to draw different pictures at the same place.

&0 DATA 1&,2%0,122,214.8 108 POKE

&1 DATA B87,28,193,1&, 239 108 POKE
62 DATA 209,123, 198,32, 95 110 POKE
&3 DATA 48,4,122,198,8 112 LET

&4 DATA B7,193,14,219, 201

Fowler Software sells a children’s game
called Girant’s Dinner. The program lines for
the giant eating his dinner are: FOR | =1 TO number
of chews draw mouth 1; BEEP for chewing noise
draw mouth 2; BEEP for chewing noise NEXT |, Fig.
6 shows the giant and the two mouths plus all the
other parts used to animate the giant.

In next month’s issue of Computer Answers we'll
be looking at how you can incorporate colour into
these techniques.

By Stephen Fowler, author of the Spectrum
packages Graphics Subroutine, Draw 15 and
Giant's Dinner.,

POKE 65365,55: REM highbyte
POKE 65364,B: REM lowhyte
POKE 65363,32: REM length
POKE 65361,24: REM height
108 POKE 65368,0: REM Y row

118 POKE 6£5359,8: REM X coelumn
112 LET M=USR 65280

114 RETURN

120 FOR R=@ TO 255

125 GOSUB 140

iEXT B

138 GOTO 1208

65365,
65364, lowbyte of address
65363, length of picture
65361, height of picture
65360, ¥
65353 X of

highbyte of picture address

in characters eg 3
in characters eg 2
co-ordinates where the top-left corner
the picture appears on the screen

180 POKE 653365,195: REM highbyte
142 POKE 65364,8l: REM lowbyte
184 POKE 65363,4: REM length
186 POKE 65 2: REM height

188 POKE 6536@,1: REM.Y row

288 FOR X=1 TO 2@

2

@z POKE 65359,X
.85,-3@
204 LET M=USR 652340
NEXT X

1 REM GRIMAKER 1&K VERSION 70 CLEAR 29000
S0 DATA S8, 79, 5 f1 RESTORE 5031 LET T=0
21 DATA 203,39,14,252, 33 75 FOR I=32500 TO 32500+74
52 DATA 78,127,.1 M, 50,74 B0 READ M: FPOKE I,M: LET T=T+HM
53 DATA 127,58,79,127,230 85 NEXT I
54 DATA 24,198,464,50,77 F1 IF T<»7445 THEM PRINT "ERROR IN DATA STATEMENTS"
55 DATA 127,237,.91,7&, 127 92 IF T<»7545 THEN STOP
56 DATA 127,58, 80 ?3 INPUT "FRESS ENTER "“3:A%
57 DATA 127,71,197,213,58 100 POKE 32595,0: REM HIGH ADD
58 DATA 81,127,.71,197,.& 102 FOKE 2594, REM LOW ADD
=7 DATA 8,128,188, 20,35 104 POKE 32593,12:1 REM LENGTH

12
32992, 15: REM HEIGHT
325%1,1: REM ¥ ROW
FEM X COLUMN

1 REM GRIMAKER 48k
50 DATA 5B,80,255.4,5 71

&3 DATA 48,4,122,198,8
&4 DATA B87,193,1&6,219, 201

MAY, 1984

VERSION 70 CLEAR SO000
RESTORE 50: LET T=0

51 DATA 203,39,16,252°33 75 FOR I=5£5280 TO &45280+74
2 DATA 79,255,134,5%0,77 B0 READ Mi POKE I,Mi1 LET T=T+M

53 DATA 255,58,80,255,230 85 NEXT I

54 DATA 24,198, 44,50, 78 F1 IF T<»880B THEN PRINT "ERROR IN DATA STATEMENTS"
I3 DATA 255,237.91,77,255 F2 IF T<»BB0B THEN STOP

56 DATA 42,84,255, 58,81 23 INPUT "PRESS ENTER ";A%$

57 DATA 255,71,197,213,58 LO0 POKE &5345,0: REM HIGH ADD

58 DATA 83,255,.71,197,6 102 POKE &653&44,0: REM LOW ADD

59 DATA 8,126,18,20,35 104 POKE 45343,12: REM LENGTH

o0 DATA 14,250,122,214,8 106 FOKE &536&61,15: REM HEIGHT

&1 DATA B87,28,193, 14, 235 108 POKE &%350,13 REM ¥ ROW

62 DATA 209,123,198, 32,95 110 POKE &5359,3: REM X COLUMN

112 LET M=USR &5280

PROGRAMMING

Fig. 3 contains the
GR3Maker demo lines;

Fig. 4 is the GR3 drawing

information; Fig. 5 car
moving rouvtine.

Fig. 7 shows the 16K

version of GR3Maker; Fig.

8, the 48K version.

In the nextissue of
Computer Answers we

will ba looking at hew to

employ colour with the
animation techniques
outlined above.
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Fig. 9 (right) shows the full
STORE listing.

The programs in this
article are based on
Fowler Software's
Graphics Subreutine,
Draw 15, and Giant's
Dinner. Although Fowler
Software holds the
copyright on this article,
you are walcome to use
the programs it contains fo
develop non-utility
commercial programs of

53 your own.
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1

2

DM

-
-0

? MEXT 1:

BORDER S

IMNE O: PAPER 7@ FLASH O: BRIGHT ©

LET OK=]l

LET A%="12345&78%abcdefghijklm”

LET Z%=" " REM 32 blanks °*
LET ds=" "y REM B

PRIMT "Press 5 to start”

IF INKEY$="5" THEN GO TO 424

IF IMNKEY$<>"s" THEN GO TO B

CL5S : INPUT "Start address= "§

1F Jo=PEEE 2I730+PEEK 23731«254 THEN GO TO 422
INFUT "Height {upto 17)="3H

INPUT “Length (upto 22)="jL

LET D=L#H#*B

FOR M=0 TO H-1

FPRINT AT M, lO0iA%CL TO L)

MNEXT M

LET ¥=0: LET X=10

PRINT OVER 13 BRIGHT L1:sAT Y,.XICHR® 128
GO SUB 300: PRINT “FOS DRAW FINISH

LET Cs=INKEYS

IF C§<>"p" AND C$<3>"f" AND C#<>"d" THEM GO TO 21
BEEFP . 1,0
IF Cs="p" THEN GO SUB S0

IF Cw="d" THEN GO SUB 70
IF Cs="#" THEN GO TO 400
GO TO Z0

GO SUB 3003 PRINT "PRESS THE DIRECTION KEYS"™" 5 & 7.8""""THEN S

LET E$=IMKEY®%®

1E B#<3"s" AND B$<>"S" AND B&<>"4" AND B >"7" AND B$< >"B" THEN GO
BEEF .1,0

IF Bs="s" THEN RETURN

LET B=VAL B%

LET Y1=Y: LET Xi=X

IF B=5 THEN LET X1=X-1

IF B=& THEN LET Y1=Y+1

IF B=7 THEN LET Yi=¥-1

IF B=B THEN LET Xil=X+]

IF w140 OR wlx{H=-1) OR =1<10 OR #»1>{L+9) THEN GO TD S0

IF Ok THEN FRINT ERIGHT 03 OVER 1: PAPER B3 INE B1AT ¥Y,X:CHR® 128
LET DOk=1

LET Y=¥Yl: LET X=XI

PRINT BRIGHT 15 OVER 1i PAFPER 81 INE g:AT ¥, X;CHR$ 128

GO TD 51

FOR I=0 TO 7: FOKE &54F&+1.01 NEKT I
PRINT AT ©O,08: FOR I=0 TO 7: PRINT
LET F=J+({Y#L+X=10) %8

FOrR I=0 TO 7

GO SUB 300: PRINT “BLACK WHITE LINE REFEAT™

LET Atm]INKEY$

IF A%< >"b"™ AND AS<»"w" AND A%< >"1" AND A%< x"r" THEM GO TO 98
BEEF .1,0

IF As="b" THEN GO SUB 1350

IF At="w" THEN GO SUB 140

IF A%="1" THEN GO SUB 200

IF As="r" THEM GO SUEB 2BO

FOKE (USR "Q"+1),V

FOKE (F+I), ¥

PRINT AT ¥,X:CHR% 1&0

LET Ok=0{

PAPER &iD%: NEXT I

RETURN

LET V=255

FRINT PAPER O3sAT I,0:D%

RETURN

LET V=0

PRINT AT I,0iD%

RETURN

G0 SUE 300: PRINT "1 FOR BLACK BIT""“0 FOR WHITE BIT"
LET W=0

FOR P=7 TO O STEFP -1

LET E$=INKEY®

IF E$<3>"1" AND E$<>"0" THEN GO TO 204

LET E=VAL E%

BEEF .0S5,-E®2

IF MOT E THEM FRINT AT I,(7-Fis"

IF E THEN FRINT PAPER O3;AT I, (7-F)p"X"

IF E THEN LET W=V+2°F

IF NOT E THEN LET O=100+2°F

MNEXT P: RETURN

FOR Z=0 TO 7

IF (ATTR ({(I-1},Z))=5& THEN PRINT AT I,Z5"

IF (ATTR ((I-1),7))m0 THEN PRINT PAPER O3AT I,Z3"X"
NEXT Z: RETURN

PRINT AT 17,03

FOR M=1 TO S: PRINT I%

NEXT ™

FRINT AT 17,01 RETURN

50 SUB 300: PRINT "HEIGHT= "fH§"
LET HIGH=INT (J/25&)

PRINT " (HIGHEYTE= "iHIGH:

PRINT " LOWBYTE= ";J-HIGH®25&)")"
FPRINT “SAVE ""NAME"“CODE "iJ:;","sD
PRINT "START NEXT DRAWING AT “iJ+D
STOF

PRINT "NO DRAWINGS BELDW RAMTOP": STOF
PRINT "DON"T USE CAPITALS": STOP

LENGTH= "iL’"ADDRESS OF DRAWING=

o

"y




espite being rather unfashionable, the
Dragon 32°s Motorola chip is a very sophis-
ticated device. The 6809 chip offers the
| Dragon user more advanced Assembly program-
| ming facilities than the popular 6502 or Z80
Processors.

At the assembly level the user has the oppor-
tunity to learn about the nature of their machine at
a much more fundamental level; but before going
on to explore its potential, let's take a brief look at
the history of the 6809, a bit of a curiosity in the
hardware world.

When the Dragon 32 was originally put together,
the designers adopted the Motorola 6809, which
was (and still is) an unfashionable processor. In
many ways it was a bold step: while there were
many software writers prepared to turn their hand
to games writing for the predominant 6502 and Z80
based machines, very few had even encountered the
Motorola chip in domestic programming appli-
| cations.

Perhaps of greater importance, it was more lucra-
tive to adapt existing assembly programs to Z80 and
6502 based machines, such as the Spectrum and the
Vic 20, than to translate their code to a significantly
different  microprocessor —thus  giving  the
machines a larger software base than the Dragon.

This is not to say that there is anything wrong
with the 6809 chip. It is hailed by some program-
mers, academics and commercial systems designers
alike as the best 8-bit microprocessor ever mar-
keted. Given the processor's obvious respect, it 1s
curious as to why the 6809 lost out in the home
micro stakes. Essentially, it was simply a matter of
timing: all the competitive chips had been firmly
established long before the arrival of Motorola’s
offering. So what puts the Motorola device techni-
cally head and shoulders above its rivals?

Principally, it is the programming facilities
directly available from the chip itself. The specifi-
cation is advanced: the assembly language is com-
posed of 59 basic instructions, which when given
the complement of 10 addressing modes and 24
indexed sub-modes bring the total number of
instructions to a powerful 1,464. Combine this with
two B-bit and four 16-bit registers, plus a range of
sophisticated device handling facilities and the
6809 has the potential to rival the performance of
many 16-bit processors. Fig. [ gives a programming
model of the 6809.

However, the Dragon’s performance does not
actually match thar of a 16-bit business machine, at
least in terms of sheer speed. This is directly related
to the manner in which the resident Basic generates
the 6809 assembly code during program execution.
Toexecute a Basic command, it first has to be trans-
lated into a form the 6809 can understand (that is
6809 assembly language or more precisely, a binary
representation of the assembly code). Where the
Basic is interpreted, as in the case of the Dragon, the
command has to be translated every time it is exe-
cuted —clearly an inefficient process, especially
where a loop is involved.

Moreover, because the interpreter never knows

MAY, 1984 by e

THE HEART OF
THE DRAGON

WHAT ARE THE ADVANTAGES OF THE DRAGON’'S MOTOROLA 6809 CHIP2
HOW CAN IT HELP YOU TO PROGRAM DIRECTLY IN ASSEMBLER?

what Basic command it is going to translate next,
the resulting assembly code will naturally be ineffi-
ciently structured. The method of translation of
Basic is by no means unique to the Dragon, it is
shared, together with the inherent problems, by
almost every home micro.

By programming the Dragon directly in assem-
bly language you can by-pass the Basic interpreter,
and in the process have the opportunity to harness
much of the power not afforded in the Basic.

] INDEX REGISTER Y i

NAM EXAMPLE
* Define symbolie names for variables

PROGRAMMING

Fig. 1 (left) gives a
programming model of
the Motorola 6809 chip;
Fig. 2 (balow) Assembly
convarsion program.

NUM EQU $64 NUM is 100 in hex
TEN EQU $04 TEN is 10 in hex
HUN EQU $64 HUN is 100 in hex
CNT1 EQU $7000 Declare loecations for counters
CNT2 EQU $T7001
STRT EQU 47100 Declare start addr of array
* Assemby program starts here
ORG $7002 Put program at addr $7001
LDX £5TRT Load counter register with STRT
LDA £TEN Load ace A with TEN
STA CNT1 Store TEN in count variable
L1 LDA £HUN Load ace A with HUN
STA CNT2 Store HUN in other count variable
L2 LDA £NUM Load acc A with number to be assigned
S STA 0,%+ Store NUM in element of array and Ine
increment counter register
DEC CNT2 Decrement CNT2
BNE L2 Branch to L2 if CNT2 <> to Q
DEC CNT1 Decrement CNT1
BNE L1 Branch to L1 if CNT1 <> to O
RTS Return to MACE monitor

39
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By pregramming the
Dragon directly in
Assembly language, you
can by-pass the Basic
inferpreter, and in the
process have the
opportunity to harness
much of the power not
afforded in Basic.

40
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Beginning to program assembler does not
have to be as horrendous as you may imagine.
The best introduction is to purchase an Assembler.
This is a program similar to a compiler, which con-
verts assembly language programs directly into
binary form. Although it might seem that an
Assembler seems just to mimic the Basic inter-
preter, there are fundamental differences. The
Assembler only translates the text of the assembly
program once, and it is the programmer who struc-
tures the code directly — not the assembler.

We looked closely at one Assembler package in
particular, the Mace editor/assembler/monitor
(from Windrush Microsystems). This comprises an
editor, for the creation of assembly programs, an
Assembler to generate the machine instructions,
and a monitor for testing and debugging the pro-
grams typed in (for more on editor/assembler pack-
ages, see Computer Answers, January "84 issue).

MACE is ROM based, so as with any such pack-
age, care should be taken when powering up the
Dragon with the cartridge in place. After power on,
you are greeted by the familiar Basic copyright
message on the VDU. To invoke Mace simply type:
EXEC 49152 (which to us proved an eminently for-
gettable number). You are then within the MACE
editor command level, denoted by a *£’ prompt. At
this level, an ‘I’ is typed and you start entering the
text (lines of assembly code) of the program. After
completing that task, pressing the BREAK key will
return you to command level.

In itself, the editor is not bad, offering string
searches, line editing as well as the essential tape
backup/retrieval. Once entered, you’ll want to
check the correctness or otherwise of the program.
Typing ‘A’ will run the Assembler, attempting to
translate your code into 6809 machine instructions.
Any syntax errors will be picked up here. The error
messages generated by the assembler can be fairly
informative, if you know what they mean, but for
the beginner they will be infuriatingly obscure -
like any error message.

Getting this far, the binary image of your code
must be placed in the Dragon’s memory; here your
code is directly accessible to the 6809 for summary
execution! The "A:M" command achieves this.

Now the painful part begins: running the pro-
gram is the only way to find out if your code has the
desired effect. Unfortunately, the 6809 always does
exactly what you tell it, and in assembly code you
can tell it to do almost anything. Nevertheless, the
MACE monitor allows the user to run their pro-
gram in a fairly fault tolerant environment, and look
closely at how the 6809 and memory are affected by
the program.

Typing M at editor command level gets you into
the monitor. Once in, typing ] plus the start address
of your program, starts the 6809 running. In the
monitor, two of the most valuable debugging tools
are the V and B commands. V allows you to look at
a block of memory, the contents of which are dis-
played in both ASCII and hexadecimal (numbers
to the base 16) notation, so if you think some vari-
able should contain the character A after a program
run, this can be easily verified. The memory
location will be displayed as: 41 and A. The B com-
mand is often used in conjunction with V. When an
area of the program is suspect, a break point can be
set to stop the program in mid-execution, whilst
preserving the values of all variables and registers
for inspection.

As with any language, assembly is no exception
when it comes to iron out the bugs; it can be diffi-
cult. One point to note, however, is very few higher
order languages such as Basic and Pascal offer such
advanced interactive debugging facilities when

based on a home micro.

A nice touch to the MACE package is the in-
clusion of a hexadecimal calculator, which would
certainly become invaluable to the beginner and
much appreciated by a dedicated assembly hack.

Now let’s move on to the assembly language it-
self. Assembly statements are comprised of four
fields, namely: LABEL, OPERATOR, OPERAND and COM-
MENT. A .typical statement might be: L1 LDA NUM
[Load accumulator A with NUM].

The label field is equivalent to the line numbers
in Basic in that it provides a point of reference for
assembly’s jump instructions. With MACE, the
field can be up to eight characters long, and consist
of any combination of numbers and letters — with
the proviso that the label must start with a letter or
full stop. The operator field should contain any of
the 59 instructions, selected from those available on
the 6809.

The operand is the most involved of the four
fields. In simple terms, it contains assembly’s
equivalent of Basic variables and constants. As in
Basic, they can have symbolic names, or just be
numbers; however, the operand field carries two
additional sets of information, the first being a form
of TYPE declaration. As in other languages, assembly
can have several TYPEs of variable and constant, the
most commonly used being hexadecimal and
binary. The declaration actually takes the form of a
single character which prefixes the operand name,
for instance, a ' means that the variable is hexa-
decimal; a“%' means that the variable is binary.

Second, the operand field contains information
about the addressing mode of the operator. At its
most simple, this again takes the form of a character
prefixing the operand, but there are other notations
available. Here the character is a *£'. In the case of
the ‘g, if it’s there it means that the value of the
operand is directly used by the 6809 instruction; if
it’s absent, then the value of the operand is an
address of a memory location containing the value
to be used. The latter may sound complex, but it is
the same principle as an array variable, where the
index of the array (say, i) is not actually the value
needed, but tells us where it is located in the array.
To give you some idea of the flexibility of the
assembly, there are eight other methods of address-
ing values in memory other than those mentioned
above.

Finally, the comment field in the assembly
instruction is used for a meaningful remark about
the code, just like any other commenting facility
in a language. But unlike Basic, these comment
statements do not slow down or otherwise affect
the running code in any way. They only exist in
the source file, not the assembled code. It's a good
idea to comment exhaustively on an assembly pro-
gram.

Don’t let all these options put you off—a few
hours with the manual and you’ll be rewriting all
your Basic programs in assembly code. To put
MACE and the 6809 to work, we typed in a short
assembly code program, and compared it with the
equivalent Basic program. Although not stag-
geringly complex and hardly touching on the true
6809 power, it may serve to give a feel for assembly
programming technique on the Dragon.

In Basic the program took about seven seconds to
run. We found timing the assembly program almost
impossible — around 0.1 of a second for total execu-

. tion time was the best guess. So, with a bit of deter-

mination it's possible to have your Dragon breathe
fire — in assembly.

By Adrian McKie, a scientific officer at the
National Physical Laboratory, and Graham
Bland, of Text 100.

MAY, 1984




e i

rosswords drive me crazy - [ don’t know any

South American passion fruit, and finding

anagrams of ten letter words is more than my
fuddled brain can handle.

However, as crossword cash prizes are worth
having, and, as W C Fields said, ‘anything worth
having is worth cheating for’, we set out to devise a
simple computerised ‘aid’ to solving crosswords.
Nothing that would help solve cryptic clues, but a
program that would take away some of the ‘word list
reciting’ that crossword puzzlers seem to have to go
through. The final program was called Crocus the
Crossword Crusher, rather a misnomer, as we
haven't won a penny from any crossword compe-
tition. Nevertheless, here is the program for your
adaptation and improvement.

The Crocus system basically consists of a large
dictionary of words, and a number of routines to
search through them in a number of ways. The
words are held in a special order so there is no need
to type in most plurals or ‘D’ extensions. There are
many ways in which a crossword puzzler may wish
to search through a word list, but two methods
stand out as the most useful. First, the program
| should be able to find all known anagrams of any
given set of letters. Second, given a template of let-
ters and empty spaces (for example --A--5--) the
program should be able to find all words that match.

The stored dictionary has different areas for each
word length., The shortest sensible length being
three letters, and the longest around 15 letters.

Each word length is further divided into three

BB
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ENTER SEARCH TYFE -
A ANAGRAM

! T:  TEMPLATE

g @: QUIT
SEARCH (A, T,@ :T
TEMPLATE: ~C~D
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READY (FRESS RETURN) 3
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SEARCH (A, T, :T
TEMPLATE § == == =])
ADVANCED ABSOLVED
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| READY (PRESS RETURN) :
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APPLE, ORIC AND DRAGON MACHINES.

sections to take account of allowable single letter
extensions. Almost all words that end in E take both
a D and S extension; many words take an S but not
D, but very few take a D but not an S. Because of
this, the dictionary is organised into the sections
shown in Fig. I; and a word can be added by follow-
ing the procedure in Fig. 2. The idea behind this &

=
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NEVER A XWORD

WE PRESENT CROCUS — A CROSSWORD-CRUSHING PROGRAM FOR THE

Fig. 1 shows the
erganisation of the Crocus
dictionary; Fig. 3 shows
some sample Crocus
outpul;: Fig. 2 illustrates
the procedure for odding a
word fo the Crocus
dictionary.
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PROGRAMMING

Fig. 4 (below) contains the
Crocus program —

notes on how to adapt it
for the Apple, Oric and
Dragen machines are
outlined in the text above.

words are in the dictionary than are actually
typed — they exist by virtue of their position in the
word lists. This means the searching algorithms
have to be slightly more sophisticated than straight
linear ones, but that is much preferable than having
to type in all those extra words.

This is the main form of compaction I have used
to get my Scrabble program to fit into the Beeb’s
32K. A judicious choice of words has meant that a
dictionary of 8,000 words has only used the space of
4,000 words.

The program listing is given in Fig. 4. [t was pro-

system is that around 80 to 100 per cent more

grammed on an Apple I1, but there should be little
difficulty translating it for any other machine, as no
machine dependent PEEKSs or POKESs are used. In
particular line 840 (HOME) will be changed to
CLS on a number of machines, in particular the
Dragon and Oric. Fig. 7 shows some sample output.
The real chore is typing all the words in, but then
again the word list could be used in other ways. For
example, you could always improve the program to
set crossword puzzles (possibly purely anagramma-
tical ones), or something more exotic (like a cryptic
clue solver).

By Dr Peter Turcan, technical editor.

13 REM COMPUTER ANSWERS: CROCUS
20 REM MAX=MAXIMUM WORD LENGTH
30 MAX = 7 &8 DR WD(S) = 45) THEN LSD = TRLUE
40 TRUE = 1:FALSE = 0 820 0K = TRUE: RETURM
S0 DIM COMAX + 1) B30 Dk = FALSE: RETURMN
&0 DIM WDI{MAX + 1) B4 HOME
| 73 DIM DiMAX, 3> S PRINT "#essssninditcsssuegins”
| 83 DIM YEi{Max 2, 100) 840 FPRINT "# COMFUTER ANSKWERS #"
S0 REM INITIALIZE DICTIOMARY 870 FPRINT "= CROCUS w
100 FOR L = TO MAax HE0 PRINT "sessssssspnnnamomnnn’
119 FOR K = 1 TO 3 #90  FRINT
120 READ DiL.E) 200 PRINT "ENTER SEARCH TYPE -
130 MNEXT kK 10 PRINT " T ARGGERARM"
140 NEXT L P20 FPRINT I's TEMFLATE"
| B=Th ] FOR L = 3 TO M&AX 7 FRIMNT [nH auIrT"
140 IF DiL,1) = O THEM GOTO 200 %40  PRINT
170 FOR K = 1 7O DiL, 1} 50 INFUT "SERRCH (A, T,Brz"8i%
| 180 READ Y&l 2 KY P IF 2% = "@" THEN END
190 MNEXT ¥ 970 IF 7% "aA" THEN GOTO 1030
| 200 NEXT L 9O INFUT "ANAGRAR OF: "iVE
| 210 GOTO 840 90 GOSUR &F0
220 REM  ANAGRAM TEST 1000 IF OK = FALSE THEN GOTO 98O
| 230 FOR L = 1 TO S:CiL} = ABC { MID® (W&, L,1)r1 MEXKT L 1010 GDSUB 480
240 L = O 1020 GOTO 1080
| ZE0 AN = TRUE 1030 IF ZI% ¢ “T* THEN GODTO 950
| 280 IF L =5 OR AN = FALSE THEM GOTO 350 1040  INPUT "TEMPLATE:"iVé
270 L = L + lgF = FALSE:LZ = O 1050 GOSUB &%0
280 IF L2 = 5 OR F = TRUE THEN BOTO 330 10460 IF OK = FALSE THEN GOTOD 1040
290 L2 = LZ + 1 1070  GOSUE 480
J00  IF WDiL? CiL2) THEN GOTO 320 1380  FRINT
310 CiL2) = O:F = TRUE & 105 INPUT "READY (PRESS RETURN):z";CR%
GOTO Z8d 1100 GOTO B840
. IF F = FALSE THEMW &N = FALSE 1110 REM DICTIDNARY INFO
340 GOTO 260 1120 REM 3 LETTER WORDS
at=Ti} IF AM = FALSE THEMN RETURR 1130 [ATH 16,12,8
360 PRINT Wi " " 1140 REM 4 LETTER WORDS
170 RETURM 1150 DATA 12,8,4
| 80 REM TEMFLATE TEST 1140 FREM S5 LETTER WORDS
0 TT = FALSE:L = © 1170 DATA 2,8,4
400 IF L =5 OR TT TRUE THEN "GOTO 450 1180 REM & LETTER WORDS
410 L =L + 1 pi90  DATA  12,8.4
420 IF WDIL) = 4% THEN GOTO 440 REM 7 LETTER WORDS
A0 IF WDiL} BSC ( MID® (WH.L,.1)) THEM TT = TRUE 210 DaETH 12,8.4
a40 GOTO 400 1220 REM TEST DICTIONARY FOR CROCUS
@50 IF TT = TRUE THEW FRETURN 1233 REM THREE LETTER WORDS
460 PRINT Wk "3 1240 REM i TREING 5 ANMD D
RETURM 12=0  DATA “AGE","RXE", "DIE","
HEM YOCAR SWEEF 1260 DATA "EYE","HOE","OWE","I
| IF 5§ = MAX + 1 THEN GOTO S&0 127¢ REH s TAKING & OMLY
| IF DiS,1) = @ THEN GOTO S5&60 1700 DaTA "ACE" . "ACT" .. "ADD", "ALID"
FOrR I = 1 TO Di(5,1) 1290 REM SN0 EXTENSIONS
I Wi Y% (S 2, 1) 1300 DATA  “AFT", "AGO", "ALL", "ANY"
| iF I% = "A" THEN GOSUB 220 1310 REM FOUR LETTER WORDS
| IF 7% = “T" THEN GOSUB ZBO 1320 REM 41 TAEKING S AND D
| MEXT 1 1330 DATA "ACHE", "EAKE","BARE", "BASE"
| B IF 8 = 3 OR (Di5 - 1.2) = O DR LSD FALSE)Y THEN RETURM 1340 REM 4: TAKING 5 ONLY
| 57¢ FOR I 1 TO DiS = 1,21 1350 DATA "ACIDY, "ACRE","AEDN", "AREA"
: 580 KEM ADD "S* TO END OF WORD 1260 REM  4:NO EXTENSIONS
| 590 WE = Y$i(5 o Byl clies = 1270 DATA "GELE", "ABLY", "ACNE" , "AFAR'
L0y IF I% = "A" THEN GOSWUB Z20 1380 REM FIVE LETTER WORDS
RN IF I$ = "T" THEN GOSUB 3BD 1390 FKREM t TAKING § AND D
B2y IF 1 Dis 1.3 THEW GOTO &740 1400 DATA "ABUSE", "ADORE", "AGREE", "AMAIE™
&30 REM ADD "D TO END OF WORD 1410 REM  S:TARKING § DMLY
S0 Wk = Y§i s 1) -+ D" 1420 DATA "REROTY, "ABHOR" , "ARORT", "ACTOR"
&S50 IF I% = THEM GosuR 22 147540 REM  S:N0O EXTENSIONS
&0 IF I% = “T* THEN GOSUE : 1440 DATA "ABEAM", "ACUTE", "AGILE", "AGONY™
&y NEXT I 1 450 REM SIX LETTER WORDS
&8 RETURM 14460 REM &:TAKING 5 AND D
HF0 FEM TEST INFUT WORD 1870 DaETA “ADMIRE"™ ., "AaDVISE" . "AROUSE", "ASHAME"
JiH) LSD = FALSE 1480 REM H:TAEING 5 DMLY
710 5§ = O 1433 DATA "ABJECT","ABUSER®","ACTIOM", "ADJOIN"
720 IF LEN (VW®)} (MAax + 1) OR LEN (V&) 5 THEW GOTOD BZO 1500  REM H:ND EXTENSIONS
| 730 FDR L = 1 TO LEN (V&) 1510 DATA "ACTIVE"."ATORMIC","AFRAID", "BEATEMN®
i 740 P = @ASC ( MID® (VE;lL.1)r) 1520 REM SEVEN LETTER WORDS
i 750 IF I% = "T" AND P = 45 THEN GOTOD 770 1530 FEM FirTAEING AM 5 AND D
| 7&0 IF F S0 0OR P 65 THEMN GOTO 830 1540 DATA "ADVANCE", "ABSOLVE", "AGBONISE", "AGITATE"
7705 = § + 1:tWDiB) = P 1950 REM 7:TAKING & ONMLY
780 IF I% = "A"™ AND (P = B3 OR F = &8) THENM LSD = TRLE 1560 DATA “"ACROBAT®, "BROTHER", "BUILDER", "CABINET®
f0 MEXT L 1570 REM 73O EXTENSIONS
800 IF § (iMax + 1) OR 8 <« 3 THEN GOTO 830 1580 DATA "EEYSHAL ™ AEILITY", "AIDLESS", "AMBL ING™
#8160 IF I% = “T" AND (WD{5) = 83 DR WD{5) = 1590 REM END OF CROCUS
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ost of us worry about the security of our

software at some time - even if it has no

real commercial potential. If you belong to
a club, or write software for a school, or perhaps
have written something you hope to markert, you
should consider some form of built-in protection —
and here are a few hints, based around the BBC
micro, to help you.

We reckon that no software is truly secure; at
least, not in the microcomputer arena (indeed, all
the information to defeat such efforts is contained in
the User Guide). However, by incorporating the
ruses described here, you could confuse would-be
inguisitors enough to make them give up; or more
likely, you could do things to your own software
that defeat their skills (nevertheless, it must be
stressed that if someone really wants to take a look
at your program, they will).

In order to effect some degree of protection, you
must have an understanding of how the BBC stores
Basic in its memory, and also some understanding
of hexadecimal. One of the best tools for this type of
work is a hex/decimal programmer's calculator, At
least with such an aid you can avoid being fluent in
hex. The Texas Instruments model is good (if a
little expensive), but Casio have a similar product at
half the price; alternatively, you can use the number
base conversion program published in the April
1984 issue of Computer Answers.

Though the hex numbering system has been
covered in past Computer Answers, for the still un-
initiated here is a brief outline. Hexadecimal is a
numbering system that uses numbers and letters. It
is meaningless to any micro, as-they only ‘under-
stand’ binary. Hex makes large binary numbers
easier for people to contend with. Fig. ! shows a
table showing the hex Alpha-numerics, and the
equivalent decimal and binary.

Expressing halfa byte (nybble) in terms of binary
is not mentally difficult. As you can see, with only
one hex character, the most we can count to is deci-
mal 15. For practical purposes we will at least be
looking at one byte (8 bits), in this case the maxi-
mum is decimal 255 or hex FF. To convert binary
to decimal, the binary is first split into nybbles,
from the right, and the hex code of each nybble is
‘| written down, producing our hex value.

Take a look at Fig. 2. Suppose we have a number
in decimal 41004. Each nybble is considered the
same as that in the least significant byte, in other
words, it has a maximum possible of hex F, so, the
number 41004 may be expressed as A02C hex. You
can see this is far easier to consider mentally than its
binary counterpart. From now on we adopt the
BBC convention and suffix all hex number with the
‘&’ sign (thus, 41004 = &A02C).

Now let’s look at how the BBC stores Basic in
memory. This is the format for a line of Basic, as
stored in RAM. Take a squint at Fig. 3. The start of
each line is marked by a carriage return— &0D.
Next come two bytes that contain the line number.
The byte after this indicates the length of the line,
from 80D to the last text item. Then comes the tok-
enised text. "

HORTCUTS TO
SECURITY

WE PROVIDE SOME SIMPLE RUSES TO HELP PROTECT

YOUR VALUABLE BBC PROGRAMS.

As the line length is contained in one byte, the
maximum amount of characters including &0D and
line number is decimal 255. Should the first byte
(high byte) of the line number be &FF, it indicates
the end of the program. At the back of the User
Guide is a list of BBC tokens. This list shows what
is actually stored when certain words, keywords,
are used. Suppose we had a line of Basic:
10PRINT "BBC MICRO"': REM TITLE.

In memory this line would be:
0D 0DAD 1T F122 424243 204D49 43 52 4F 22

(Line) 10 BBC MICRO"
3AF42054 49 54 4C45
x 4 i e o =

F1isthe token for PRINT, and F4 is REM.

The actual memory parameters of the BBC micra
change under certain circumstances: if you have no
disk interface, your programs are stored from
&0EO00 upwards (the upper limit varies with the
mode); with the BBC DFS, it starts at &1900, and
with the Amcom DFS at &1500. For our own con-
venience, the routines described were run with page
&1500 as the start point for Basic programs. This
was to save waiting for tapes to load each time the
routines did their job (it was quicker from disk).
The majority of users will be using cassette, so for
you, page starts at &0E00. We recommend you load
a short program from cassette to experiment with.
Let’s assume you have done that.

In our case, we loaded a short game called ‘Sub-
kill'. When loaded the micro shows; SUBKILL 0B
0BAQ. &0BA0 1s the length of the program. We could
use this and pages to work out the memory location
at the end of the program (page + &0BAO — 1 = last
byte), but there is an inbuilt variable to do it for us:
Type PRINT "TOP <RETURN >. Remember, use the”
(shift " ) key to get the values in hex.

The hex code returned is the first free memory
location after the program. Page in our case is
&1500, so the code displayed is &1500 + &0BAD =
&20A0 (obviously, it will differ for your test pro-
gram). You must now subtract 1 from the value that
print "TOP has displayed, in this case &20A0 — 1 =
&209F . Now type PRINT “?&209F <RETURN > . This
will print the value of the byte at location &209F, in
this case &FF, the byte indicating the end of the
program.

Now type ?82089F=0. Your program will still
run — try it, It will not list - the old bogey BAD PRO-
GRAM appears; just one snag — it won't save either!

In order to save a doctored program, you will have
to start with the clean program and do the following;
first, print the hex value of TOP using PRINT “TOP.
Add a line at the beginning of the clean program
which sets LOMEM to the hex value of TOP (say,
2090). Type 5 LOMEM = &2090. Remember, the line
number 5 is only an example; use whatever number
will put the line at the beginning of the program.

PRINT “TOP again. Note that it has changed (as a
result of the addition of the new line). Edit line 5,
replacing the old TOP value (in our example, 2090}

with the new one. Remember to put the ‘&’ sign |

before the number to denote a hex value.

|
Now’s the time to doctor the program. PRINT B |

S |
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No software is truly
secure; however, by
incorporating the fricks
described here, you could
confuse would-be
inquisitors enough to
make them give up.

In order to effect some
degree of protection, you
must have an
understanding of how the
BBC stores Basic in its
memory, and also some
understanding of hex.
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Decimal to hex conversion
charls (see Fig. 1) are
useful; buf often when
you get down to looking
at bytes, a second
computer/calculator can
be very useful to help
perform more complicated
conversions.

COMPUTER ANSWERS

the contents of TOP minus 1 as above. It
should be FF. Change the value to zero, again
as above, and the program won't list.

The next stage is to save the program. Type
*SAVE “Subkill" 1500 2090 <RETURN=>. 1500 is the
hex value of PAGE, and 2090 the hex value of TOP
plus one (note that you're adding one to a hex value;
for example, hex 2099+ 1 doesn’t equal 2100, but
200A). These values will differ if you're using a dif-
ferent DFS, or none at all, and according to the
length of your program.

Your Basic program is now saved as a block of
memory from page to the length of the program. To
load and run this now, we have to type:

"LOAD *'Subkill’’ 1500 < RETURM =
RUN < RETURM =

In order to disguise this, we need to load it from
another program. This short loader routine should
be well protected. There is nothing to stop you pro-
tecting both as much as you like, but be devious.

Let’s consider a small loader to ‘chain’ our main
program ‘Subkill’. We will suppose we have a short
program containing a title and perhaps instruction,
and a line such as "LOAD "Subkill” 1500: RUN — this
will not work! ‘Subkill’ will attempt to load on top
of this header, and destroy it.

This is how we could construct a loader for our
main program:
10GO TO 100
20°LOAD "SUBKILL" 1500
30 PAGE = &1500: RUN
100 FOR A% =0 TO &xxx| STEP 4 A% 85000 = A%!&xxx-
2:NEXT: PAGE = &5000: RUN

¥xx1 is the number of bytes occupied by lines 20
to 30, and xxx2 the address of the first byte of line 20.
When run, line 100 moves lines 20 and 30 into page
&5000, well away from the end of ‘Subkill'. Page 1s
then set to &5000, and ‘Subkill’ is loaded into &1500,
then AUN. How do we find xxx1 and xxx2? As ever,
the answer is in the User Guide. Type: "KEY 0 FOR
X=0TO 20: PRINT "M+ X, "M?X: NEXT IM <BETURN >,
then M= &1500 < RETURN = (or 0EQ0, if you have no
disk).

Hit function key 0, and the screen will display
twenty addresses on the left, and the contents on the
right, starting from ‘M’, in this case &1500. Refer
back to how a Basic line is constructed. We are look-
ing for &0D followed by &00 14 (on the display lead-
ing zeros do not show, so all you see is D). This is
line 20. The address to the left of the *0D” at the
start of line &00 14 1s entered in xxx2.

Count the number of bytes from this point until
you reach the end of line 30 (you may have to
change ‘M’ to get this far). Enter the total in hex as
w1, Now run your loader. This is fine, but if the
first program is loaded and listed, it is obvious what
has happened to the main program.

Before we look at how to prevent listing either,
let’s stay with the page concept to introduce more
problems for the would-be pirate. Set up function
key 1 as follows:

“KEY 1 FOR Y% = 0TO &xxx2 STEP 4: Y% ! (PAGE + &200)
=% &xxx2: NEXT IM

w1 and xxx2 are the same codes that we have used
in line 100. Hit function key 1. Line 20 and 30 are
now in page +&200. Delete all the program now,
and make up your titles and instructions. For
reasons that will be explained shortly, start at a
random line of about 25000, and make each new line
some odd figure such as 25000, 25001, 25011,

# 4‘_
i AW =
[ 0 0 0000
1 1 0001
2 2 0010
3 3 0011
4 4 0100
5 5 0101
6 <] 0110
T 7 0111
8 8 1000
9 9 1001
A 0 1010
B 11 1011
0 12 1100
113 i) 1101
E 14 1110
B 15 1111

instructions and so on that you have written, and
the short routine in page+&200. If page is &1500,
then this routine is at &1700. Let’s say it is 200 bytes
long; the command will be: "SAVE “"HEADER" 1500
17C8 < RETURN > .

When ‘saved’ this will still load or chain as a Basic
program. There is one more twist we can apply
before looking at how to stop the header from hist-
ing. Remember how we doctored 'Subkill’ (&FF was
removed)? Assign a function key like this:

‘KEY 9 FOR D% = &1500 TO &20A0 STEP 4:! D% =!D%
FOR & FFEBCBFF: NEXT IM

Use “LOAD “SUBKILL" to load in the main pro-
gram. When loaded hit function key 9, and then re-
save with *SAVE. You now have a memory dump on
tape that is garbage! The actual codes you use will
differ of course — your -‘page’ may well be &E00, and
the end of your program (ours was &20A0) will
differ. The magic in this routine was EOR (Exclusive
OR). You can use any hex code you like, but to
make sense of the program, the same operation
must be done after loading. How?

Refer to the original routine we have put into
page +&200. A line needs to be added: 25 FOR D% =
£1500 TO &20A0STEP 4:!D% =!0% EOR &FFBBCBFF:
NEXT. You cannot just add this line, so you will have
to start again to find xxx1 and xxx2, and so move
20,25 and 30 into page + &200.

Now we reach the final and most interesting
(frustrating) part — how to stop the program listing
at all. Earlier, we said to use high line numbers, with
random increments. Add this line to your header: 0
REM **********+ “RETURN>. Note there’s no
space after the REM.

This line will now be in the first memory
location. Any lines will now be in the first memory
location on. Any lines you add will alter xxx1 and
wxx2. Reassign key 0 as already shown, if you have
‘lostit’.

In direct mode (with no line numbers), key in:
M = &1500 (or your page setting) and hit function key
0. The screen display will be something like this:

25027, 25030, there should be no set pattern. When 1500 D

your header is complete add this as a last line (use 1501 O

your own line number): 1502 O

FOR A% =0 TO &xxx1 STEP 4 A%! &5000=A%! 1503 10

(PAGE + &200): NEXT : Page = &5000: RUN 1504 F4

Now, our header program needs to include any 1505 24
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1506 2A
1507 2A
1508 2A
1509 2A
150A 2A
1508 2A
150C 2A
150D 2A
150E 2A
150F 2A
1510 D
1511 8]
1512 A
1513 by

(&1504 contains the REM in line 0.)

Now, in the direct mode, type ?& 1505=&17, and
change the values of locations & 1506 to & 150F to zero.
Do this one location at a time, 781506 =0. List your
program. . . don’t worry - the noises from your TV
or monitor are not causing damage. What you have
done is to put a VDU 23 command directly into
memory, in this case the command that allows con-
trol over the CRT chip in the BBC. Since you have
followed with all zero bytes, the chip runs ‘out of
control’ and you get no video, Nasty.

Let’s put in another line, 100 REM **, Remove line
0, or you will not see the effect of line 100, Use key
0 and ‘M’ to find the start of line 100. After the
address containing F4 will be two bytes containing
&2A (because &2A is the hex value of ASCII charac-
ter *). Change these bytes to &0C and &15. In
memory, the line should now be:
0D 006407 F40C 15

List the program. Fun, isn't it? Nothing on the
screen and the keyboard will not work. Don't
forget, we have only to remove the &FF at the pro-
gram end, and your only escape — break — will give
you 'BAD PROGRAM'.

What has happened here is that the control code to
clear screen (&0C) and control code to disable VDU

| drivers (&15), have been executed. When part of a

running program they have no effect, because of the REM.
The pirate has to be pretty lucky to guess the high
line numbers you have used for the read infor-
mation. One more thing we can do to the listing
before a final nasty bit of protection. Type:
*226, 150
10PRINT "THIS IS A DEMO"
20PRINT " SECSOFT <SHIFTF2>":GOTO10
RUN
After you have used shift and function key 2 you
will not see the characters you type. Be sure you

" PIRACYTIPS

| Forcommercial products, here are some

practical guidelines to help minimise piracy:

'Make the packaging as expensive and
glossy-looking as possible. Make it look as
if the buyer is getting something more than
a cassette.

CInclude any extra in the box if you can think
of one, like a competition entry form, book
(viz & viz, The Hobbif), and in any case
well produced instructions.

Cllnclude as many traps in the software as
your knowledge and imagination allow (as
discussed above).

CJPut one copyright notice well into the
software, and another that only comes up
when a unique and unpredictable sequence
of characters are typed at some obscure
pointin the program; so if your code does
get ripped off, and the copyright notice

| removed, there is still a chance you can

prove it's yours,

PROGRAMMING

3 16384|81 92!4096 2048

BINARY | ‘
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1024|512
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128

64
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HEX

UNE | UNE
! 0D |NUMBER| LENGTH| TOKENISED TEXT
l X

'l ‘ X

type correctly. All you have done is use teletext code
to conceal the display - use it all over the place to
hide parts of lines. It is pretty easy to get round, but
the more confusion the better.

Now for the final frustration generator. Memory
location &700 normally contains &F1 (the token for
print). When handling cassette files it may contain
the token for load, chain, save and so0 on. You will
always instruct a user to ‘chain’ your program, if
only because it looks better.

Add this line to your loader (we will experiment

with the loader because we don’t have so long to
wait when loading):
10 IF &700 < > &D7 THEN PRINT "I TOLD YOU TO CHAIN
IT!" : PAGE = &6000. Now load and run it. Crashed
again. &D7 is the token for chain. You loaded and
ran, so that token was not in &700.

Change line 10 to: 10 JF &700 < = &D7 THEN GALL
11 Add this line: 15 ON ERROR CALL 11l

CALL !l is nonsense, a bad call. If the program is
not chained, or escape used, the error calls an error,
and the whole thing crashes. Again.

We now reach the grand finale, and a routine we
are particularly fond of. Type:
15onerror procdestroy
31000 DEF PROCDESTROY
00 FOR X% =0T0O &01F4:X% &1500 = O:NEXT
31002 ENDPROC

Any attempt to escape from the program will
cause the first 500 bytes (or more if you increase
&01F4) to be overwritten with zero, even a hunt
through memory will reveal nothing.

These, then, are some of the ways you may make
your software secure. Use them liberally, and in any
combination you see fit. Always remember that
even simple routines are only simple because you
wrote them —¢the more traps you lay the better. For
example, consider chaining a section between the
loader and main program at 300 baud. Simple to do,
but if the thief cannot see what has happened, the
program won’t load it.

Finally, as we said earlier you will not beat some-
one who is really determined to penetrate your soft-
ware — let’s hope that the people who do this seek
only to broaden their own knowledge and not make
an easy profit on the hard work of others.

By Mike Houghton, a control engineer.

MAY, 1984
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The Quill is a major new utility written in machine code which allows even
Th e Qu i l I the novice programmer to produce high-speed machine code adventures ¥ ()
48K Spectrum

of superior quality to many available at the moment without any
knowledge of machine code whatsoever.
Using a menu selection system you may create well over 200 locations,
describe them and connect routes between them. You may then fill them
with objects and problems of your choice. Having tested your adventure
you may alter and experiment with any section with the greatest of ease

A partformed adventure may be saved to tape for later completion. When
you have done so The Quill will allow you to produce a copy of your
adventure which will run independently of the main Quill editor, so that
£14.95 you may give copies away to your friends. The Quill is provided with a
detailed tutorial manual which covers every aspect of its use in writing
adventures.

. From The Golden Nib Of -
The Quill ;
Comes a Gourmet Feast
for :
Hungry Adventurers
Volume 1
of the

GOLD COLLECTION = GOLD COLLECTION =

ngie Castle
Rescue the Princess from the Magic

Escape from the infamous prison

e e S % GOLD COLLECTION i, s 5

Barsak The Dwa

findbender

SPYP!

Can you survive and complete your Only you alone can save the world Help Barsak recover the treasures of
mission high in the sky over enemy from the terrible power of the his ancestors from the underworld of
territory? Mindbender. mythology.

A Superb collection of adventures for the 48K
Spectrum written with the Quill. i
From the fertile imaginations of many authors, we g 4
have selected this fine volume of adventures for
you to collect. Each adventure is complete in itself
and is presented in the distictive livery of the
series to grace your software shelf as you build up §
the collection.

The adventures are priced at only £5.95 each.

B,

SE— 5% selected titles available from good computer g~
Where in thiscity of deathandintrigue  ShOpS nationwide including:- What s ihe seerst of the dessrted
is the stolen Sinclive Diamond? W. H. Smiths, Boots, Menzies Hotel and where are all the guests?.
Or direct from us by post or telephone : E

GILS OFT Credit Card gl;dgr Line
30 Hawth d - Personally Manned for 24 hours
Ba"; orn Roa SAE for full details of our range = 0222 41361 Ext 430
Soth Glamorgan

- ROLLSTETIO09 A0S = MOLILDITIO00 A10D = NOLLDITTOD alos = MNOILDIATTIOD ATO0D & NOILDTITIOD A0S = NOLLDITION Aa10

CF68LE Dealer enquiries welcome
ﬁ: {0446} 732765 Ring Round 5420

GOLD COLLECTION ® GOLD COLLECTION = GOLD COLLECTION = GOLD COLLECTION =




® NOILO3T102 10D ® NOILO3TI0D @109 ® NOILO3ITIOI AT09 ® NOILOITI0D 10D = NOILITTI0D 10D = NOILD3TI02 @109

listing of a programmed solution to last

month’s (April) Crozzle, together with the

output when RUN is given right (the correct

value for I was 92; other values giving varying

degrees of garbage). In fact, apart from the numbers

giving the letters for the hidden languages, the

numbers are different, but the principle involved is

exactly the same. A skeleton grid showing the pos-
itions of the languages is also given below.

R R R T
?@WM&’!’&J '
1

2

‘3 {r fﬁhfﬂ. waﬁl &’M,"

 Wright - £15 is on its way 10 you.
] | 1 | | ‘

c

F|O

-
-
~

o
Al=nplw

,_
Ol®@ 0 r

|0

P
AL
5 T
C

A

L

F

COMPUTER CROZZLE -1,

PROGRAMMING

1BREM SOLLUTION TO APRIL CROZZLE
ZOREM
38REM L¥:-Letters in 10X10 grid

4BREM I:-wvalue to be tried!{84<I<960
SOREM H:-number in 10X18 DATA block

FAREM

78 PRINT"Tre a walue for I{(84<I<96 "
28 INPUT I

98 FOR Column=1 TO 108

10 FOR Row=1 TO 18

118 FEAD M

128 aumeaum+

138 LE=CHRSC [-SQRS H=247 53
148 PRINT L&

158 HEXT Fow

1568 PRINT

178 HEXT Column

188 READ total

170 IF total=zum THEM
288 END
Z18DATA 2
2280ATA
Z23ADATA
2400ATH
25B0ATA
2eaDATA
27B0ATA
28a80ATH
ZIBDATR
IBBOATA 3
3180ATA 51

B8, 688,391,
yav 1.8 3 f

rRUH
Try a
=22
WIIPIETHEF
W JEBCCYCBHH
VFFORTRAMY
XLBUYDO0SOH
JOHFTRIIOYW
LGURATHHCGH
COPSYUHBTH

value for

10c841<96)

| SGOCYAMREI
| B IAHD

WS
TEOLSFRELY
0. K.

v }

Each clue for the crossword is an anagram and
comes in three parts see below. The second part
gives the letters for the anagram, and the third gives
a straight clue for the meaning of the solution. The
problem is to find where the solutions fit into the
grid, (there are 15,360 possible fits!), which is where
the first part of the clue comes in.

To find the numbered position of each clue, sum

b).237 - 226= 11

ARATLME
565 EEERSTW
REEELRS
3 EEEEFRR
587 ARACLMH

Set

GISE

railwas track

=y lowcizPeaker

attack

« EEEIRRY
CEEEIRY
EEEGHRY
RESSTTU %
AAAH !
EEERTMWZ

MAY, 1984

...soclue 11in the grid is an anagram of ENO which
means a long time (the three-letter words have been
filled in for you). A short program will crank out all
the clue numbers for you, leaving the old grey
matter free to crack the anagrams (No bonus prize
for a programmed solution to these!).

Toenter the competition, fill in the grid provided
with the solutions, and send it off to us at the
address below.

g % s I S S S S S S S S . S — — . —
the ASCII values of the letters in the anagram, and 5%, T
subtract the result from the number in the first part || o
E omputer Answers
of the clue. Here is an example: aditarial,
23T ENO A long time Computer ‘Crozzle’,
a).ASC(E) + ASC(N) + ASC[0O) =69+ 78+ 79=22§ May issue,

62 Oxford Street,

Lenden W1A 2H&

The winner will be the first
correct entry drawn from a hat.
The Editor's decision is final,
Clesing date 2 May 1984,

The solution will appear in the
June issve, and we'll announce
the winners in the July issue,

COMPUTER ANSWERS
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GROWN OUT OF
EASTEREGGS?

VISIT THE
PERSONAL
_ COMPUTER
" GAMES

S RS
Y e ‘1;5‘. L

: g?‘ \ FEATURING THE MUSIC ,_19@ /

GOOD FRIDAY
APRIL 20TH -10-6

EASTER SATURDAY
APRIL 21ST 10-6

EASTER SUNDAY
APRIL 22ND 10-6

i T — "_ —_— e

SOLIHULL
; CONFERENCE CENTRE
HOMER RD SOLIHULL WEST MIDLANDS

/)
Special competitions from Atari, Ultimate and lmugine*'g“f
Games from Llamasoft, Vision, Romik, &&}*

Audiogenic, Tansoft and lots, lots more! 2
«“Eﬁf




PROGRAMMING

The winner of our
encrypting competition
will get the Corona
Portable PC supplied by
sole UK distributor
Midlectron. This is IBM PC-
compatible, featuring o = ——
16-bit 8088 processor, :
256 Kbytes of RAM, two {} corona
320 Kbyte disk drives and -
a hi-res nine inch green
screen. There's also a builf
in R5232 serial and
Centronics parallel port.
Software provided
includes Multimate and
GW Basic. (Normal cost is
£2,625.)
Midlectron,
Midlectron House,
Mottingham Read,
Belper, Derby DE5 1)Q.
Tel: (077) 382 4811.

COMPETITION
1| FIGI THE ENCRYPHNG G PROGRAM. CRAC I(ED

38 INPUT "type in message:"iMs
‘ 40 FOR L=1 TO LEN(M$) g ith over 500 entries, many interesting

p 13 PS Lall

2 éL'l[’f‘fllf"frE”t ot 100 & ‘answers’, no bugs in the listings (phew!)

b 4] "
| By o -L.ﬁl hG C:.ﬂll o e \E“‘jfmﬁ and spaces please!l | and a good prize, our Cypher puzzle
| 33 GoT0 19 lived up to being a cracking competition. _

198 WERT L | All you had to do was decode the message ( Fig. 2),
| 128 inpuT "type in rotation factor:"iF | and answer a question contained within it. An
| ]:; nr;’:;érlu.; RF<27 THEN GOTO 172 i engaging little twist to the competition was that the

- i ge | o & . . .
| 158 PRINT ;;armr must be in range 1 t | deadline was contained in the message itself, so the

¢ LN

sackful of late entries we received had to hit the
THEN GOTO 254 |

| IF CM(L}=65 OR cM(L)=69 DR CM(L)=73 OR CMIL)=79 OR cHiL)=8% THEN GOTO 230 shreddcr (snrry,ru]esis rult:H].

200 CAIL)CHILIARE @ cu(L1-26 | So how could the message be solved? The
N . ' encrypting program is listed in Fig. /. A message is
| 230 f# LISCHILIRE | 28 | typed into the program, then the _lcuers are rotated

250 NEXT L according to a number (the rotation factor). If the
| ZE“ - & TWO KEYWORDS = | letter was a consonant then the rotation was for-
| 208 Tup MAER SRR Geph | wards; if a vowel, then it went backwards. The

200 1NpUT WlE message was further jumbled by two three letter
| L '[':PLL';M:H‘;”(H ::;’fLm (K281 <>1 THEN GOTO 280 | keywords. There waspml?ably many ways in which
| i R SRR | the problem of decyphering the message could be

paE e A I e Th1530 THEN GoTO 280 tackled — here are a few of them.
| 160 s (MIDS ! H2s LM coro 280 | ‘With a micro it was possible to alter the program
| 380 WE | slightly so that the mdgd message could be typed in,

ek s and then rotated by different amounts. [t was then
| a10 1f L) rJL?'T (TER = L | possible, with a sharp eye, to pick up the rotation

i (L}=C2 (M) THEN GOTO 478 factor by noticing legitimate letter combinations,
| :;a | despite the jumbling done by the keywords. One
[ 460

e e problem with this technique, though, was that it
i e ma e g was not possible to rotate the message one at a time

| 498 FOR M=1 T0 3 (that is, rotate by one, examine message, rotate by
| 5"; ‘;F‘F;l} o another one and so on), for example, the letter D
520 CHIL)=CZ(M] would become E, then the rotation would reverse
and it would become D again! It was necessary to

THEH GOTO 540 |

538 GOTO 560 B
540 F(MLEJ(V"I“H THEN GOT -1
| 55@ ]

S | startfrom the original message each time and rotate
578 by one, then two, then three, and so on.

| e | We thought most people would start off by trying

| Sa | it this way. Obviously other methods were dis-

620 covered, and were necessary if trial and error

| e | proved fruitless. One was to notice the repetition of

58 |2 b s e e o . ———— iheword OFF L,d[ld to take the hmrfmmth write
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up that it may be written as a telegram. This implies
that punctuation would be spelt out, so OPTL
becomes STOP, and the rotation factor can be cal-
culated.

Encoding the deadline gave away another hint,
that a date was included in the message. Given that
the date would probably include a month, then
there was only a limited number of words in the
message that could have been the month. Other
forms of inspired guesswork were probably also
used, but most entrants got the correct rotation
factor of 22. By rotating every letter in the opposite
direction to the one in the program it was then poss-
ible to pick out those letters that made up the key-
words. Some entrants obviously got confused at
this point, perhaps not noticing that the keywords
affect the message after the rotation — so, to find out
the letters making up the keywords, those letters
had to be taken from the rotated message, not the
‘rotated back’ message. Nevertheless, most people
got it right, the letters being E, I, N, S, Tand X. It
didn’t take a cryptoanalytical genius to notice that
these letters make the words ‘SIX’ and ‘“TEN’, the
two keywords.

The original message falls out as ‘ADD THE SUM OF
THE TWO THREE LETTER KEYWORDS TO THE YEAR OF
ORWELL STOP TELL US WHAT HAPPENS THEN STOP
ANSWERS BY THE TWENTY SIXTH OF FEBRUARY
STOP’. With the mass of publicity surrounding
Orwell’s 1984, it wasn’t difficult to get 1984 + ten
+ six = 2000.

Unfortunately, some entrants left their entry at
that, simply “2000" — but this is not answering the
question ‘what happens then?’ . . . well, we got some
interesting suggestions.

Mr Love of Surrey told us we'd celebrate as Com-
puter Answers would be 18 years old (heaven for-
bid - not still answering ZX81 loading problem
questions!). A Mr Maher of Birmingham told us all
the planets of the solar system line up—not the
piece of information we were looking for, but
interesting nonetheless. And Mr Hewitt of
Brighton will be having his 51st birthday. Con-
gratulations in advance Mr Hewitt, and we sin-
cerely hope you make it to 52, as Mr Hamilton of
Larkhall, among others, informs us that it will be
the end of the world (according to some dude called
Nostradamus).

On a lighter note, a C | Copley-May thinks Sin-
clair will release details of his new *‘AD2000" com-
puter (no doubt with a delivery time of 28 Sinclair
days - that is, an unspecified period, not less than a
couple of months); and Mr Dabell of Nottingham
wants to spoil all the fun, suggesting that computer
magazines will print programs without bugs.

Back on the time track, Mr Bradbury tells us that
February will only have 28 days, despite it being a
leap year; but Mr Woodhouse of Shefficld says this
is not so, years divisible by 100 are leap years except
when also divisible by 400. Returning to the astro-
nomical theme, Mr McGowan from Harrow says
that there will be a conjunction and three solar
eclipses (what a lot we have to look forward to!).

You will notice the male sex bias in the entries, so
just to even things up the teacher of computer
studies at The Queen Katherine School informed
us that Ruth, a 12-year-old pupil, almost com-
pletely solved the problem without a computer —
well done Ruth!

However, back to basics. All we really wanted as
‘what happens then’ was simply that it is the start of
a4 new century and millennium (a 1,000 year
period). By far the bulk of entries gave one or both
of these facts as the answer.

As we felt it would be unfair to put too much
emphasis on the answering part of the competition,

we bundled all the entries that n:adc an PROGRAMM’NG

accurate effort as to what happens in the year
2000 into a big (computerized) hat, and the
randomly selected winner is, Mr Robert Rybak
from Hull. Well done, Mr Rybak, you have a stand-
ing invite to lunch with us (at your earliest con-
venience) to collect your Corona personal computer.
And that’s it! Many thanks to everybody else who
sent in an entry — we’d need a factory full of Cor-
onas to give all the correct entries a prize. Another
competition, this time based on programming, will
appear in our June issue, but to finish this one off
Fig. 3 shows a jumbling alphabet encrypting pro-
gram for budding GCHQ employees. Don’t send
us any coded messages though-we'll only feed
them to the computer.
By Dr Peter Turcan, technical editor.

FIG. 2: THE CODED MESSAGE. |

IZZ PDE OYE TB PFDE PTT PDXEE HEPPEX GEUTTXZD PT PFDE |
UEIX TB TXTEHH OPTL PEHM YO TOIP DILLEJO PDEJ OFTL |
IJOTEXO HU PTEJPU OMSPD TB BENXYIXU OPTL |

FIG. 3: SUPPLEMENTARY PROGRAM

| 10 REM COMPUTER ANSWERS
20 REM JUMBLED ALPHABET ENCRYPTION PROGRAM

| 30 DIM Al26)

40 DIM CM{255)

S50 DIM C(2&)

&0 FOR I = 1 TO 26

7O A(l) = ]
BO  NEXT I
0 HOME

100 PRINT "COMFUTER ANGWERS ENCRYFTION FPROGRAM"
110 PRINT

120 REM FILL ARRAY=C WITH RANDOMLY

130 REM SELECTED LETTERS

14 FOR L = 1 TO 2&

150 X = 1 + [INT ((27 — L) # RND (1)}

1650 CiLY = &4 + A(X)
170 IF X = 27 = L. THEN GOTO 210
180 FOR E X TO 2& L

190 AlK) = AlK + 1)

200 NEXT K

210 NEXT L

220 FPRINT "TY¥PE IN YOUR MESSAGE (UFFER CASE OMLY)"™
230 INFUT "MESSAGE: "1M%

240 FOR L = 1 TO LEN (M%)

250 I = ASC ( MID® (FM%,L,1}}

260 CMIL) = F

270 IF I > 90 OR Z < &5 THEN GOTO 310
280 CHMIL) = C(Z - &4)

290 REM LETTER IN STRING IS REFLACED
30 REM WITH LETTER FROM ARRAY-C

310 MNEXT L

320 PRINT

330 PRINT "YOUR CODED MESSAGE IS:
340 FOR L = 1 TO LEM (M$).

350 PRINT CHR$ (CM{L))3

3460 NEXT L

370 PRINT

380 PRINT 3 PRINT

IF0  PRINT "SEND SEFERATELY CODING OF ALFPHABET: ™

400 PRINT
410 FOR I = 1 7O 26: PRINT CHR$ (I + &4)5s5 NEXT
420 PRINT
430 FOR I = | TO 2&3 FRINT CHR® (C{(I))s:z MEXT
440 END
| |
JRUN

COMPUTER ANSWERS ENCRYFTION PROGRAM

TYFE IN YOUR MESSAGE (UPPER CASE ONLY)
MESSAGE: HULLOOD THERE THIS IS5 A SECRET MESSAGE

¥YOUR CODED MESEAGE 15z
XELLFFF JXAGA JXNM NM B MASGAJ TAMMEDA

SEND SEFERATELY CODING OF ALPHABET:

ABCDEFGH I JELMNOFRORSTUVKK Y Z
BUSVAYDXNCILTFPF IHGMIOKOERK

— Sl e e e
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FAST MOVERS:

Skull (Games Machina);
Doomsday Castle
(Fantasy); The Snowman
(Quicksilva); Wheelie
(Microsphere); Scuba Dive
(Durell); Space Shuttle
(Micredeal).

Right: truly advenfurous: a
screen from Atic Atac (see
below).

Hunchback (priced |

£8.90) from:

Ocean Software,
Ralli Building,
Stanley Street,
Manchester M3 5FD.
Tel: (D&1) 832 9143,

Manic Miner [priced |

£5.50) from:

Ultimate,

Tel: (0530) 411485.

Snowman (priced £6.95)

from:

Quicksilva,

Palmerston Park House,

13 Palmerston Road,

Southampton SO1 1LL.

60 Tel: (0703) 20169.
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Playing Ocean’s Hunchback is a delicate balance
between addiction and frustration. The addiction
comes from a detectable improvement in perform-
ance the more you play, the frustration comes from
crashing out at a high level and having to return to
the beginning. More lives for fewer points would
have been appreciated. The graphics and speed are
just right.

{You can read details on how the game works on the
Commodore games review page.)

Manic Miner started life on the Spectrum, dis-

| tinguished by good graphics and one of the weirdest

collections of characters you're ever likely to meet.
Its greatest virtue is its size; it seems to go on for
ever — it has 20 levels (including The Cold Room,
Miner Willy Meets the Kong Beast, the Wacky
Amoebatrons and the Attack of the Mutant Tele-
phones), each with its own bestiary, including
dodos, penguins, mutant telephones, blinking eyes
and revolving Escherian triangles.

The game is basically of the ‘Kong' variety, with
you (as Miner Willy) jumping between levels (some
of which collapse as you walk over them), avoiding
the beasties and poisonous pansies, and trying to
climb into the next level.

It’s a tough game, and gets tedious when you are
stuck at a level, lose your last life, and have to start
all over again. The graphics on the Spectrum are
excellent, and it is easy to use either with keyboard
or joystick.

Atic Atac is a truly graphic adventure game —no
words to worry about. It is also one of the most
complicated games for the Spectrum.

You can be one of three characters, knight, surf
or wizard. You start off at a central room in The
Castle (it doesn’t say which) which has a number of
exits. The goal is to get the magic key which will let
you through these doors. The route you can take
through the Castle changes according to which
character you are playing.

You search through a variety of rooms viewed

from above, picking up various objects, food and a
number of significant clues. You're surrounded by
a group of ghosts and ghouls, which you're warned
will do their best to hamper your progress. Every so
often one of the beasts will kill you.

The graphics are great, the idea intriguing, but I
must confess, we were never quite sure what we
were doing. The game demands some thought: for
example, there are a lot of objects to pick up, but
you've then got to work out how to use them. |

[ SNOWMAN

There's the book (beautifully illustrated), the film
of the book (beautifully animated), and now the
game of the book. But though Quicksilva’s Snow-
man game for the 48K Spectrum bears that same
name as Raymond Briggs's excellent children’s
book, ithas none of its charm.

It's a Donky Kong-type game which involves
wandering around and between various levels col-
lecting materials (snow, scarves, and so on) to build
a snowman. Your progress is hampered by
creatures which will either prevent you from col-
lecting the Snowman'’s components, or send you to
sleep (the game’s equivalent of losing a life, repre-
sented by falling into bed at the bottom of the
screen). It’s also bed-time if you fall off one of the
levels.

This game offers nothing new. It’s quite enter-
taining, but given its pedigree it offers disap-
pointingly little.

By Benjamin Woolley, editor.
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AL FSOFTWARE

47 FLIGHT SIMULATOR
DOCTOR SOFT

EHOBBIT
MELBOURNE HOUSE
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ZALAGA ]
AARDVARK |

HUNCHBACK
SUPERIOR

SPACE SHUTTLE
MICRODEAL

SNOOKER
VISIONS

ILIX IN THE FACTORY
PROGRAM POWER
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Life in Watersmeet is hard for a greedy, adventure
seeking bounty hunter —not only do you have to
contend with the elements, but with the fury of a
host of weird and wonderful monsters.

Watersmeet is the location for the action in Twin
Kingdom Valley, a new adventure game from Bug-
Byte. As a more or less direct assault on The Hobbit,
TKV has full screen graphics for locations - 175 of
them — and the ability to talk to some of the charac-
ters who live in Watersmeet. Although not quite in
The Hobbir's class, it is a worthy contender.

There's no real story behind the game, but there
is supposed to be two kings in the valley, each of

| whom hates the other. Most of the area is taken up
by various rivers and lakes, the largest of which is
said, through local gossip given at the start of the
game, to have magical powers along with the secret
of life nearby. ‘All’ the player has to do is stay alive
as long as possible whilst trying to collect pieces of
treasure, each of which can be stashed in ‘The
Sword Inn’ — Watersmeet’s local,

With a good vocabulary, interesting graphics and

plenty of variety, Twin Kingdom Valley is a wel-
come arrival on the adventure scene, and should
give hours of entertainment to adventure-minded
Beeb owners, a ‘jewel-in-crown’ of BBC adventure
software, well worth looking at.
SR L
L
Chuckie Egg (from A&F Software) is yet another
variation on the ‘ladders-and-baddies’ theme. You
play the farmer, who must race up and down the
various ladders and elevators collecting eggs, whilst
avoiding a host of mad chickens. What there is in
the way of documentation also gives a warning con-
cerning a crazy duck, caged in the top left hand side
of the screen; in all the times wé played Chuckie Egg,
the cage remained closed and the webbed foored
fiend safely locked up — more of a dead duck than
a CrﬂI!r' ane.

Although Chuckie Egg is second in our BBC list
| of best-sellers, it is certainly not one of the best
games for the Beeb and it’s slow speed (we managed
to get through three levels first time) will limit its
appeal to new arcade games players. To the har-
dened games player Chuckie Egg will prove no more
than a slow ‘Space Panic/Donky Kong' clone. Not
much of a challenge.

MAY, 1984

By Steve Applebaum, staff writer.
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FAST MOVERS:

Lords of Time (Level 9);
Saloon Sally (Psion);
Transistors Revenge
(Softspot); White Knight I
(BBC Soft); Snapper
(Acarnsoft).

Left: rural settings from
| Bug Byte's Twin Kingdom
Valley.

747, from Doctor Soft, is a flight simulator for those
who would like to fly, but get vertigo standing on
tip-toe. The screen display shows a control panel of
the 747 and view through the cockpit window. As
the pilot, it is your job to land the plane safely and
softly, so none of the passengers spill their in-flight
food.

Like so many flight simulators, 747 is complex,
using many of the BBC’s keys, and quite dull. It is
also sadly under-documented. However, if flight
simulators are your thing (there aren’t many others
for the BBC), Doctor Soft’s offering is probably
worth looking up.

Twin Kingdom Valley
(priced £9.50) from:
Bug Byte,

Tel: (051) 709 7071.
Chuckie Egg (priced

£7.90) from:

A&F Software,

Tel: (0706) 341111.
747 Flight Simulator

(priced £8.95) from:

Doctor Soft,

Tel: (0903) 206076.

61
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FAST MOVERS:
Pinball (Micredeal);
Shuttle Zap (Dragon
Data); Space Fighter
(Microdeal).

Far right: from ‘Frogger'-
spawned Dragrunner, by
Cable Software; right:
frantic gobbling from
Melbourne House's
Hungry Horace.

Hungry Horace {priced

£5.95) from:

Melbourne House,

Tel: (01) 940 6064,

Pinball (priced £8) from:

Microdeal,

Tel: (0726) 6767 6.

Dragrunner (priced

£8.75) and Ring of

Darkness (priced £9.95)

from:

Wintersoft,

62  re:(01)367 5720.
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Hungry Horace (from Melbourne House) is a ‘Pac
Man’ game-a-like: close enough to be recognisable,
but different enough to be legal. You control
Horace as he runs round a park that has a variety of
areas (any one being on the screen at one time),
chomping flowers and being chased by guards en
route. Horace is a large head (or bottom!) on legs,
while the guards are heads in official looking hats.

As well as gaining points for chomping flowers,
Horace gains extra points for eating any of the
guards lunches that they accidently drop from time
to time. Even more bonus points can be accumu-
lated by activating the alarm bell, and then tram-
pling all over any guards in range; guards go berserk
for a short while after the ball goes off. Horace re-
sponds fairly instantly to the cursor keys, but some
of the park areas are a little uninspired, and become
tedious after playinga few times.

Pinball (from Microdeal) has three levels of skill -
which is really the only variable feature in the game.
Other than that, you simply mindlessly bash the *7’
key to flip a square ball round an uncomplicated
pinball machine simulation. The key activates both
the spring and the flippers. The ball moves rather
unrealistically up the spring-shaft, but then makes
a reasonable impersonation of the real thing while
bouncing around inside the simulation (though it’s
nothing in comparison with the excellent Pinball
Construction Ser on the Apple). More pin-balls than
anything else — thumbs down.

Dragrunner (from Cable software), number | in our
‘Hit List’ charts, is a ‘Frogger’ — type game, except
Sidney has to be guided through a radio-active fac-
tory. It is just as well you're told in the manual what
the place is, because the obstacles are hardly recog-
nisable. Sidney can only be controlled by a joystick,
which is a pity as we think it is much more friendly
to offer both keyboard and joystick options. The
movement of the radioactive conveyor belts is
rather jerky; nevertheless, the game is good fun, and
afairly well-deserved winner.

The Ring of Darkness (by Wintersoft) transports the
player into a strange land of monsters, mystics and
magic. As far as adventures go, playing Ring can be
frustrating to the point of giving up very early on.

The game begins with the player having to guide
a ‘2’ around a map. Small black squares represent-
ing different locations are dotted around the screen.
Getting to the different places is not easy, as evil
rangers and bandits have to be constantly fended
off. Attacks are frequent, and generally last until
either opponent has been weakened to the point of
death; boredom soon sets in. Another major hassle
is having to rewind and reload the tape after leaving
several of the locations — but as most of them are
the same, there seems little point visiting more than
one.

Compared to such as Black Crystal (for the Spec-
trum) Ring of Darkness is positively pedestrian.
By Dr Peter Turcan, technical editor.
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This new and sensational production will leave you
breathless as you master the art of flying a Spitfire. You'll have
Aviator to think fast as you battle with the controls. And the suspense will
ot be unnerving as you try out your new-found skills on increasingly
difficult manoeuvres.

Aviator is an exciting flight simulator which puts you in the pilot’s seat. Earn
your wings as you explore a 3-D graphical world and score points by successfully flying
under a bridge and between skyscrapers. Then meet your ultimate challenge - you alone
must save Acornsville from the advancing enemy. £14.95 cassette. £17.65 disc.

/" Pluz full Supporing programs. ]

JCB Digger:

Get the Meanies before they get you! Dig holes for
them to fall in, then fill them. Or scoop them up in
your shovel and dump them in the sea.

The Meanies will hbecome meaner and harder to
destroy as your skill develops, testing you even further.
£09.95 cassette. £11.50 disc.

Starship Command:

Are your reactions quick enough to ight off invad-
ing enemy spaceships? Will your performance report
to the Star Fleet Admirals be good enough for them to
warrant you another craft?

As Captain of a battle starship, only you and your
skill can answer those questions. £9.95 cassette.
£11.50 dise.

Disc versions are available in the new dual 40/80 track
Free Fall: format. These and many more Acornsoft BBC Model B programs
You've been attacked in outer space. All your crew  3T€ available rl‘u m your local Acorn stockist. J
members are dead after the Alphoids injected the air : 'Mtﬁrna"""f])'! you can order programs by wndlnga‘ch(:jque o
supply to the space station with cyanide. credit card details to Acornsoft at the address below. Credit card

You managed to get your space suit on in time,now holders can also order by telephoning & 0933-79300. Ring the

| defend the vital computer tapes from the Alphoids. same number for a free Acornsoft t:alalogue and Aviator poster.
But. be quick, you've only a limited amount of air. Acornsoft. e/o Vector Market ingﬁ Df.‘ﬂiﬂ.g‘lﬂl! Estate,
£9.95 cassette. £11.50 disc. W{*]]lngbumugh. Northants NN8 2RL. Ri
ing Round 5101
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Already a popular Spectrum game, Ocean’s Hunch-
back has made a fairly successful transition to the
Commodore 64. The object is to guide quirky Qua-
simodo through his 15-screen quest to rescue Prin-
cess Esmarelda from the prisonous castle, jumping
ramparts fraught with fireballs and arrows, swing-
ing the fiery pit, and vaulting spear-thrusting
guards, to get to his incarcerated beloved.

Although this Commodore version lacks some of
the smoothness of scrolling of its Spectrum
counterpart, it’s still good fun — apart from the fact
that initial obstacles, such as catching the rope to
cross the pit, are very tricky, so you can end up
repeatedly tackling the early stages of the game.

Chinese Juggler (another from Ocean) is a game
where you pit your skills against the vagaries of
micro-enduced gravity. You have to shuffle an
oriental plate player round a pretty precenium stage
in an effort to get eight plates spinning simul-
taneously on rods before the first one slows and falls
off; manage to do this in the alloted time, and you
start again — but with less spin and less time,

The graphics are well designed to give some im-
pression of dimension and stagery, and the spinning
plates are quite effective. You can even do a bitof on
the spot tossing — although if you throw the crock-
ery oo high it does have a tendency to disappear
into orbit. All this to a jaunty little tune, which goes
on, and on, and on. . . Chinese Fuggler provides fair
fun in its limited format, and can be played with
either keyboard or joystick.

Fast food meets software in Ocean’s Mr Wimpy,
and proves to be a fairly compatible marriage.
Manocuvre the Beefeateresque Mr Wimpy as he
endeavours to make hamburgers, first assembling
the ingredients (hassled by Moving Manholes and
Waldo the Burger Thief), then moving onto the
kitchen to cook them, avoiding the Kitchen Rebuls.
If you get trapped by the rebels you can pepper
them according to your score, determined by
gathering bonus gems, coffee or ice-cream.

The only interesting feature we found about Mr
Wimpy was the way in which the quality of the game
isin apt relation to the hamburgers that inspired it —
limp and unappetising.

Another ex-Spectrum success, Manic Miner (from
Software Projects) is now available for the Commo-
dore 64. The game really offers nothing VErY eXCit=
ing in the way of challenge: you have to take pros-

pector Willy through several chambers (screens) of |

subterranean adventures, as he encounters the
remains of an earlier civilisation’s mine workings.
The object of each screen is to clamber round the
obstacles gathering keys and avoiding various
hazards as Manic Mining Robots, Poisonous Pan-
sies, Slime and the like; once you've collected all the
keys you can move on to the next chamber. Scen-
arios include Oil Refinery, Uranium Workings,
Endonian Forest, and Skylab Landing Bay(!), and
50 on-all permutations of two or three basic
formats.

We found Manic Miner rather annoying, princi-
pally because if you get ‘caught’ having gathered all
the keys, you're straight back to square one, and
have to go through the whole rigmarole again -

which gets very tedious after the first two dozen
goes.

However, as the originator of the ‘cavern’-type
game it’s fairly good. A notable feature is Spec-
trum-like loading lines—a blessed reassurance, as
Commodore games usually leave the screen blank,
which can mean ten minutes wasted pumping in a
crash.

Can't afford that snorkelling holiday in the Sey-
chelles this year? Then why not stay at home with
your Commodore 64 and splash a few games of
Scuba Dive (from Durell Software). The aim of the
game is to guide the frenetic frogman down through |
fast-flowing shoals of submarine nasties, in order to
reach the sea bed (fall prey and vou sink stricken to
the bottom where your corpse is dragged away bya
scavenging octupus). Once there you can collect
pearls then either return to the yacht and amass
points, or chance the deep sea caves — fraught with
perilous molluscs and poison coral -to find the
treasure chest, which bumps your score up and
replenishes your air supply for more oceanic jinks.
So if you fancy yourself as the Cousteau of the
Commodore, good varied visual activity (a notable

clawing lobster) goes to make Scuba Dive a worth-
while frolic.

|
By Jim Hayes, sub-editor. i
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FAST MOVERS:

Hungry Horace (Psion/
Melbournea);

Forbidden Forest (Cosmi);
Blagger (Alligata);

Super Pipeline (Taskset);
Scuba Dive (Martech/Durell).

Hunchback (priced
£6.90), Chinese Juggler

(priced £6.90), and Mr

Wimpy (priced £5.90)

from:

Ocean Software,

Ralli Building,

Stanley Street,

Manchester M3 5FD.

Tel: (061) 832 9143,

Manic Miner (priced

£7.95) available from:

Pilot Software,

Rathbone Place,

London W1,

Scuba Dive (priced

£6.95), from:

Durell Software,

Castle Lodge,

Castle Green,

Taunton, Somerset

TA1 4AB.

Tel: (0823) 54489, 65
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WITH OUR COMPILERS

Up to 40 times speed increase, redur,ed program size.

BASIC COMPILERS

Pmcmwrmm;mmm_;_&masm
Integer Basic Compiler for 3000/4000/8000 series £75.00

CROSS-COMPILERS FOR BASIC
Portspeed: Compiles mmmm ta run

on CEM 64 125,00
X-64: Integercompiler compiling on aocﬁm :
giving maChmecodaaxeww&m CBM64 . S

B-Port: Compiles source mm sams to run on
703.’&1255&(‘195

X-700: Intega‘mmpuer comnpiling onB8000 series
giving machine code eanecutabie on 700/B-128 __af.

GIVE YOUR VIC OR 64 FULL IEEE [

! SPEED UP ANY BASIC PROGRAM £

dvaiiable only from Oomm N

AND RS232

Mot a cartridge. Compatible with any software.

5tand1ng lntefMinnglEmﬂﬂ i

Interpod: v

~ and ﬂS?.B&I; Cﬂp&hﬂlltles to CBMBA/MC20

Al 'QFFER
msmmmm get a free Portspeedl ;
+ Al mces are exclusive of VAT‘&E:E i5 also a small char‘ph’

postand packing. Dealer dLscount.a are available on all f.rodl.l:ts :
except the 700 cross- compﬂeu, =

Compilers are supplied ex-st@
ex-stock.

COMMODORE sﬁ'nﬂm =

Native compilers for the CBM 64 mmm

& 5upprlﬂ'-‘}

Ring Round 5120

INCREASE YOUR SYSTEMS SPEED
WITH ONE SIMPLE PLUG IN UNIT

INTERNAL SPOOLERS FOREPSON

8K £59.95
16K £69.95
32K £79.95
B4aK £109.95

EXTERNAL SPOOLERS MAINS POWERED
PARALLEL TO PARELLEL: BK £79.95, 16K £89.95, 32K
£99.95, 64K £129.95

PARALLEL TC RS232: 8K £99.95, 16K £109.95, 32K
£119.95, 64K £149.395

RS232 TORS232: 8K £99.95, 16K £109.95, 32K £119.95,
64K £149.95

RS232 TO PARALLEL: 8K £99.95, 16K £109.95, 32K
£119.95, 64K £149.95

INTERFACES

IEEE TO CENTRONICS £69.95
IEEE TO RS232 £79.95
PARALLELTORS232 £79.95
RS232TO PARALLEL £69.9%

COMMODORE 64 TO PARALLEL INC.
PRINTABLE CURSOR AND COLOUR
CONTROLS £59.95

All prices exclusive of VAT

DEALER ENQUIRIES WELCOME
IBEK SYSTEMS

437 Storey Stanton Road, Coventry, West Midlands
Tel: 0203-661162
66 Ring Round 5201

COMPUTER ANSWERS

_4RMER

NEW SHOP
NOW OPEN
AT
71 EAST STREET
BRIGHTON

TV GAMES SOFTWARE AND
BOARD GAMES STILL AT
24 GLOUCESTER ROAD, BRIGHTON
TELEPHONE: BRIGHTON 698424

—
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The Wizard & the Princess for the Vic 20 (from
Melbourne House) was not impressive, probably
because it has been written to run on an unexpanded —

| PROGRAMMING

| GAMES

machine. It is an adventure using graphics rather
than text; a nice idea but the result is pin men.

There are five chapters (or tasks) which make up
the whole adventure. If you finish (or abandon) one
chapter you then wait for the next one to load. We
failed ro understand the first chapter, or escape
from the labyrinth in the third. By contrast, killing
the troll and dragon seemed amazingly easy. Rather
| adisappointment

Jetpac (from Ultimate Play The Game), is yet
another *blast-the-aliens’ game for the 8K Vic 20,
and a good example of the genre at that. For a start,
Jetpac is fast ﬂowing and initially difficult, which
means you won't be fed up within 20 minutes. The
idea is to get your spaceman to build up the three

ﬁ@ mll\mn
(2

4G)
J@em— G0
)

~of —_— 7'@ S
ﬁ VIC 20 0
AL D) P er—
ﬁ €D i |
INTERCEPT I‘.1H -

_Jﬁ

\-'[N;I.(}NS

AND PRINCESS RIDRUNNER |
MELROURNE HOUSE LLAMASOFT
“'AR
TH (}R\ EMI

INTERCEPTOR

(

—

stages of a rocket ship, fuel it up, then take off in

{ o) =T
LLAMASDOFT
———e

search of booty in other. galaxies. The alien blobs
change shape and colour as you change galaxies;
however, the spaceman’s trajectory when flying
appears realistic. No major bugs, and good fun.

Visions’ Snooker is the same game that ev eryone Visions,
seems to enjoy watching on TV, A reasonable con-
version for the 3K Vic 20, the game seems to be let
down by the graphics (presumably a colour TV is
essential). Even on our colour set, the different balls
were hard to distinguish, and nftcn changed colours
while moving. We found a combination of using the
joystick plus keyboard helped the game.

By Tony Dennis, deputy editor.

Jetpack (priced £5.50) available from:
Ashby Computer and Graphics,

The Green,
Leicestershire |[E& 5JU.

Snooker (priced £8.95), available from:

1 Felgate Mews, Studland Street,
London Wé 9T,

The Wizard and the Princess (priced £5.95)
available from:

Melbourne House,

131 Trafalgar Road, Greenwich,

London SE10 9TU.

FAST MOVERS:
Metagalactic Llamas
{Llamasoft); Cosmonaut
{Melbourne House);
Paratrooper (Rabbit); Mini
Kong (Anilog): Space
Warm (Software-Projects).

Ashby de la Zouch,

= SOFPT A

HEBDEN BRIDGE

7 CAMBRIDGE ST.

I8 =

- W.YORKSHIRE HX 7 6 LN

Tel: (04221845378

HUNDREDS OF TITLES AVAILABLE . SEND SAE FOR LISTS & DETAILS OF SPECIAL OFFERS

OUR Crazy Golf MrMicro 6,90 5.95 Quasar Voyager 5.99 4.95
SPECTRUM RRP PRICE Punchy 6.90 595 Altair 4 7.50 6.50
Jungle Fever * A&F 690 595 Grand Prix Driver Brittania 6.95 5.95 Pandora's Box Mr Micro 6.90 5.95
Chuckie E| 6.90 595 Pyramid Fantasy 5.50 4.75 Humphrey 6,90 5.95
Cassette § Cascade 9.95 8.50 Doomsday Castle 6.50 5.75 Tribble Trouble 6.90 5.95
Heathrow Hewson 7.95 6.75 German Master A or B Kosmos 995 875 Little Icarus 6.90 5.95
Niteflite 5.95 4.95 French Mistress A or B 9.95 875 Hustler Bubble Bus 6.99 5.95
Pool CDS 5.95 4.95 OUR  Astral Zone Channel 8 9.95 B.75
Kong Ocean 590 4.95 COMMODORE 64 RRP PRICE Lander 9.95 B.75
Hunchback 6.90 5.95 Damsel In Distress Alligata 7.95 6.75 OUR
Royal Birkdale 6.90 595 Brands 7.95 .75 BBC RRP PRICE
Here Comes the Sun Alligata 7,95 6.75 Blagger 7.95 6.75 Dambusters Alligata 7.95 6.75
Hunter Killer Protek 7.95 6.75 Bug Blaster 7.95 6.75 Lunar Rescue 7195 6.75
Dungeon Master Crystal 7.50 6.50 Aztectomb Adventure 7.95 6.75 Fruit Machine 595 495
Hall of the Things 7.50 6.50 Haunted House 7.95 6.75 Monaco 795 6.75
Invasion of the Body Snatchers 7.50 6.50 Squash a Frog 7.95 6.75 Cassette 50 Cascade 995 8.75
Rommels Revenge 7.50 6.50 Grid Trap Livewire 8.95 7.50 Homerace Dynabyte 6.95 595
Quill Gilsoft 14.95 11.95 Jumpin Jack 8.95 7.50 Pool 795 6.75
Birds & Bees Bug-Byte 595 4.95 Triad 8.95 7.50 Corporate Cumbar 7.95 6.75
Styx 5.95 495 Twin Kingdom Valley Bug-Byte 9.50 7.95 Lemming Syndrome 7.95 6.75
Manic Miner 5.95 4.95 Hunchback Ocean 6.90 595 Spanish Tutor A or B Cosmos 9.95 B8.75
Android Two Votex 5.95 4.95 MrWimpy 6.90 595

REPLY COUPON

TO SOFT MACHINE: Please rush me the following tapes:

| e St AR L T Fisthle L S Y e Ee e L
L . . S B B e e
| enclose CO/PONo. . ......... faREr o St

MAY, 1984

SOFT MACHINE . 7 Cambridge St . Hebden Bridge .

West Yorkshire . HX7 6LN
Name:
Address:

Ring Round 5203
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Jet Set

wiy £3.95 Bovver £0.93

Thousands of Spect

T S

Chequered

Fag . £0.95 atack £6.95



Sl £505 ¥ Ate £55(0)

n owners know we’re in

the right game

Last year W. H. Smith sold thousands of Sinclair
Spectrums, making us one of the leading stockists in the country
and the ideal choice for Spectrum Software.

With Arcade Games ranging from Jet Set Willy to Ant
Attack we've got action and excitement just waiting for you.

Of course,our range doesn’t just stop at games. As leading
stockists, we can also offer you an extensive choice of educa-
tional software.

What’s more, we're constantly updating the range,as new
software is released so you can count on us having all the latest,
most current programs.

In fact, for the full spectrum,you can’t do better than
come to the people who know the game.

B '_ﬁ Subject to availability Prices correct at time of going to press. At selected branches only
Ring Round 5204




70

COMPUTER ANSWERS

TOP SAVINGS

* % PRINTERS * *

FRICE
BROTHER EX VAT
HA1 £449.00 9/45R0
HR1E £349.00 9/55RO
HRA25 £549.00 11/40R0
ER22 £130.00 11/55 RO
EP44 £182.00  SHEET FEEDER

£369.00
£279.00
£339.00

PJ10B0A 40cps
PW1 0804 160cps
PW1156A 160cps

RP13005
AP1600S

DIABLO
630 AP £1325.00
SHEET FEEDER £490.00
EPSON

RX 80T £215.00
RX BOF/T £242.00
FX B0 £329.00
MX 100F/T 11l £375.00

FX 100F/T £430.00
MANNESMANN TALLY
MTBO £199.00
MT160 £419.25
MT180 £600.00
PIXY PLOTTER £505.00 4550p
STARWRITER F1040
STARWRITER F1055
SHEET FEEDER

AP16005 TRACTODR
FLOWRITER 1600

GP1004
GP250X
GP7004A Colour

GEMINITOX
GEMINI 15X
DELTA 1D
DELTA1S

2010 20 £645.00
35103 £1149.00

7710 55cps £1499.00
OKI MICROLINE

£180.00

£269.00

£420.00

£655.00

£730.00

0K 804
DKl 824

DKl 834

ORI BdA(P)
OKI 844(5)
0Kl 92P £379.00
oKXl 93P £499.00
OKI 925 £450.00
0K 935 £575.00
oKl 2410P £1595.00

DRE 8925 240cps
FUJITSU SPE30
HERMES €12C 400cps
JUKIB100

OLYMPIA ESW103

SHINWA CPE0

SMITH CORDNA TP
Y]

RICOH
AP1600S SHEET FEEDER

SEIKOSHA

PRINTERS - OTHER e

ANADEX DPE50D 500cps

OLIVETTI INK-JET JP1DN

AILDRDER ENQUIRIES WELCOME

*% MONITORS & VDU's *t

JVC 12in Hi-Res
PRICE K4GA 120 Hi-Res
EX VAT NEC JEZ01ME
£1595.00 SANYD 14in Colour Hi-Res
£1945.00 SANYD 12in Hi-Res
£1195.00 HAZELTINE ESPRIT VDU
£1375.00 TELEVIDED 310 VDU

ko %% COMPUTERS **

£915.00 APRICOT

£1190.00
£459.00
£138.00
£1249.00

256K 0.315MB

256K 0.315MB MONITOR

256K 315Kx2

256K 315Kx2 MONITOR
1]

128K 1. 2MB
256K 2 4MB
7H6K 10MB
128K MEMORY EXPANSION
766K MEMORY EXPANSION
512K MEMORY EXPANSION
EXTERNAL 10MBE HARD DISK

COMMODORE
COMMODORE 64 £156.57
COMMODORE DISK 1541 £165.21
COMMODORE C2N 1530 CASSETTE £36.51
COMMODORE MPSS01 PRINTER £175.00
IBEK 64/Parallel INTERFACE £59.50
COMMODORE BOSE £675.00

EPSON

EXTERNAL 10MEBE HARD DISK

£175.00
£219.00
£345.00

£199.00
£279.00
£305.00
£399.00

£475.00
£895.00
£1235.00
£459.00
£1375.00
£1600.00

£1195.00
£2250.00

£1895.00

£650.00
£799.00

£2019.00 LA

£1385.00

£1545.00 OLIVETTI

£1695.00 2 :
160KB 2x320K8 Disk Drives
£345.00 SANYO

£189.00
£825.00
£185.00
£249.00

KAYFRO I
KAYPRO 10MB

SPECTRUM

SPECTRUM 48K £108.70

MAYFAIR MICROS

362 YORK ROAD LONDON SW181SP TEL: 01-870 3255

Ring Round 3205

SPECIAL OFFER for CBM 64

| 80-COLUMNI/GRAFICCARD

Digital clock

Mixpossibility of 80-column seréen with Hires
CBME4-screen (also in colour)

Grafic pictures; can be swilched 1o background
Upper line can be locked (for comments ete)
Adjustable line spacing for greater clarity on
fext screens

aled Wordprocessor
nded manual

{inferior) Imitations
of ZERO-producis!

EPROM CARD / 7

iwo Fhid k EPADM sockets

Turm your VG 20 inta &

BO colurmns ins’

siable picture, Try il

par. inpul - par. output B8 R
sarigl input - par. outpul £ 84 £ E123

ek mk @

for all our products: Dealer inquiries invited 4

ELECTRONICS

149 KINGSTREET + GT.YARMOUTH NR30 2PA + TEL:(0493) - 2023
(NASH HOUSE)

Ring Round 3206
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:HISOFT PASCAL =
' PEVPAC '

Qunllty ZX SPECTRUM Software
HISOFT PASCAL 4T

it | haven' sean any othar compiler that could match Hisolt's Pascal”
Spectrum Micro — Autumn 1583

“'This is a very impressive prodwct | . . of benelit to any Spectrum programmier David
Boiton ZX COMPUTING Aug'Sept 1583

Just two comments from full length reviews of our powerful and wriually full
implemantation of Standard Pascal. The advantages of using Pascal are well-known —
fast, ssif-doumanting, and above all, structured programsa and now, with Hisolt Pascal,
you can reap all these benefits on a wida range of home computars, including tha 4R
Sinclair Spectrum! Hisol Pascal produces programs that ren typically 40 times taster than
equivalent ZX BASIC programs and, sometimes, up 1o 1,000 fmes faster!

Hisoft Pascal supports FOR . .. DO, WHILE . . . DO, REPEAT ., . UNTIL, CASE . .. OF,
INTEGERS, REALs, CHARacters, RECORDs, POINTERS, SETs, ARRAYs efc, etc. — it
im not a Tiny Pascal but a virtually tull implementation of the language allowing the user 1o
develop true high-level language skills while attaining execution speed closs 1o that of
maching code. e with a T0-page manual.
Hisoh Pascal is also available in a vanety of disk formats, including segquential FILE handiing
HISOFT DEVPAC3 )

. . . DEVPAC is most highly recommended. The documentation is first class.” Your
Computer May 1883

... if you write programs in machine code, buy DEVPAC - il i§ the bes! currantly on the
maket. " Adam Denning, ZX SOFT in Which Micro September 1383
Two comments from reviews of sarlier versions of DEVPAC — now we have DEVPAC 3
available: a powerful ZB0 assembler with conditional assembly, assambly from tape (1o
enable generatior of very large code files). ORG, EQU, DEFB, DEFS, DEFW. DEFM,
labels of any length — in fact all you need for fast (3,000 lines per minuta) and powetul
assambly programming. But it doasn't stop there: DEVPAC 3 atso includes an incredible
debugger/dis-assambler giving you a “front panel’ display of the ZBO system and allawing
exiensive debugging of your machine-code program, InCluding single-stepping programs
EVEN IN ROM!! Open up the secrets of low-level programming with DEVPAC 3

. Uising the

Prices:
Hisoft Pascal 4T (ZX SPECTRUM) £25 Inclusive
(NewBrain, SHARP MZ700 stc) £35 plus VAT
Hisoft Pascal 4D, many disk formals £48 inc.
Hisoft DEVPAC 3 (ZX SPECTRUM) £14 Inclusive
(WewBraln £25 Inclusive
o+ STOP PRESS»«» HisoM Pagcal for the SPECTRUM now comes complete with a Turtle
Graphics package allowsng fast and easy production of complex graphic displays
Hisolt Pascal and HisoM Devpac also available on ZX Microdrive, please write for defails

HISOFT
> _J

Lelghton Burrard, Beds. LUT D3R
Tel: (0296) 668995

13 Booseacre, Cheddington
Ring Round 5207 MAY, 1984
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DOT MATRIX PRINTERS

ALL PRIMTERS HAVE CENTRONIC PARALLEL INTERFACE LINLESS
OTHERWISE STATED. ALL PRINTERS HAVE HI-RES, DOT
?DRP;E*S?ELQE GRAPHIC MODE, PLEASE SEND SAE FOR

AL

ETaR

700 - VAT - ge
L} VAT - £325
] [ )

ALL DUR PRINTERS HAVE 1 YEAR WARRANTY

DAISYWHEEL PRINTERS

JUKI B100

DRISY STEP 2000
Y T -

SMITH CORMOMA T
12 00% 1017 P weed

PROFESSIONAL
MONITORS

"'SANYO
"MICROVITEC
"FIDELITY
‘PHOENIX

BANYO

Illllljcﬂ'l'lTEf CUB

BBC MICROCOMPUTER SYSTEM

WE ARE AN OFFICIAL BBC
COMPUTER DISTRIBUTOR

DEALER ENQUIRIES ARE WELCOMED

INC

Acorn Electron £199°°

WE SUFPLY FREE 30 MOUR BASIC BOOK AND A DUST COVER
‘WITH EACH BEC COMPUTER

EhE Bt i Fo

T eurrarilly on Be markat 32 AAM

CONET SERVICE CENTRE
F

TORCH Z80 2nd PROCESSOR
For only £347 + VAT

BUSINESS SYSTEMS

APRICOT — SIRIUS — SANYO
IBM — TEXAS — TORCH

BIRIUS 1

TORCH
Cl C

HAL COMPUTER

 GUARANTEED LOWEST PRICES |

100% BBC COMPATIBLE MITSUBISHI
AND TEAC SLIMLINE DISK DRIVES

MAINTENANCE CONTRACTS ARE AVAILARLE

COMPLETE WORDPROCESSING
SYSTEMS
INCLUDING DAISYWHEEL PRINTER
From £695 + VAT

bt Ared
£799.25
100K

E1029.25

1148 8%

E1374.28

SYSTEM B. A/l the
Marasar aneg W

i 35 Witk [
4TS
FIDELITY dicicdlal o STSTEM 3 a1l i
TR 33 Manio: snd i
: —uL HMICAL ENCOUIRIES
PHOEMIX
e T 07 WE CAN ALSO SUPPLY PACK AGES WITH COMPONENTS OF ¥OLR
i £rs OWH CHOICE. PLEASE PHONI | [0275) 412630 ANC ASK FoR
N MALME HAMAYUN MUGHAL FOR A PRIC
| aod

LOMPUTER GROUP

/ Tel

28/29 BURNT MILL
HARLOW, ESSEX. CM20 2HU UK
HARLOW (0279) 443521

Telex: 818894 AKHTER G

change the

HB ALL VAT INCLUGED PRICES ARE THE CORRECT PRICES,
ENCL. VAT PRICES HAVE BEEN ROUNDED UPF TO NEAREST POUND

OPENING HOURS: MON-FRI 9am-6.30pm, SAT 10am-5pm
We welcome callers, no parking problems.

BrcEss

[nEserr ol
VISA
SRR

Srtiaament going inta press

Ring Round 5208



COMPUTER CABINETS

AND HOUSING UNITS

15

MARCOL CABINETS
PO BOX 69, HIGH ST., SOUTHAMPTON

Tel: (0703) 731168 (24hr Answering)

FROM ONLY £1 3 + DELIVERY

Send SAE for
Colour Brochure
illustrating our
range of Computer
Housing Units and
Cabinets.

Ring Round 5209

COMPUTERS
Spectrum 16K £ B690 Oric 48
Spectrum 48K £113.00 Electron
Dragon 32 £145.00 BBC.B
Apple computers available.
PRINTERS
Nphn Com 32 Shirnva CPBOF/T
{for Spectrum) £ 520 Star Gemini 10X
Epson RXE0 £22000 Star Gernini 15X
Epson RXB0OF/T £250,00 Star Delta 10
Epson FXB0 £330,00 Printer Cable

Cable £17000 “Microvitic £195.00

All other computer concept ROMs ring for prices.
Large selection of software. Too many to list

£1 25 discount on two pro-rata for volumes over two

MONITORS 14" COLOUR

Saba) £207.00

CUMANA DISK DRIVES
100K Single £127.00 (without power supply).
100K Single £145.00 (with power supply)

00K Double £260.00
"Phone for price on other drives.

ACCESSORIES
B.B.C. Disk Interface £78.50
Upgrade Ato B £57.00
Spectrum 16K to 48K £19.95
Joysticks analogue £15.00
Joysticks self centring £16.50
Sidewise Rom Board E38.00
Wordwise £32.00
‘2764 EPROMS ring for
‘27128 EPROMS competitive
‘8271 prices

" Discounis on volume

SAE. for software list, State make of machine.

£113.00
£173.80
£34695

£195.00
£205.00
£325.00
£325.00
£ B850

*TV Monitor (Normende
"All complete with lead

Add 80 pence Post & Packing for small iterms and £8.00 for large items.
ADD 15% VAT TO TOTAL

BETTER PRICE ON PACKAGES THAN ANY NEWSAGENTS

Leigh Computer Systems

36 Derby Road, Hinckley, Leicestershire LE10 1QF

Tel: (0455) 612

139

Ring Round 3210

Spe64

MMERIC, CONSTANT, RESULT OR DATE..

FLUNCTIONS .

WITH EXCELLENT TUTORIAL/REFERENCE MRMNURL .

CARTRIDGE (LB9<9& 17500,

JVIastex" 64

MASTER mas B5 MEW COMMANDS.

USER-DEFINABLE INAUT

COMPRESSION. DATE COWTROL, SOREEN PLOT,

MOFE SOFTWARE FOR COMMIDORE £4:

VIZAWRITE 64

ADVANTAGE OF THE £4'S COLOUR, GRAPHICS AMD l-tu:'ﬂv FEML.HF_S
VIRTUALLY AMY PRINTER! WITH A COMPREWEMSIVE AMD EASY-TO-F ELLLH WSER MANLIAL
VIZAWRITE 1S THE LLTIMATE FERSONAL 'EI"PL,TER lﬂ?b PF‘I'IPF‘;SCR' AVAILASLE [N

COMCEPT.
AVAILABLE
MACHIME CODE MONITOR, HI‘:I*IFHS Hﬂ.‘ull. mf'rED D[i'ﬂ ﬁ-ff["'
I0MES, FEPORT GENERATOR. 22-PLACE ARITHMETIC,

SCREEN DUMP, AND MORE. .. ¥ THINE
¥OU MEED TO PROCRAM YOUR 64 TO TOP PROFESSIOWAL STAWDRRDS! (LiédS E1150)

SFTWARE FOR DOMMODORE f

TRANSFOFRMS THE COMMIDCRE 64
INTO & FULL-FEATURED AND
PRIFESSIONAL DATABASE
sYSTEM! WITH uP To 1000
CHARACTERS PER RECORD OW LP
TO 4 SCREENS... AND UP TO
178 1TEMS PER RECORD.
DEFINABLE RS KEY. TEXT,

IN FILES OF UP TO l&M CHARACTERS!
SUPERBASE 64 EVEN HAS SPREADSHEET AND CALCULATOR CAPABILITY, CALEWDAR
EASY INPUT FROM WORDPROCESSOR/DATA FILES.
FROGRAM OPTL(MS, SORTING/SEARCHING, FULLY DEFINASLE DUTRUTS.

IS5 ESSENTIAL IF ¥OU WANT THE MOST FROM YOUR £&!

BOTH MEMU-DRIVEN AND
. SUPEREASE E4
SUPPLIED OM CBM | D154
LR _FRICE £99-95 ERR, 00!

VIZWWRITE &4 15 A HIGH-
PERFIORMANCE, LOW-COST MORD
I-T-?I “C50R, WITH ON-SCREEN

+ THAT TRWES FULL
. AMD SUPPORTS

MASTER €4 15 A TOTALLY NEW
. A COMPLETE PROGRAM
DEVEL ncn'm PACKAGE, THAT'
HOW FOR THE EB‘-' é-ﬁ
MILTIPLE SCREENS,
DISK DATA
EVERY THING

FET/700:

PRICES SHOWN ABOYE IMCLUDE 153 vaT, MWD
ARE CORRECT AT TIME OF GOING TO PRESS.
PLEASE ORDER BY POST OR TELEPHOME, USING
CHEQUE, ACCESS, BRARCLAY CARD OF OFFICIAL
DRDER. DESPATCH IS5 BY SAME-DaY |57 CLALS
POST, AND FREE (EXCEPT FOR OVERSEAS AND
CREDIT ORDERS). FULL PRODUCT INFORMATION
15 AVAILABLE M REQUEST. [REF A27]

LAKESIDE HOUSE. KINGSTON HILL. SURREY,

Ring Round 5211

KT2 707,

PRACTICALLD (DISKSTAFE] ... Ghdebi [8]1.30 SUPTRBASL (TDOSBIRE ) ... Dbl [47% .00
VIZASPTLL (DESK) cioaseee. [l D49.93% SUPLESCRIPE (F00) ........ kbl [413.00
DTL COMPILEE {DISK) coxcw. Bderdd  LIOW.00 SUPLESCRIFT (BO9E) ...oco Li@¥ L3730
DTL COMPILCE [TAPL) vuuwue Hags [l ¥ SUPLIESCRIFT (J000-BOOD ) .. DBk (173,10
TOOL &4 (CARTRIOGE) ...... G006 ELL.93 WASTER (4000/B000/BO9E) .. D383 (173,00

TEL 0)-546-7258




WHICH MODEMS
WILL CONNECT?

WHAT'S THE BEST
EXTENDED BASIC2

MEASURING THE
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BIG K IS THE NEW GAMES
MAGAZINE THAT BREAKS

ALL THE
RULES

At last a games
magazine that doesn’t
go by the book!

BIG K is the name
and BIG K is the game
and from the very first
pixel-poppin’ page you'll
know that no other sheet
on the street looks like it
or sounds like it.

Whatever BIG K gets
in its sights — whether it's
news, reviews, listings, or
hardware, it always plays it
a different way and says it a
different way. BIG K is technical,
BIG K is tactical but BIG K is
never typical.

BIG K isn’t afraid to shoot from the hip -
and it’s always hip when it shoots.

If you want a magazine that's music to your |
micros then ours is more than just the

score. When we test rigs we don'’t take
prisoners and we've a ‘no holds barred’
approach to strategy and adventure.

3 great utility programs to
help you get even better
games out of the BBC
and Spectrum.

THIS ISSUE:
Falklands victor General Sir Jeremy
Moore reviews the latest war games.

1984 giant test — 3 forthcoming
British versus 3 American micros.

Adventure X — a superb adventure
game for you to type

into your Spectrum. After your first byte of BIG K -
Amazing games for Dragon, BBC, the game will never be the same.
Vie 20, Spectrum, Atari. =

Spectrum graphics special — how to Go get it!

program great graphics into your micro.\ SECOND ISSUE ON SALE

19th APRIL: 85p

Ring Round 5107
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Which modems can be
used with Commodore
64 to getinto Micronet
800? How do you join?
What software is
required? Isit available
on cartridge? Will the
unit have to be machine
dependent? What will a
complete package cost?
WillI be able to access
CABB using my
Micronet 800 modem?
Arethere any
Commodore-approved
units?

D W M Hughes, Guynedd.

At present, Prism has not
released a package to allow
access to Micronet for the 64.
However, Tandata has the
TMI100 plus software which
will allow access to Prestel
darabases, including Micro-

| net. The software should be

MODEM MANIA

available on cassette, disk or
ROM from Tandara.

Commodore itself has plans
to launch its own modem
plus cartridge-based software
for around the £100 mark, but
we can't say for certain that
it will have Prestel frequen-
cies.

Armed with the Tandata
modem vou can access Prestel
for £5 per quarter or both
Prestel and Micronet for £13 |
per quarter. We don’t know if |
Tandara’s software
compatible with CABB (Com-
puter Answers Bulletin Board),
but armed with the correct

software you could use the |

TMI100 to access our board.

Tandata Marketing,
Albert Road Morth,
Malvern, Wores WR14 2TL.
Tel: 106845 58421,

will be [

The Z80 Video Pac (left) enables

Commodore 64 owners to run

CP|M saftware; available from Impex (tel: (01) 900 0999 ),

TELEPRINTER
IMPRACTICABLE

I have been given an ex-
GPO TE 250V
Teleprinter and serial
interface, which had
worked previously, I
believe, from a Z80
micro.lowna
Commodore 64 which I
would like to use with
this Teleprinter: do you
know of any software
which would do it? Can
you tell me the cost of
Commodore 64 Z80, so
that I can use this
cartridge to utilise with
serial interface and
software?

E ¥ Clark, Bromiey.

We think it unlikely that any-
body would have produced
commercial software to drive a
teleprinter, because the poten-
tial market would be so small.
The ZB0 cartridge for the
Commodore 64 1s still unavail-

able (however, Impex produces
a 280 Video pac-see above).
In any event, it would not rep-
resent a cost effective solution
to your problem, because the
Z80 carrridge will be marketed
with CP/M (which 1s the main
reason for its existence), so

you would be paving not only |

for the hardware, but also for
the operating system.

The total cost would be
close to that of the cheapest of
the currently available dot
matrix printers, any of which
would run around ten times

faster, occupy less than a
quarter of the space, have
many more facilities, and you
wouldn’t need ear protectors
every time you used it.

So we're afraid that any-
thing you do which involves
an expenditure of more than a |
few pounds will exceed the
value of the teleprinter. |

8K DOWNGRADING?

I'm wanting to play 8K
games onmy Vic 20 with
16K RAM pack;isit
possible to downgrade
to 8K, and if so could
you give me the
necessary program (or
shouldI buya

switchable 16K RAM
pack)?

Kenneth Woolard, Edinburgh.
There 15 no need to down-
grade your Vic, as programs
written for an 8 K. machine will
work equally successfully with

16K expansion.

ANYROM
COMMS?

IThavea Vic 20: can you
tell me if there isa ROM
chip tobeused in
conjunction with a
modem, so
communication is
possible between a uc
and other computers
and could you suggesta |
suitable modem?

C Dichinsou, Hull.

We know of no ROM chip
with communications software
for the Vic 20 as vet. Commo-
dore UK is only planning one
for the 64 for the moment. See
page 146 of the March issue of |
Computer Answers for a range ‘

of suitable modems. You will
need an R5232 interface from |
either Oxford Computer |
Systems or Minor Miracles
companies.

MEMORY CHECKING

Is there a quick and easy
way to ascertain the size
of a program in
memory in Kbytes?
Also,whatis the storage

| capacity of oneside ofa

C10,C12and C15
cassette?

F G & Starr, Bristol.

There are a number of system
variables whose contents can
be PEEKed to give you almost
any information you could
want about the size of your
program and its data.

First there is a variable
called TXTTAE at locations 43
and 44, which points to the
start of the Basic program. So
PRINT PEEK[43) + 256 * PEEK(44)
will give you this memory
location in decimal. Usually,
this gives 2049, which is one
byte further on from where the

MAY, 1984

manual says the program area
starts, because 2048 always
appears to contain a null byte.
A  second variable called
VARTAB, pointing to the start of
your variable area, appears in
the next two locations (45 and
46). So you can write PRINT
PEEK(45) + 256 * PEEK[4&) tO
determine this value.

The result is one byte after
the end of the program itself,
so just subtracting the two
numbers printed out gives the
length of the program text.
ARYTAR (47 and 48) tells you
where any arrays used begin,
s0 subtracting VARTAE from
ARYTAB in the same way gives
the space occupied by simple
variables. STREND (49-50) gives
the end of the arrays ( + 1), and
FRETOP (51-52) i1dentifies the
end of string storage.

If vou need o know how
much memory 15 left, MEMSIZ
(55=56) tells you the highest
address used by Basic.

As far as tape storage capa-
cities are concerned, it's diffi-
cult to give hard and fast rules,
because a lot depends on how
many programs or files you are
saving on a tape. Each file will
have a header and trailer label
which occupies quite a lot of
space, not tw mention the
physical gaps between files. As
a rough rule of thumb, reckon
that you are saving about 100
bytes/sec, so that five minutes
of tape will save 5 x 60 x

100 = 30K Bytes. |

This means that one side of
a C10 cassette will hold about
60K, a Cl12 cassette about
72K, and a C15 cassette about
Q0K.
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- PRINTER

16

| them to

POSSIBLES?

Iam an Open University
student and intend

using my Commodore
64 with Easyscript for
writing assignments.
Can you advisemeona
suitable A4-capable
printer for this
purpose?

Fames Redford, Bradford.

Most of the current generation
of dot-matrix printers such as
the Shinwa CPB0, the Star
Gemini 10 and Delta 10
models, and the Epson FX80
will produce acceptable qual-
ity output in a number of
modes; for -example, double
strike, emphasised and italic
scripts are now common, and
the printers require only an
appropriate sequence of con-
trol characters to be sent to
initiate (or cancel)
these modes. All of them will
handle 9 inch wide (A4) con-
tinuous stationery.

You don’t say how much
you are prepared to pay, or
how important print speed is
to vou, and this is the primary
area for a trade-off. The
cheaper printers (such as the
CP80) print at about 80
characters per second, while

the more expensive (FX80 and
Delta 10) operate at twice this
speed; however, this doesn’t
necessarily mean that a given
document will take twice as
long to print on a CPB0 as on
an FX80, since the quoted
print speeds do not include the
time taken for line feeds or
print head movement over
white space. These differ with
the printer design.

Another factor vou will have
to consider is the interfacing of
vour Commodore 64 to the
printer. Most printers have
only a Centronics interface as
standard with an RS232 as an
option (an exception to this
rule is the Star Delta 10,
which has both on board,

together with a generous 8K |

byte buffer). Unfortunately,
Centronics interfaces for the
Commodore 64 are a little thin
on the ground at the moment.
There is one available from
Microware in the US, and
there is a universal interface
system called Interpod avail-
able from Oxford Computer
Systemns. The alternative is to
go for an RS5232 option on the
printer, which will probably
cost £50-£80 more. In this

IHTERPOD

The universal interface system Interpod (right | enables your

Convnodore machine to function with a variety of peripherals.

case you still need an RS5232
adaptor from Commodore,
because, although there is an
RS232 interface built into the
64, it is not conventional and
uses different voltages from
the normal standard.

Unless you are familiar with
the electronics of interfaces, it
is a good idea to buy the whole
assembly from a dealer and

Irecently boughta
Commodore 64, and
after experimenting
with its somewhat
limited Basic, am very
interested in finding a
good extended version.
| Could you please

PRIME EVALUATE

Thavea Commodore 64,
and would like to writea
program to deduct the
prime numbers from

1 to 1,000. 've almost
worked out a way, but
wanted to know if there
was a special command
foritin Basic,

something like ATN? If
not, are there any short
routines I could use, as
the one I'm using at the
moment is rather long
and cumbersome.

H ¥ Fleming, Northampton.

There i1s no standard Basic
function for the evaluation of
prime numbers. The obvious
technique for evaluating tests
of primes is to create an array
of them, containing to begin

| with, only the first (2) and then

divide every odd number in
the required range (since no
even number can be prime) by
all the numbers in the array so
far. When a number which is
not exactly divisible by any of

these values appears, it is a
new prime, so add it to the
array. Here is the code:
10 DiM al 300}
20a(l)=2:ep=1
A0FORn=3TO 1000 5TEP 2
40FORp=1TQep
50 I nfalp)=INT(n/alpl)
GOTOBO
SOMEXTp
70ep=ep+1:alep)=n:PRINTR
B0MEXTn

This stll executes fairly
slowly, and there are some
reasonably obwvious ways to
soup it up a little. For
example, there's no point in
testing a number to see if it is
divisible by eny number
greater than its own square
root; so you could replace the
inner FOR loop (lines 40-60)
with a manual loop which ter-
minates when a(p} >SQRin);
however, make sure that you
evaluate SQR(n) outside the
loop; if you-don't, it saves no
time because SQR takes so long
to executre,

THEM

| comment on the merits

| of various packages: I've
been recommended
Simon Basic,butata
cost of over £50, what
advantages does it have
over the cheaper
versions? lam also
interested in Machine
Code - and could you
recommend the best
assembler/disassembler
for under £25?7
Nicholas Day, Wesr Didsbury.
You're right- Commodore’s
ROM Basic interpreter is
limited. Simon's Basic gives
you an extra 114 commands.
The most significant additions

| are in the areas of graphics
{colour and hi-res operators
being particularly useful), and
programming aids such as
REMUMBER and TRACE. There 1s a
somewhat half-hearted
attempt o build some proce-
dural structure into Basic, but
it is not possible to pass para-
meters to procedures and this
is a serious omission.

Certainly, these extra
| features are useful, but the

MORE BASIC
COMMANDS

insist that he demonstrates it

working with a Commodore
64 before you part with your
money. Otherwise, there are a
great many variables which in
accordance with Murphy’s
law, will go wrong.

Oxford Computer Systems,
Hensington Road,
Woodstack, Oxford.

result is not a match for BBC
(or even Spectrum) Basic.
Other Commodore 64 toolkits
are available from Kuma and
Stack.

As far as assemblers are con- |
cerned, there is an element of |

personal preference abourt the

display format, editing pro- |

cedures and so on,
makes recommendation diffi-
cult. It helps if you can tinker
with one before you buy. Sun-
shine market the Master Code
Assembler (limited but cheap)
on cassette at £14.95, and this
is retailed through Boots and

WH Smith, so you should |

have a chance to see it work-
ing. Most assemblers are avail-
able only on disk, but Audio-
genic produces a cartridge

monitor at £29.95. It includes |

which |

a limited Basic toolkit, and so |

could satisfy both your needs

relatively cheaply. Again, you |

should be able to
through Boots. A full article
on editor/assemblers appeared
in our January issue, which we
recommend you look at.

Kuma Computers Lid,

11 Yark Road,
Maidenhead.

Stack Computer Services,
290-298 Derby Road,
Bootle,

Liverpool L208LM.

get it |
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TV OK FOR
INDIAN

TAKEAWAY

Afriend of mine from

India would like to buy a

Commodore 64, but the
| Indian TV is Pal Band
| the soundis a different
frequency = will the 64
work with Pal B? If not,
is there any other home
computer suitable for
use in India?
Dr V' T Thomas, London.
We think it is unlikely that a
British standard Commodore
64 will run properly on PAL
B, and the same will go for any
other micro with UHF modu-
lated output. There are two
solutions: first, replace the
modulator with a local one
(this will, however, invalidate
the gaurantee); second, use the
composite video output to a
monitor rather than a tele-
V1S1On.

Since several colour moni-
| tors are now available at a

similar price to a portable
colour television, this is not an

expensive solution, and the
picture will, of course, be
higher quality.

CANI|
SAVE MY
CODING!

I often see programs
using machine code
routines with Basic
loaders. I would like to

be able to save the

actual machine code to
tape or disk for future
use, rather than always
have to use the Basic
loader program — can
this be acheived?

R ¥ Muller, Liverpool,

Any program must be loaded
by some other program (unless
of course, it is held in ROM),
so whatever technique you
choose entails the use of a
loader of some sort. The
reason most authors choose a
Basic loader is because every-
body has Basic, and it’s easy to
do. An assembler will include
machine code save and load
routines, and, if you propose
! to do much work at machine

level, will be an iuvaluable aid |

to writing code as well.

CLNIC

Backside view of a Vic 20 — the serial interface orifice is the one on the left.

A MAKING MODEM
CONNECTIONS

Iam thinking of buying
a Vic 20, I'want to use it
to store information
such as names and
addresses, titles of
books, author and
publishers — possible on
this machine?
Also,is therea

modem suitable for the
Vic, and do I need to buy
an RS232 interface?

listarr Langston, Somerser,
To answer your second ques-
tion first, you will need an
RS232 interface in order to
use the Vic 20 with a modem.
Minor Miracles is planning to
n:]carﬂ: an R5232 for the Vic

priced just over £20, enabling
it to use their own (unap-
proved) modem. Otherwise
you could use the Interpod
from Oxford Computer
Systems (priced £99.95), or
build your own interface for
around £30 using the articles
we printed in the November
'83 and January '84 issues of
Computer Answers. Commo-
dore UK has no plans for a Vic
20 RS232 interface just yet.
BT-approved modems, like
DaCom’s Buzzbox, cost from

£80upwards,
For an interesting selection
of  software applications,

memory expansion and other

add-ons, contact Stack Com
puters, who have a large range
of extras.

Oxford Computer Systems,
Hensington Road,
Woodstock, Oxford
Tel: 10993) 812700
Minor Miracles,
PO Box 48,

pswich IP4 2AB

Tel: [0473) 50304
Stack,

292-298 Derby Road,
Bootle,

Liverp.;ol L20 8L,
Tel: 1051) 933 5511.

‘MOON BUGGY’ SPLASH

I have made many
attempts at loading
Anirog’'s Moon Buggy
on my Commodore 64,
I have tried switching
off sprites and using
different methods of 1
loading, but all tono
avail. I would be
grateful if you could
suggest other methods
ofloading.
Fames P Hill, Northampron.
| Assuming that your Commo-
| dore 64 loads other programs

happily, there can be no fault
with the cassette system, so it
can only be that there is some
fault with the tape itself.

Whatever name vyou use
when loading, the computer
should still indicate that it has
found a program, and display
the actual name on the screen.
In fact, the safest thing to do is
type LOAD * " if you are unsure
of a program name, because
the Commodore 64 will then
load the next program on the
tape whatever its name.

We did consider the possi-
bility that vou had been sold a
version of Moon Buggy for
some other machine in error,
but as far as we can tell.
Anirog has so far only issued it
for the Commodore 64, We
SUggest you request a replace-
ment tape from your dealer, or
contact Anirog itself,

Anirog Software,
Co-op,

Crawley,

Surrey.

MAY, 1984
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GAMES
ADVENTURES
MACHINE CODE AIDS

THE
COMMODORE

DM Anm
RN

This sparkling collection
of programs uses the full colour
and sound capabilities of your 64.

Seek treasureinthe
‘Forbidden City’
pilot yourself with

‘Flight Simulation’

use a versatile assembler/disassembler.

£5.95

Allgood bookshops or from

PHOENIX

PUBLISHING ASSOCIATES

14 VERNON ROAD BUSHEY

HERTFORDSHIRE WD2 2JL
TEL WATFORD 32901

DUCKWORTH
HOME COMPUTING

EXTENDED BASIC FOR THE CBM-64

This cassette-based utility saves time and adds great scope to your
machine with useful and powerful commands to the 64's Basic. No
more need for all those Pokes and Peeks before you can use the
64's amazing graphics, sounds and other facilities!

The commands added include: GR (graphic mode), PLOT (plots
a point), DRAW (draws from specified points), TYPE (for normal or
large characters in Hi-res). There are also colour commands for the
screen border and characters

Sprite commands include CSPRITE (to colour sprites), SMOVE
(to move sprites) COLLIDE and SHAPE. Also commands for the SID
chip, SOUND, FILTER, PLAY and VOLUME. Extended Basic com-
mands cover the Joystick, Paddles and Light Pen, as well as the
usual commands like RENUMBER, OLD and FIND.

Comes with an extensive manual for using the package and
examples of most commands. The package is written entirely in
Machine Code and in no way interferes with the 64 or user's

programs.
An essential utility for the 64! A complete manual is included.
£18.50
EDITOR ASSEMBLER

This package includes an Editor which accepts the usual labels
and automatically renumbers the source listing where insertions
are made, and a two-pass Assembler which can be halted and
restarted during assembly. It also includes a monitor for saving,
loading and editing Code. A complete manual is included.
£]18.50
Write in for a catalogue of books and software.

e W
DUCEWORTH/BUG SOFTWARE
The Old Piano Factory, 43 Gloucester Crescent, London NW1 TDY
Tel: 01-485 3484

plus 50p pfp
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READY FOR THE FLAT SEASON

COURSEWINNER

THE PUNTERS COMPUTER PROGRAM

COURSEWINNER allows you to use the power of your computer io get the edge on the
bookmaker. The program contains a database full of detailed information on all English
and Scottish flat courses. The ten leading rainers and jockeys, and effect of the draw
for different weight carried and race length 8 detailed for each course, This infor
mation can be displayed on the screan for reference at any time
COURSEWINNER can be used in two modes—quick mode requires only the starting
price and resulis of the last three cutings (as found in any newspaper) for each runnes
Extended mode allows detailed analysis of the following factors:
t form and st g price

ight carried and race langth

Trainer and jockey form for the coarse

Effect of ¢ raw and of the going
*Also included in the ].Ia(__(_igf isa ul calculates the refurns an any single or
accurnulater bet, win or place, fax paid and deducted.

Available for: Spectrum (48K), BEC (B), Commodaore 64, Dragon, Apple 0)e,
Atari (48K).
Price £12.50 all inclusive

POOLSWINNER

THE ULTIMATE POOLS PREDICTION PROGRAM

POOLESWINNER is the most sophisticated pools préediction aid ever produced. It comes
complete with its own massive database

Fully menu driven, Simple to wse, yet very powerful.

Predicts SCOREDRAWS, DRAWS, AWAYS and HOMES

Selec Seftware guarantee that POOLEWINNER performs significantly betier than
chance, Your prospects of dividends, and perhaps a jackpot are greatly enhanced
POOLSWINNER automatically calculates the league tables as the ssason progresses.
The tables for any division can be disp. |-lYI.'d for reference at any tme

THE DATABASE suppl.ue:l with the package is the largest available—over 20,000
matches (10 years league football). The database automatically updates as results come

PDU SWINNER is for use with English and Scottish league matches, or cup malches
between league sides. The program can be used for all future seasons.
This package is complete with program, 20,000 maich database, and detailed instrac-

tion booklet.

Awvailable for: Spectrum (48K}, ZX81 (1EK), BEC (B), Commaodore 64, Dragom,
Apple [Tle, Atari (4BK)
Price £15.00 all inclusive

Checgues (PO's for immediate dispateh (Return of post)

E SELEC SOFTWARE w
37 Councillor Lane, Cheadle [
Cheshire. 061-428 7425 T——
Ring Round 5110 MAY, l.?“
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Originally [ was going to
geta BBC B, butlaterl
thought the
Commodore 64 a better
buy for the average
user. Could you give me
your thoughts on this?

Could you also tell me

ifa Commodore 64
starters kit will come
outin the near future?
Cli'irr'.'il'upﬁer Crall, Clwyd.
Broadly, the BBC Muodel B
| and the Commodore 64 have
pretty similar features, and on
the face of it, that makes the 64
a good buy on price grounds.
You'll pay around half as
much again for a Model B as
for a 64!

However, there are differ-
ences worth pointing out. In
particular, BBC Basic is a very
pretty and fast implemen-
tation. It allows for procedure
handling and automatic para-
meter passing, features which
are very unusual; In contrast,
the Commodore Basic looks
way out of date. It doesn’t
even have built in features for
| handling hi-res graphics or its
sound chip. Consequently,
programs can frequently con-
sist of lists of apparently
meaningless POKEs. On the
other hand, the 64's sound
chip is more sophisticated than
that on the Beeb. Each channel
can be given independent

The Commodore 64's specs compares
favowurably to the BBC — well worth
considering as a first time buy.

e

sound characteristics.

Back on the Beeb’s side of
the fence, the highest resol-
ution graphics modes are
much higher than that of the
64, and, in the same general
area, the resolution modes are
more flexible.

In the end, it all depends on
what the ‘average user’ wants
to do with his machine. If, for
instance, good sound 15 more
important than very hi-res
graphics, then the 64 has the
edge. You should start by
making a list of the general
areas you're most likely to be

Apart from your own
CABB, I would also like
to access my bank
account out of normal
hours (due to the nature
of my work) with my Vic
20.Iunderstand that the
Bank of Scotland

operate such a scheme,
due to their lack of high
street branches. Could
you tell me what

modem [ would require,
bearing in mind a
possible and logical
upgrade to a 64, Also,

are other banks
operating or
contemplating such
operations?

R A Charlesworth, Shepply.

The Bank of Scotland’s
service is offered in conjunc-
tion with the Nottingham

Building Society. It is part of
Prestel, called Homelink, and
can be accessed with a 1200/75
baud modem. You should be
able to obtain a suitable
modem and software for the 64
or Vic 20 from Tandata. The
modem 1s the same, TMI100,
for both machines.

We believe that the Midland
Bank 1s also toying with the
idea of offering banking facili-
ties to Prestel users. Homelink
should be on Prestel page
*4444.

Nottingham Building Society,
MNottingham House,

513 Upper Parliament Street,
MNottingham NG1 2BX
Tandata Marketing,

Albert Road North,

Malvern, Worcs. WR14 2TL

Tel: (06845) 68421.

ERROR FAULTS

LISTENING BANK?

interested in, and match those
to the computer you ultima-
tely buy.

One other consideration is
software. The best range of
software (and the cheapest) is
always going to be that avail-
able for the most popular

When Itry UnifileIl, a
problem arises when
loading data: I get ERROR
message, String to long
ERROA in 20180 - can you
help?

R Cousins, Leeds.

We haven't used Unifile, and

| since it's quite a complex piece

| accounts

of software, we'd suggest you
write to David Lawrence,
author of The Working
Commodore 64, at Sunshine
Books. As the author, he’s
much the most likely person to
put his finger on the problem.
However, you could do a
little detective work wourself
first. The line on which the
CITOT OCCUrs 1s accepting single

machines because of the
potential market. Worldwide,
the Beeb is pretty small beer
compared to the 64, so that
would be another reason for
choosing the 64. Lastly, we
don't know of any plans for a
64 starter kit.

characters in T§, testing them
to see if a carriage return code
(CHR$(13)) has been reached,
and if not, adding them to
A%$(51). Try putting a STOP in
this line and printing AS(51).
Then CONTINUE and reprint it.
This way you can see how the
string is being built up, and at
what stage the error message

occurs. You'll probably get |
some clues as to why the prob- |

lem 15 happening, and per-
haps, even how to solve it.

Sunshine Books,
Habhouse Court,
19 Whitcombe 5t,
London WC2 7HF,

ADDRESS ERRATA

In the Commodore Clinic of
the February issue of Compurer
Answers, we mentioned an
package from the
Specific Software company,
but printed a wrong address.
Their correct address is
given below. Our apologies for
any inconvenience this may

MAY, 1984

have caused them their

CUustomers.

or

Specific Software,

10 Farlands Road,
Stourbridge,

West Midlands DY8 2DD.
Tel: 103843) 73377.

IS THE 64 A GOOD
BEGINNERS CHOICE? V¥V
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DISIKING means..

FREE WITH EVERY TEN-PACK

DISKING MEANS BUSINESS i
OF DISKETTES FROM DISKING PLUS
* FREE PEN for ALL Computer Users % 2. Disking ‘COLOUR

Write or call (24hr answering) for our General Price List. Name 1. SEE 10 LIBRARY BOX « g CODERS'
this magazine and you will get your pen. The'superb_ssemhhrary A A multicoloured pack of ten
OUR business is here to serve YOUR business, and if you g‘i“ .I:_>r If:“"'”f;irl:imm ; ! fibre tipped pens for calour
don't find us the slickest and most reliable UK disk supplier - A:‘;l‘:éleg,qzlwd‘ua'“y':t \ 3 coding your diskette labels.
we'll refund your monies in full, £2 50 axc VAT, see under 3 Avallable individually at £9p
UK P&P is free, if we can't ship inside 4 working hours!* ‘Diskette storage’. exc VAT per pack of ten.

MEMOREX

e [ rvvan
Diskette
£
v s 2

,@ifl/' Dysan Quality

MEMORY EXCELLENCE _ : maintained - prices reduced
Memorex diskettes will work well in ANY computer - they

have a reputation which is second to none

52" DISKETTES

Certified for single OR double density and with hub ring MAXELL - The Gold Standard

reinforcement. Maxell's newly packaged diskettes, consistently
PRICESEXC VAT meet or exceed all standards. With new lower prices Dysan's impeccable

10-40  50-90 100 A guality to match the best. reputation is now a bargain. Go on, spail yourself!
3481 5'5481pi 2190 2080 19.90 i :
3491 D S 4810 27 00 26.90 25 60 5v: DISKETTES 5% .D|5KETTE5
4504 5'S 96 tpi 2790 26850 2580 Certified for Single OR Double Density 48 tpi Certified for Single OR Double Density, and all
3501 D5 96 tpi 35080 3480 3390 media with hub ring with Hub Ring reinforcement
48 tpi suitable for 35 or 40 track PRICESEXC VAT PRICESEXC VAT
96 tpi suitable for 77 or BO track 10-40 50-90 100+ 10-40 50-90 100+
10 & 16 Hard Sector at same prices MD1-DS'S481pi 2490 2380 2280 104105/S48tpi 2390 2290 21.90
MD2-DD/S48tpi 3290 3190 3090 1042DD/'S48tpi 3490 3390 3290
MD1-DDS/'S96tpi 3280 31.80 3080 2041D5/S961pi 3490 3390 3290
DISKING ‘SHATTERING' OFFER MD2-DDD/'S961pi 42.90 41.80 40.90 20420D:S961tpi 4290 41.90 4090
48 tpi suitable for 35 or 40 track 48 tpi suitable for 35 or 40 track
MEMGHEX 96 tpi suitable for 77 or BO track 96 tpi suitable for 77 or B0 [rack_

10 & 16 Hard Sector at same prices 10 & 16 Hard Sector at same prices

8" DISKETTES 8" DISKETTES
PRICES EXC VAT PRICES EXC VAT

10-40 50-90 100+ 10-40 50-80 100+
FD1-1285/58/D.... 2890 2890 27.90 37401S5/550D.....2990 28.90 27.50
FD1-XDS/'SD/D.... 3490 33.90 32.90 374010S550D/D ... 3290 3190 3090
FD2-XDD/SD/D ... 39.90 3B.30 37.90 3740200/SD/D.... 4090 3990 3890

32 Hard Sector available at same price 32 Hard Sector available at same price

To prove just how good MEMOREX |
are. we at Disking & packing a J
FREEW MEMOIHEXQ é.r;g CHS;EHE DISKETTE ACCESSORIES DISKETTE STORAGE

tape with every ten-pack of
MEMOREX floppies until June 30th
1984. This offer does not affect any of
our other promotions, and is in addi-
tion to them.

‘PERFECT DATA' CLEANING KIT
In our experience the only cleaning kit that really Disking Swing Lid Box

works, and works reliably. NEW Product!
i STORES 60 MINIDISKS

Part No: Description Price Keep your 1ig on with the new superor
CKs For 514" Drives 14.90 anti Desking lockable swing-hd
CKH FOF 8 DI"\-‘ES 1 4.90 onveniant hinged smokad

5% DISKING SUPERMAILERS :
Will mail up to 4 diskettes in their envelopes, and st i
SONY very rigid due to copyright design. Packed in AAP 521 50. Our price euc WAT is jus!

- C E ription
3'2'MICRODISK 10-40 50-90 100+ 100's DR . iy
OM-D3320 S/Sided 4290 41.90 40.90 Part No: Desc. 100 200 300 Packid individually and 4 10 an outed Canon
[Iﬁ\.LI!CI ShUHEFU.EMBFIB railngl DSM Mailers 24.90 22.90 19.90

Na library box available yet — sorry
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How To Contact DISKING:

5% DISKETTES

1-2 PACKS each pack (@ 95p
3-5 PACKS each pack @ 75p
6-3 PACKS each pack (@ 60p
10+ PACKS * POST FREE *
574" CLEANING KITS

Same poslal rate as packs of 514
diskettes, 10+ POST FREE

Verbatim.

Datalife - Five Year Warranty

Il's easy to see why they're the world market
leaders. Perfect data retention everytime —far a
lifetime — Datalife.

5% DISKETTES

Certified for Single OR Double Density, and all
with Hub Ring reinforcement

PRICES EXC VAT

10-40 50-90 100+
MD525S/'S48tpi 2290 21.80 2090
MD550D/'S481pi 2990 2890 27.90
MD577S/S96tpi 2890 27.90 26.90
MDS57D/S961tpi 36.90 3580 34.90

48 tpi suitable for 35 or 40 track
96 tpi suitable for 77 or 80 track
104 16 Hard Sector at same prices

B'DISKETTES
PRICES EXC VAT

10-40 50-90 100+
FD34-8000 S/S S/'Dens ....... 31.90 30.90 29.90
FD34-8000 S/S D/Dens ....... 31.90 30.90 29.90
DD34-4001 D/SD/Dens....... 36.90 35.90 34.90

32 Hard Sector available at same price

SEE1QLIBRARY BOXES
Stores 10 Minidis«s AMD when open displays ihem all al the same
time - Quite simgly the best library box thare is!

PRICESEXC VAT

Part No: Description 1-48 50«
SEE0 Library Box 2.50 220
LB Library Box 300 300

ABA LOCKABLE DISKETTE STORAGE

These slorage boxes come in four sizes, twa for mint disks and two
lor 8° disks

They hoid 40 o B) disketies and come complete with keys and
dividers.

PRICES EXC VAT

Parl Mo Descriplion Price
M35 40 mirndisk Capacity 14.90
Nas BO manidisk capacity 18.90
Fan 40 8" diskene capacity 18.90
2] B0 B diskele capacity 2790

8" DISKETTES

1-2 PACKS each pack @ 1.60
3-5 PACKS each pack (@ 1.20
-9 PACKS each pack @@ 90p

10+ PACKS* POST FREE *

8" CLEANING KITS

Same postal rate as packs of 54"
diskettas, 10+ POST FREE

By Telephone: (0428) 722563

By Telex: 858623 Telbur G

By PRESTEL: Page 2477310 - Please allow 5 days
for the order to reach us.

By FAX: (0252) 721521

U.K.SHIPPING RATES INC. INS. BUT EXC. VAT
5% NEW 'SEE 10’ LIBRARY BOXES

SEE 10 1-4 off @ 40p
SEE 105-9off (@ 30p
SEE 1010+ (m 20p
8" LIBRARY BOXES
LES 1-4 off (w 60p
LB& 5-9 off (@ 45p
LB8 10+ @@ 30p

Véﬁm@

VEREX

Verbatim Verex come with a full one year warranty
but at a very popular price — you can't lose!

54" DISKETTES

PRICES EXC VAT

10-40 50-90 100+

19.90 18.90 17.90

18.90 18.90 17.90

MD200-01 5550 Soht
MD200-ASS S5 D Apple
8'DISKETTES
PRICES EXC VAT
10-40 50-90 100+
22.80 21,90 20.80
22.90 21,90 20.80
29.90 28.90 27.90

FD34-15005 5 5 D Soft
FO32-1500S 5 0 D Hard
DD34-1501 D S0 D Saft

*STOP PRESS*

400 Brand New, Unlabelled Grey Superluxe Disk
Libraries (20 minidisk capacity) at half price to
clear. Minimum order quantity 10 pieces.

Only ... 4.90 each. (3.00 p&p per 10, 30+ FREE)

This offer is open fo the trade OR end users
First come first served.

HARD DISKS FOR YOUR MICRO
We can supply Hard Disk sub systems for most
micros — SMb from 1190.00 up to 40MB from
2480.00 - please call for details.

SAGE BUSINESS SOFTWARE
With a SAGE fully integrated Sales, Nominal &

Purchase ledger system costing only 375.00 how
can you go wrong?

In fact they even let you try-before-you-buy for
only 20.00, and refund that against your purchase.
Please call for a full list of packages and prices.
We will enclose a FREE pack of ten diskettes with
every SAGE software package sold.

Ring Round 5111

DISKING INTERNATIONAL
FREEPQST

LIPHOOK

HAMPSHIRE

GU30 7BR

UNITED KINGDOM

DISKING SUPERMAILERS (54" only)
100-PACK 3.00

DISKING COLOUR CODERS
10-Pack Multicolours 25p
LOCKABLE DISKETTE STORAGE
All versions: 1 off 2.00, 2-7 off 1.30
each, 8+ post free

NORMAL ORDERS -
WE NOW WELCOME ALL OFFICIAL
GOVERNMENT ORDERS

Wa welcome orders from all Government Bodies including Schools
Universdies. Colleges. Hospitals. the Ltilities. Resaarch Establishrments
Armed Farces. the Ministnes and local Authoriies #lc We will despatch
within 8 warking hours from receipt of your official oroer numBber received
Eilfr Ly DoET OF Gl the lelEphana

Everyone alse chequas with crder please payable 1o DISKING. M you
ane a large estabishment. and cannol raise chegues without an
please pos! or lelephome us w i
inyoace by return. 1of Our Ao gdepart
inmind. that you do have 1o pay VAT wheoh will be

IF ioas afe n amy doubt, please ielephone us for as

CREDIT CARD ORDERS
W weicome Access (Mastercharge). Barclaycard (VISA
may wire your
L. 365 days a
ceak up and
NS yOUu ve gone homs|

2. Cardholder Name & Adaress
3. Dalivery Invoice Address f affarent
Your Credit Card Number
5. Part Nos and guantily of what you wish ta oroer
& Mormai. First Class or Special Post

URGENT ORDERS

If you're posting your order, omit the word FREEPOST
from our address, and use our normal posicode GU30
7EJ and do not forget to stamp it FIRST CLASS. If you are
a Government body as defined under NOBRMAL
ORDERS' and are telephoning your official order OR are
an individual or company using your Credit Card Mo
please make it clear that you wish to pay for your goods to
be sent to you by FIRST CLASS POST

FIRST CLASS RATES

EXC VAT 5l

First TEN-PACK 2.00

Second & subseguent

TEMN-PACK 1.50

DESPERATE ORDERS U.K.
Your options are
DATAPOST Mext day U.K. — order by 3.00pm or:
EXPRESSPOST Same day (ENGLAND) — order by
10.30am
Please telaphone for further information,
PRICES SUBJECT TO EXCHANGE RATES &

AVAILABILITY

*FREE AEROPLANE*

Being in the micro trade means you're dynamic
and energetic but probably sit in front of your VDU
too long like we do. So we've devised a way of
gelting you out into the fresh air — an aeroplane

that flies. Just call and ask for your flier and of
course we'll send you our 1984 trade price list
(Yes it's printed at last and even our secretary
can't believe it) We'll include your FREE sample
unlabelled diskette and supermailer AND an
application form for a DPC card to enable you to
buy at our 10,000 prices yet order only in '50s.
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UPGRADE POTENTIAL

THE COMMODORE 64 1S A MACHINE WITH GREAT ADD-ON POSSIBILITIES
WE SURVEY THE MARKET.

The Impex Data 20 Video
Pac (right) is a plug-in
cariridge 80-column
screen expander and
terminal emulator that
enables the Commedore
64 to act as a dumb
terminal. It's priced
£1,250. (Far right:) The
Commodore 1541 uses 55
inch drives, and has a
capacity of 170K.

(Far right:) the
Commodore 1526 is a
dot-malrix printer
bi-directional with a speed
of 60cps.
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offers plenty of ‘serious’ potential, but not
without adding a number of extras which
push the price way above the price of the basic
machine. However, the end result opens more
possibilities than models in higher price range, the
advantages being the name of Commodore and the
increasing number of independent companies
providing attractive add-ons. Here are a few.
Initially the Commodore 64 seems lacking in
features which are just taken for granted by users
into serious applications. But its shortcomings can
be redeemed. When using word-processing and
database packages, the speed of loading and finding
data really requires a disk drive. With word-
processing, the facility for seeing 80 columns on the
screen makes things far easier (so that what is seen
on screen can be the same as the printed output).
Business users really need the opportunity of
using the CP/M operating system with its almost
unlimited choice of programs; and for creating
charts a simple graphics tablet priced in proportion
to the Commodore 64 would be very useful; and
add-ons to provide all these facilities are around.

Floppy disks have the advantage of random access
for finding data fast— and the drawback of costing
as much as the original Commodore 64. The
Commodore 1541 disk drive uses 54 inch disks and
has a capacity of 170K -not large by today’s
standards, but larger than the drives supplied as
standard for the Apple I1. The drive just plugs into
the back of the Commodore 64 using the RS 232
socket with a cable supplied. There are drives look-
ing virtually identical with just one difference, the
number 1540. They were originally intended for
use with the Vic 20, so make sure you get the 1541.

Using just a single disk drive in a serious or
business environment makes it more difficult to
make copies and back-ups, so a second 1541 drive
could be fitted into the system by just fitting a cable
from the drive into the back of the first one. This is
technically known as *daisychaining’. If the capa-
city of the Commodore 1541 drive just isn't
enough, use one of the floppy disk drives designed
for other microcomputers in the Commodore
range.

Your first step will be to buy an interface, as the
standard on the rest of the Commodore drives is the
IEEE fitting. Here there is a choice which depends
basically on how much you want to spend and the
amount of versatility required. By far the most
sophisticated (and the most expensive) is the
Interpod from Oxford Computer Systems (priced
£99). This accessory plugs in to the back of the
Commodore 64, and has both R5232 and IEEE
ports available. Not only is the Interpod virtually
transparent to the user, it also doesn’t take any
memory from the computer and has its own range
of commands.

Another interface is available from Dams with
just the IEEE fitting, priced £59.95. Audiogenic

Thr_- basic specification of the Commodore 64

also have their own interface and a software cassette
to go with it. Impex have special cables allowing
non-Commodore printers to be used with the 64,
with the parallel interface using CMOS circuitry,
and doesn’t need an external power supply. Once an

interface has been selected, the choice of drives is |

only Commodore. The independent disk drive
market doesn’t seem to have expanded for Commo

dore as much as for the Apple and BBC micros,
prubably as a result of low demand.

Commodore do produce a 4040 disk system,
which is a double drive unit with each drive having
the same 170K capacity as the 1541 model (make
sure here that the system uses the latest version of
Commodore’s disk operating system). Pricewise it
costs around the £300 mark, less than two 1541s,
but 50 per cent more than the cost of a Commodore
64 alone. There’s a good case here for disk drive
prices to drop with the rapid increase in sales to
people who can’t afford doubling the price of their
system by adding a disk drive - and tripling it if
they need a twin drive system. If the capacity of the
4040 is still insufficient, then the monster 8050 is
available. This will provide around 500K per drive,
but the price is going to be in the £800 area, four

times the cost of a Commodore 64. This isn’t the |

final type of drive available which could be used
with the 64, but above this amount, a different tvpe
of system probably makes more sense.

In any case the cost of the interface must be
added to the cost, and the combination of 64, inter-
face and drives should be seen to work with a
program before purchasing it. Currently the
Commodore 1541 disk drive comes complete with a
word-processing package Fasyscripe free of charge.

R R i ot 0
Commodore do provide their own range of
printers, many priced in proportion to the micros
like the Commodore 64. There is a choice really
depending on whether the Commodore products
meet your budget and technical needs or not - if
they don’t, then vou are back to the interfaces we
mentioned to open the door for using brands like
Epson, Seikosha, and so on.

The range from Commodore includes the 1525, a

dot-matrix printer operating at 30 cps with tractor
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m mechanism. This model costs £230. Further
up the scale there is the 1526, which is twice as fast
at 60 cps, and is bi-directional. However, the 1520
printer plotter costs just £ 169.99, and plots graphs,
and histograms in four colours, plus letters and
numbers at 14 cps.

If you use another make of printer, an interface
will be required. Further examples of interfaces are
the Centronics parallel supplied by Stack (priced
£18) with cable and cassette for the conversion rou-
tine, alternatively Stack can also supply an IEEE
and RS 232 interface at £39 and £29 respectively.

Audiogenics’ cable costs £19.95 for Centronics,
and it needs the companies interface software.
RAM Electronics provide a Centronics add-on
which includes automatic conversion into readable
mnemonics of the 64's control codes. Commodore
themselves also produce an RS$232C interface at

£34.95,

Adding another manufacturer’s interface to vet
another company’s printer has all the possibilities
of things going wrong with nobody taking the
blame - so0 make sure you see the combination
working before parting with money. More people
| have problems with interfacing printers to micros
| than almost any other problem -don’t try to cut
| corners, saving a bit here and a bit there.

SPT supply a Centronics printer program on
tape or disk, priced £35 with lead, £10 without.

| B MONITORS
The domestic TV set was never really intended for
use with a micro, though it does work acceptably,

but if the type of wosk to be done with the Commo-
dore 64 involves figures, text and a display of 80
columns then you will need a monitor. Using a
monitor has the added advantage of freeing the
domestic television set for the rest of the family,
making yvou far more popular.

But before you start considering an outlay of

around £230 from Commodore (or at least £199
from other supplier) it’s best to assess your needs.
For example, do you really need colour? — one of the
suppliers of 80 column attachments for the
Commodore 64 specifies the use of a monochrome
monitor. The extra cost will be around £80-£100,
plus a new cable which will be under £10.

In the monitor/TV debate, there is a form of
compromise when a colour TV set that has direct
video input can be used (but not with the 80 column
attachment and CPM extras we have mentioned
here). This input is used when a film from a video
recorder is shown, and can give a better result than

a CUTI'\:‘L‘I‘I.I'.I[H‘IFJ] one.

By adding this facility to the Commodore 64, it can
compete with the far more expensive micro
systems. The system we examined came from
Impex Designs and is called VideoPak 80. Adding
this plug-in cartridge replaces the original C64
border, and provides clear characters in either 40 or
80 column mode. There is a tremendous increase in
the screen raster rate, which means that this up

F
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The Impex parallel printer
interface can fransiate the
character set fo ASCIl, and
pass through graphics
characters; priced £69.52

SUPPLIERS OF
INTERFACES:
Audiogenics,

Box 88,

Reading, Berks.

Tel: (0734) 585334
Dams Office
Equipment,
Gores Rood, Kirkby,
liverpeol L337UA
Tel: (051) 5487111.
Impex Designs,
Metro House,
Second Way,
Wembley HAZOTY.

| Tel: (@1} 2000999,

Ram Electronics,

104 Fleet Road,

Fleet, Hants GU13 8PA
Tel: (02514) 5858,
Stack Computer
Services,

Freepost, Bootle,
Merseyside L200AB,
Tel: Q511 9335511,
Softex Computers,
37 Wheaton Road,
Bournemouth BHY 4LH.
Tel: 0202) 422028
Interpod,

Oxford Computer
Systems,

Hensington Road,
Woaodstock,

Oxford OX7 1JR.

Tel: (0993 812700

| SPT Electronics,
| Tallesbury,

Essex CM7 BSE
Tel: (0421) B&B4B4.
Impex,
Metro House,
Second Way,
Wembley,
Aiddx HA? OTY
Tel: (01) 9000999. 83
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The Commodore 14 inch
colour monitor (right)
costs around £230
(exc.VAT) = but before
buying, ask yourself if
colour's really necessary.

SUPPLIERS OF DISC |
DRIVES, PRINTERS,
INTERFACES:
Commodore Business
Machines,

675 Ajox Avenue, Slough,
Berks.

84 Tel: (0753) 74111

grade needs a monochrome monitor instead of a
domestic TV.

Adding the facility for 80 columns on screen
(with 40/80 softswitch) 1s in 1tself very useful; how-
ever, Video Pak 80 (from Impex) offers far more.
Included in the package is the Word Manager, a
word-processing package with Mailmerge facilities
(which costs £39.96 on its own). There is also Plan
Manager, an easy to use spreadsheet which can have
up to 63 rows and 254 columns. The package
includes communications software which allows
screen dump to printer at the touch of a button to an
RS5232 type printer. With the Video Pak 80, the use
of a disk drive is optional, though it will increase the
effective speed of operation. Complete, this package
costs £125; If the cost of the software supplied with
the system is subtracted, the cost of the bare B0
columns attachment (if available on its own) will be
very low. However, it makes sense to have the pack-
ageall-in-one,

SPT electronics also do an 80 column card,
which costs £110, or, with two slots and EPROM,
L£134,

The Z80 Video Pak also includes a disk-based
version of an improved user friendly version of CP
M called SB-80. In fact the SBEOIDOS adds a direct
printing mode to your choice of printer. Again this
upgrade must be used with a monitor not a domes-
tic TV, so must be added to the cost of using CP/M
with the Commodore 64. An external power supply
is also required, and is included in the price of £225.

Again bearing in mind that this add-on also
includes the features of the Video Pak, the Plan
Manager spreadsheet and Word Manager word-
processor, the actual net cost of adding CP/M is just
£100 - so although this attachment is virtually the
same price as a complete Commodore 64 computer,
the improvements it brings make it virtually a dif-
ferent system altogether, with just the name the
samece.

CP/M from Commodore themselves is likely to
be available soon, and probably from other sources
eventually. One thing that’s certain is that there wiil
be no shortage of programs for the Commodore 64
once these attachments become more widely

i
; A AR
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available.
t \PHICS ATTACHMENTS |

Still the most popular operating syvstem of all, but
shortly to be overtaken by PC DOS, CP/M is a
planned product (according to the current Commo-
dore 64 price list). No firm price and availability are
known as yet; however, there is a form of CP/M
available, not from Commodore, but again through
Impex Designs.

Called the Z80 VideoPak, this plug-in cartridge
attachment has a built-in Z80 microprocessor
designed to run any CP/M 2.2 program in 80
columns. As long as the disks have been formatted
for use with Commodore disk drives, and according
to Impex, programs formarted for the 64 are avail-
able through Lifeboat. Almost at the same time as
this arttachment became available, Microsoft
announced that Muitiplan would be available for
the Commodore 64; so this could be the first of
many programs available in Commodore disk
format.

Although there is a printer plotter available for the
Commodore 64 for creating charts, graphical
designs and presentations, a graphics tablet is ex-
tremely useful. With one of these attachments the
user ‘draws’ using a stylus and the whole system
should come complete with software.

One is available (from Audiogenics) for just £89.95,
called the Koala Pad (measuring just 8x6x1
inches and weighing just 11b). The active pad sur-
face is a slightly recessed four inch square with two
push buttons located above it. The Koala Pad is
held in the left hand, with the left thumb pushing
one of the buttons, and the right forefinger or stylus
doing the actual drawing. The Koala Painter menu
is split into three sections, Commands, Brushes and
Colour Palette, so that the user can build up a pic-
ture using freehand drawings combined with the
basic shapes contained in the menu.

By Neville Ash, a Computer Consultant.
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~ The natural development for
- Commodore 64 users

Unlock the full potential of your disk-based Superbase 64 - The complete information
Commodore 64, use Superbase 64 — the complete control system for the Commodore 64.
records -handling system that puts business-style
: power and practicality at your fingertips. Complete your Commodore 64 — Complete the coupon
I Superbase 64 solves a host of filing problems
' with its easy record formatting, powerful indexing R
and sorting, extensive outputting options, and its GP ?g:sk'?rzrf’:g Ehl{'%rlggétar Park
‘Superbasic’ programming capability. Surrey, KT4 7 1z :
Invoices/Finance & Banking/Membership/ Precision Telephone: 01-330 7166
Collections/Recipes/Personal Filing/Stock/ Software Telex: 8955021 PRECIS G
Prospects/Management Accounts/Car Fleet More information on Superbase 64 is available from Commaodore
. Records and many, many more! Dealers, Major Retailers or from Precision Software direct.

And Superbase 64 comes with a simple-to- From the authors of Easy Script.
follow manual and audio-learning cassette Sr—

so you'll have no trouble getting the
: benefits straight away.

plete :
System fqor théng::-mahﬂﬂ Contrg|
or

MModore 64_

i ; ey, Ring Round 5112
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|| MACHINE CODE

FOR
THE

GAMES ACTION

MOTOR MANIA

£8.95 ROAD TOAD

£5.95)

games, making a real family gome that anyone who can
see the screen can participate in. You have to find the
word that is hidden twice in the jumble of letters, then
guide your sights over one of the occurrences of it.

This brilliantly conceived program combines the best
parts of arcade games with the best of educational

L
Sl

The first to find it wins! You can play by yourselfor in
teams against the computer, or against other
players. Three difficulty levels are included to suit

young ond old alike!

£8.95 RENAISSANCE
THE CLASSIC CAR RACE GAME THE MIND-BENDING STRATEGY THE BEST FROGGY GAME FOR THE 64
FOR THE 64! BOARD GAME OF OTHELLO! BAR NONE! !
WORD FEUD £7.95

o M. S

CATACLYSM £5.95

Pure shoot-em-up arcade action for the 64
and unexpanded VIC! The Lunar city of

"o \ Erriom is under attack from the ships of

‘\’J} 7 the Jovian empire. Their merciless

Y s - bombing will reduce your city toa
(o

q pile of rubble, unless you con

hold them off. You are the
* commander of the sole loser
defence base. Your mis-

sion - hold out for as

®  |ong as possible.

You are an entrant in the great
Intergalactic Four Seasons Death
Racel. You must tackle the Spring,
Summer, Autumn ond Winter
sections with the objective of
running as many other cars as
p-ossi’a?e off the road. The op-
position is numerous, including
the indestructable but slow Tank
Cars, the tricky Deathmobilesand
many other Demon Drivers. You
have one advantage - your cor
can fly for a limited distance,
ollowing you to avoid hazards if
you're quick enough! All this and
more maokes Burnin' Rubber the
car race of the century!




NEW ORIGINAL GAMES
FOR THE COMMODORE 64

® NIGHTMARE PARK s in fact a compendium of m cﬂ M M DDUHE 64

14 games. The task of the user is to gain as many points as poss- 171S HATHO
: : R
ible travelling through a maze besel by obstacles at every turn. F AHE
CIGITAL [
These infuriating obstacles are overcome by a combination of PRODUCTTONS
skill, sharp reflexes or by sheer good luck making Nightmare
Park a suitable game for all ages.

PRICE £7.99
® DOTS & BOXES is an inteliigent game where the
user and the computer take turrt:sdln cr::;l}ietlnr:qqgg:;ﬁ -:y dr;:-- LASER S THIKE
ing a line between two dots. The aim of the game is to win the DISC £1n_50! CASS E?_Sn’ POSTERS £2.50

most boxes whilst skilfully minimising the number of boxes given
away to the computer,

1st class postage inland included
PRICE £6.95 Postage overseas + 10%

[ ] HEXAPAWN For strategic and persistent play. The

opponent (computer) has no initial strategy but is programmed

to learn from the user's wins to improve its own strategy.
£5.95 HIGH QUALITY
e CHOPPER LAND vour cn is chartered t
transfer goods from your base and‘r'loalr;d ;&??EDLE:. :rl ex?:|:ﬁ1r;ne$ PROGRA MS REGU’RED
game full of surprises. £7.99 FOR CBM 64 AND VIC 20

MSGM ROYALTIES & LARGE

Send Cheques/PO: DISTRIBUTION NETWORK

A.R. SOFTWARE

Collect this woucher
86 Avonbrae Crescent and number 2 from the

= S June Issue of Com-
Tel: 0696262036 | Tt i ISIS HATHOR

PARK, DOTS & BOXES ok .
DEALER ENQUIRIES or CHOPPER L,NS’;W Royden, Perks Lane, Prestwood, Great Missenden. Bucks.

WELCOME will get HEXAPAWN Telephone: Great Missenden 3224
completely FREE.

Ring Round 5113 Ring Round 5114

ELECTRONICS

Vie 20 computers
have been talking back to
their owners for quite some time. Now, |
Commodore 64 users can have that same )
pleasure too—by getting an ADMAN
SPEECH SYNTHESISER! It's word power ')
is endless as there is no set vocabulary. Yet\
operation is simple. The 64 elements of
English speech are pre-programmed to let you )
put your words together as soon as you switch
on. Just imagine,...you’ll be able to program your
own adventure games with characters that can
actually talk., Many leading software houses are
now developing programs that are compatible
with the Adman 64 Speech Synthesiser.

First releases are:
Twin Kingdom WValley (Bug—Byte) Attack—
Attack (Voyager)

ommodore 64
... finds its voice!

Bk and 16k RAM PACKS and o ——————————————

ﬂ..--. 3 PORT EXPANSION Adman computer accessories are available from ail |Plaass send me information on Adman Vic 20|
NOTHERBOARD good computer shops. For futher information, why l Accessories :
Prices around: not take a lead from our speech synthesiser. ... ask IN 1
for it! See | | deale simp he fName _____ == S 1

B o Fack £29.05 l;m,ulonl € you local dealer or simply post the H H
16k Ram Pack. . . . . £39.95 : Address B :
Motherboard. . . . . . £19.95 Dept. C, Adman Electronics Ltd., Ripon Way, | I
Speech Synthesiser . . £49.95 Harrogate, N.Yorks, HG1 2AU. Tel. 0621 740972 [ R ]
1 |

Adman Electronics Ltd. is 8 member of the Adam Leisure Group PLC [ — _B;Q-ﬂfgfmp_u.fsiegiv:gr_s_’
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| The Name
ForQuality
And
Innovation

lWritten by a flight simulator instructor and pilot.
-Superb graphics.comv@pore &t vic 20 16k £7.95

TRADE ENQUIRIES: ANIROG SOFTWARE LTD. 29 WEST HILL DARTFORD KEMNT (0322) 92513/8
MAIL ORDER’ 8 HIGH STREET HORLEY SURREY 24 HOUR CREDIT CARD SALES HORLEY (02934) 6083
PAYMENT BY CHEQUE P.O. ACCESS/VISA 50p POSTAGE & PACKAGING
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database program

called Magpie sounds
slightly worrying — will

it filch all your valuable darta
and hoard it in some inaccess-
ible nest deep inside the
system? However, this new
| package from Audiogenics for
the Commodore 64 is nothing
if not user-friendly, and in
SOmme respects quite innovative,

Magpie the unusual
combination of a cartridge for
the program and disk to store
the data and applications. The
package contains the cartridge,
adisk which has Help screens for
the commands, with two example
applications and the manual.

Use of Magpie revolves
around ‘pop-up’ menus, some-
thing which is more often
found with the new mouse
operated systemns like Macin-
tosh and Lisa. The second dif-
ference is the cursor: instead of
a square and ready, the option
selected is shown in red on a
white background; once this
option is selected the choice
changes colour to black.

After inserting the cartridge
the main menu appears on the
screen. There are five choices:
Run procedure; Use calculator;
Get system; Create system; and
Load and run (see above right).

The Commodore 64°s
special function keys are used
to manipulate the cursor. F1
brings the cursor to the top of
the list; F3 moves the cursor up
by one option at a time; F5
operates the chosen selection;
F6, produced with shift lock,
produces the Help facility for
the particular option being
used; and F7 moves the selec-
tion down one option at a time.

Before reaching the main
menu, Magpie wants to know
which disk drives are being
used. The program can be used
with the 1541 drive, and also
with the 4040, 8050 and 8250
{when a suitable interface like
the Interpod is used).

Taking the second option oh
the menu, Calculator, brings up
Magpie’s choice of up to 26 dif-
ferent variables, user selected.
This option can also be used as
aconventional calculator.

The third option, System,
refers to a complete application
which will be held on disk,
loaded into the 64 when
required. As each option is
taken, a second menu appears

Uscs

APPENDIX OME =

The followins
| available:=

Cet Syste@m
Create System
Load and Run

The Magpie pata-

ERIT
procadur

| The Cieakte

! aun Procedure

)

ceduT®

Edit FoIm

EXLIT

erase f
print fort

which overlaps the original
one; the chosen selection
appears in white on a black
background.

Mailing list is an example of
an application produced using
Magpie and the menu has
eleven options: Add names;
Modify name; Delete name; Print
labels; Selective print; Help with
index; Make new index; Get
saved index1, Indexed modify;
Sorted print; and Create new file,

All  applications  using
Magpie start with a form (or
page) which will contain the
basis for all the information
that is to be used. Magpie can
have two of these pages (forms)
active at the same time, and
each can have its own darafile.

Once this form has been
created, it can be accessed in a
number of wavs: sequential
access can be used where the
program starts at the first
record and works its way
through to the end of the file;
numeric access where the
numeric position of the infor-

MpPLE MERCS

1t
g is a diagram of al

uEeE -

e title

ritle

enter teit 3

MAGPIE: A USER-
DESIGNED DATABASE?

e m

{Main Henul

fallowing

the

mation is used; searched access

15 where Magpie works
through according to criteria
that you have already defined.

Indexed access can be used
with a named field as the key.
So that when the key is entered
Magpie can find the appropri-
ate record; sorted access can be
used where one of the special
attributes of the index file is its
sorted order. With this system
records can be entered at
random, and Magpie finds
them in order.

The various components of
Magpie are controlled by Pro-
cedures. This is just another
name for a group of commands
whieh linked together perform
a specific job. The user selects
the procedure title from the
menu, and Magpie actions this
command, then returning to
the menu and display end of
procedure.

By using Magpie a whole
sequence of commands can be
used with the Begin and
Repeat structure available, and

enus in Hagpie.

sh

a procedure can be altered after
a set number has been reached,
or changes made to allow mul-
tiple decisions. If this wasn’t
enough in a sophisticated data-
base, Magpie can also produce
graphics —such as horizontal
bar graphs, vertical bar graphs
and x and y points.

Magpie must be the most
advanced type of database cur-
rently available for the
Commeodore 64. [ts easy to use,
employs the latest state-of-the-
art systems with its pop-up
menus, has password security,
and 1s truly programmable,
The package can be as simple
or as sophisticated as the user
requires; in fact, the only main
drawback could be the speed of
operation of the 1541 disk
drive.

By Neville Ash, a computer
consultant.

Magpie is priced £99 from:
Avudiogenics,

PO Box 88, Reading, Berks
Tel: 10734) 664646

|
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COMPUTER ACCESSORIES

7 ikt Bl - av " % . Stack Lightpen + (available for VIC-20, CBM&4, BBC/B, Atari Stock Analogue Joystick [ovailable for VIC-20, CBMA4, BBC/B). |
comicompe s gt o3 35| | ARCT i wih e e gone o e AT [ S ey ol o WO CONer SO,
Orherﬁumes are available, tifles include:-Othello, Life, Go, - e ;
Draughts, Lost in the Lobyrinth, Crossword Twisier, Shuffler, Stack Dusicovers
Siock Storsboard !“TT’W’ ezpff‘s-nFl'l pree) Seek & Deslroy ond Simon.  Each gome costs E5.75 EE‘CN??&B?E EC#:n Uhir g%
- i Lriit BC! +
o Rk b s M L 070| [Srock Eskot Matkerbooed (ewiched £3335] | 1540/1530 Disk Drive £345
4k Rampack EIIJ._JS Stack Usility Cartridges:- 1525 Printer £4.60
Stack 4-slot Motherboard [switchad) £27.60 For cossette bosedsysrm-- Arrow |Ton|ki|."Fa;1Cosse-‘|z: £33.35 | | 1524 Printer £6.90
Stack 3k ‘Hi-Res' Memory Cartridge £11.50| | Arrow Plus jos Arrow with Assembler| £44.85 BAC (A or B} 2%
VIC/PET Rom Emulator Pocka e57.50| | Fordisk based systems: - Help {Toolkit/Manitor/ Disassembler) RX80 Prinder (Epson) £5.75
'-"ldl:ilzIPrr:lgrumme'sAIdsa'HlRsCmmunds]Cuﬂndge A i : 2875 FXB Printer (Epson) f5.%0
Vickit 3 [Comprehensive Hi-Res SEs‘ern: Cartndge £26.45 Ij”pw Help mdp with DOS"A“F"}H? §025) | Mori o Wispedhy) an)
ﬁn; =_|;'lgh Speedhfi::ssm.-'M ; l-;f.’:niror:l c.:bTridge £26.45 products available for CBMé4 only
ickit 5 (For use with Vickil 4 . prowides Assembler - - - = —— —— ———
*c:i'iries on Vic| (_arfn;;;e £26.45 WI . ggﬁ lg:;ggcub#’ £18.40
% Vickits availoble as Eproms only sublroct £10.35 from abave Contronies Imerlace g £070 | L G Other cables available on request ;
Stack Rom'n'Rom Carrier (1akes 2 Roms + 3k Rom) £9.0 These products available for VIC-20 and CBMS4 g = =
Multi-Rom Carri : e p = d. : :
s Carrier £16.10 — Grophix-Ed a unique grophics editor packoge for the BBC/B
ese products are available for the VIC-20 only. [Stack Doto Cassettes C12/C15 A £0.55 | £13.80
sSirci=ir st ol VAL o soyvprot s commesens EICID

ATARI Spectrum A complete range of peripherals from just one source! NS

Flease send me a Free brochure, price list and the
address of my nearest stockist.

&t
ﬂe @rm}autet peop[a

STACK (CUSTOMER INFORMATION CENTRE)
290-298 DERBY ROAD, BOOTLE,
LIVERPOOL L20 8LN

E. & O.E

DEALER ENQUIRES- 051 9335511, ASK FOR 'DEALER SALES'

Ring Round 5212

:fhe best debugging/utility ROM for the BBC! gwglﬂjﬁm
i SOEERWARE

* CTRLF . = % + .
Vake SPY2 is the new comprehensive debugging monitor, dis-assembler and
disc utility ROM from SYSTEM.
* NOCTRLF
* NOBRK SPY2 encompasses all the superb easy-to-use facilities of the renowned
* CLST SPY debugging monitor, additional front panel commands,
* HLST a new set of powerful disc recovery utilities, a formatter,
* XLST a relocator, program trace facilities and a versatile dis-
. prnany assembler.
Lot * inspect, single-step through or dis-assemble ANY ROM
* WHAT , ;
* single-step through subroutines in one go
* AXY
o * toggle/clear breakpoints
St Price held at £24.15 inc vat for o : : :
* MAKE orders received before 1st May. colour or black and white front panel display option
* STAT Mormal price of complete package £30 inc. vat . hex dump-’ full or iI'ItEHigEI"It diS'Essembl‘f option
* DEDIT -
* REFORMAT * disc sector editor with * find disc space
h nd ASCII displa
* FORMAT DOWEFfU' i 2P * create and amend disc catalogue
* VERIEY .disc recovery * recover and reformat bad track entry
* WHERE : Uti”tiES * find string or hex code on disc * download (and run) disc file
* MLOAD * unstoppable verify disc utility

* MRUN

90 SYSTEM SOFTWARE Dept. CA 12 Collegiate Crescent Sheffield S10 2BA
COMPUTER ANSWERS Ring Round 5213 MAY, 1984




The BEST VALUE
Letter (Quality Printer -

available for your Spectrum
Now with ZX LPRINT Interface

inc VAT
all for £299 ool
DELIVERY

READY FOR IMMIEDIATE USE,
~JUST PLUG IN & GO!

IDEAL FOR:- N ¢

* HOME CORRESPONDENCE i
* BUSINESS USE
* DOCUMENTS T
* SHORT STORIES =

The TP1 manufactured
in the USA by Smith
Corona, is without
doubt the best value for
money letter quality
printer ever offered to Spectrum
users. Dataplus-PSI Ltd. have added
the UK's best interface and cable assembly
ZXLPRINT plus the best word processing
software - TASWORD givingfyou a complete
package. Guaranteed to work first time.

Use standard stationery or, for only £79 (if ordered 2
with your TP 1)we will supply a tractor feed so you can
use continuous or fanfold paper.

VISIT OUR SHOWROOM AT 39-49 ROMAN ROAD,
CHELTENHAM.

Don't delay - At this price the stocks won't last
forever!

SPECIFICATIONS

Print Speed: 120wpm INTERFACES

Character set 128 ASCII 88 printable  parq)je

ghf"ﬂf‘-ﬁ" spacing 12 CFI Centronics compatible, 7 bit parallel
rinting: Linidirectional data 3 contral lines (data, strobe bllﬁ}'

Paperwidth 13" max acknowledge)

Writing lime: 10.5" 1 26 character line

L
Line spacing: & lines per inch Serial fck
Pdpergpc-gdg:r,rlrmr. Em' lesheet or  R9232C compatible, 50-19200 BPS,
fanfald 3 & parity and character bit length all
240 volts, 50Hz switch selectable
Dimensions (H) 64" (W) 195" (D)
124"
\n‘;clght 185 Ibs For techrecal quenes telephone our

EXPERT HOTLIME 0242 37373 orcal
n at our showroom

Operator Controls: Power on/off, top
of faem, impression controls (5 levels)

DATAPLUS-PSI Ltd. 39-49 Roman Road, Cheltenham GL51 8Q4Q
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For the past five years “Personal Computer World” has led
the market in microcomputer magazines and has a reputation
for publishing the very best software for all the most popular

micros. The latest additions to the series The Best of PCW Software

are these two exciting volumes for

The Commodore 64 and The Electron.

This BEST OF PCW series contains the finest programs written
for each machine plus a wealth of hints, tips and utilities which
will prove essential reading for all serious programmers.

£5.95 .

Available through all good bookshops, or fill in the form below.

ORDER FORM Book only Book and Casseite
To: George Philip Services Lid R :
9 .\j ]d.LiL‘ Ro: Jl i o v Best of PCW Software for the = Best of PCW Software for the
“rr .kti > 40 | Commodore 64 £6.50 (post paid) | Commodore -‘.\-_1 plus cassette
Li ILl iy . Best of PCW Sofiware for the £11.95 (post paid)
ittlehampton Electron £6.50 (post paid) Best of PCW Software for the

West Sussex BN17 TEN

I Electron plus cassette
£11.95 (post paid)

Please send me the following 2
(tick where appropriate) Ring Round 3215

—— ——— — — -

I enclose my cheque/postal ordef
for £

(Please make pavable 1o
George Philip Services Lid)

Name

Address




order

SCreenpLay

€200 COMPETITION

SCREENPLAY offers anyone who buys the
ANIMATOR for the DRAGON 32/64 or the BBC Micro, the
chance to recover the cost and a whole lot mare.

All you have to do is to write an original program
using the SPRITES from the ANIMATOR. Programs may be
written in basic or machine code.

The winning program will be published by
SCREENPLAY and the author will-receive £200 cash plus
royalty payments, subject to SCREENPLAY standard terms
and conditions, a copy of which can be obtained by
request.

Even if you don’t win the £200 cash prize, if your
program is of high enough standard, you could be making
MONEY before the closing date of the 1st September 1984,
by having your program published by SCREENPLAY.

Rules of the competition and entry forms are included
in the package. All entries will be acknowledged.

basic or machine code programs.

FEAEE T
B 1| S |
il E |

W > 4

THE ANIMATOR is a sprite GENERATION package for the BBC MICRO
and THE DRAGON 32/64. The sprites produced have collision checking
facilities built in and can be moved around the screen from your own

The programs are supplied in a box with a comprehensive manual
and demo programs. Details of each product are given below.

SPRITE FEATURES INCLUDE:
BBC MICRO:

Maximum size sprite 30 x 30 pixels:
16 colours in each sprite:

DRAGON 32/64:
Sprite size up to 40 x 40 pixels:
all available colours:

64 sprites at 8 x 8 pixels or 9 sprites at all 5 H_I-RES modes:

30 x 30 pixels: 25 sprites at any one time:

Each sprite generates 2 other related 40 page manual and demo game
clones. included.

ONLY £11.95 ONLY £9.95

DEALERS
CONTACT 041-248 2481 for details of

our range of software and dealer terms.

PROGRAMMERS:

Excellent royalties paid for top quality

original programs. Send off now to, the

PROGRAMMING DEPARTMENT at
SCREENPLAY.

&

[Cut out this coupon and send it now to:

SCREENPLAY, 134 St. Vincent Street,
Glasgow.

Please rush me THE ANIMATOR for the:
DRAGON 32/64[ 1£9.95

BBC MICRO[ ]1£11.95

Tick as appropriate
R g T L e T R S e
Address

All cheques payable to SCREENPLAY. chls

MAY, 1984

Ring Round 5216
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PENDLE SOFTWARE

A range of Accounting systems designed by accountants in commerce and
practice to aid your business administration

PENDLE ACCOUNTANT PENDLE RETAILER
Final accounts preparation system for practising accountants Cash book system linking to Pendle Nominal,

PENDLE INVOICE PENDLE SALES PENDLE PURCHASE PENDLE NOMINAL PENDLE PAYROLL PENDLE STOCK PENDLE POS
Integrated accounting systems extensive reporting.

PENDLE DATABASE (new release)
A flexible program generator with extensive facilities. Greates turr nkey menu driven applications of your own design

Pendle Assel Pendle Plant Pendle Costing Pendle Fleet Pendle Maintenance
Fixed Asset Accounting Plant Hire Control System Job Costing System. Vehicle Fleat Cosling Planned maintenance
scheduling.

APPLE Il, APPLE lle, MULTI USER SYMBFILE, SIRIUS, APRICOT

Contact Steven Healey or Garry Lavis on 0706 229125

Nelson Computer Services Ltd

ST. JOHN'S COURT, BACUP ROAD, RAWTENSTALL, LANCS. BB4 7PA
Tel: ROSSENDALE, (STD 0706) 229125 (6 lines) - Telex: 635615

Ring Round 5217

N -5t CASSETT

VALUE thats
out of this. world

50 GAMES ON ONE CASSETTE

DHAGON BE@AB Spectrum ‘q:r.hlc LILU "ORIC1 zZxar VK= 1)

r——-——_——_--——-—_-——__

=

It is impossible to

AL - Please send me by return of post, Cassette 50 at £9.95
i tell you everything I EXPRESS DELIVEHY' p&r tape | enclose a cheq‘;uppnjstal order for ;

. about the 50 games on Lzl i
CASSETTE - 50 but they include ORDER NOW £ [ o !
" many types such as maze. arcade, I | TN | Cascade Games Ltd, I
missile, tactical and logic games, Harre Please debit N d S
to suit most tastes in L‘umnl.:h‘r myW N No| . PIRG Fos T T o, I
game playing. Address :
C-ﬁSFHSeET;rE” 50 wil ﬁﬁeal o . l SPECTRUM E ORIC-1 ’:‘ X 81 [:J vIC 20 } |
{r] of all ages and 2 Qanes
b mE:ny ey | i BEC AB DRAGON ATARI APPLE j M I
. entertainment for all the family at ; ost Code - Lt
a fraction of the cost of other e .i; guf}i"ge Eaarn::\,.wfa Crescent, Harrogate,
computer games. =, | 2 |‘-°“““*f ods North Yorkshire, HG1 5BG. England l
94 e e e ey Lﬂem‘ers & Stockists enguiries welcome. *B7m Telephone: (0423) 504526, CAS /B4
- O S . S e S S el u D O O O . . e . . .
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Now the
Commodore 64
means business

The Game’s over. Wouldn't you like to increase the
applications potential of your Commodore 647
Transform it from a fun family computerinto a
truly professional tool? Now — thanks to Handic,
the world’s largest creator of Commodore
software — you can give a powerful new
dimension to your 64's performance. We have
pioneered a new program called CALC RESULT that
dramatically expands the financial planning
potential of your Commodore.

Doctors, Dentists, Lawyers, Bankers, Brokers and
other money managers exploit it to keep track of
complex client accounts. Builders, Garage
Owners, Retailers of all sizes, and

Calc Result

offers you a new perspective
on financial planning.
Our 3-dimensional
spreadsheet sums up
pages of figures
in one easily
undersioad
financial
model,

i
i
|

Calc
Result

Easy

Single page spreadsheet
(64 columns x 254 rows).
Built-in graphics. Formula
protection, flexible print-out,
colour conditional functions
and mathematical functions,
Delivered on plug-in cartridge.
Dala storage on cassette or disk.

MAY, 1984

descriptions now use the spread sheet formula for
instant feedback and analysis of trading results,
In aworld where ease of access and speed of
assessment are essential, CALC RESULT gives
everyone the powerto harness the untapped
potential of their Commodore.

CALCRESULT is versatile...use it to calculate loan
and mortgage payments, forecast budgets,
balance cash flow, monitor stocks and shares, plan
personal and corporate taxation, check expenses,
log and analyse all kinds of bills.

CALCRESULT instantly translates figures into
multi-coloured bar charts. It has a built-in ‘HELP”
function and is absolutely accident proof.

(£99-00 VA7)

Calc Result
o Advanced

Allfunctions in Calc Result
Easy plus 32 pages (Three-
dimensional viewing). Page
add, window, split-screen (up
to four poges on the screen af the
same time), and help functions.

Delivered on plug-in cartridge plus disk. Requires disk drive.

For more information contactiour Advisory Centre on
0344-778800 or simply contact your local Commadare ar
Lightning dealer, or clip the coupon.
L 8 _§B N B § § N B R
I would like you to send by return post further infarmatian on the CAS
Handic &4 range

MName Title I

:- CMpany

Address l

-
[

5 Albert Rood, Crowtharme

Berkshire, RG11 7LT
Tel: 0344 778800 Telex: B49426 software Ltd

EEN BN NN NN B NN BN B Thinking ohead

Ring Round 5219
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Eprom Pr

rammer
Micro

This compact, elegant unit programs 2764 & 27128
eproms and offers the following attractive features.
® high quality, low cost @ menu driven software incorporating
the following commands: pg)gram, save, verify, testblank,

fortheB

checksum, select eprom, MOS call, ROM format @ optional
conversion from Basic to ROM format @ free 2764 aprom
containing programming software — no cassette loading prob-
lems @ easy to use 28 pin zeroinsertion force socket @ built-in
voltage converter @ integral cable connecting to user port: no
other connection needed @ comprehensive documentation
plus one year's guarantee.
This product is available in quantity NOW!
Programmer and data sheet from Softiie Ltd.,
87 Siivertown Way, London E16 4AH Tel: 01 474 0330

Ring Round 5220

PRICE BREAKTHROUGH

PRINTERS:

EPSONRXS80 ..... s LIRS £249.00
ERSONBXRBUFIT v e i £279.00
ERSENBXBO e e £379.00
el s e e L £375.00
SEARDEETATG & . foiof o Li it S £365.00
KR BRI e o £259.00
MONITORS:

SANYOMONODMZ2112 ..o £75.00
SANYOMONODMB112CX ...neeeooe £99.00
MICROVITECCOLOUR 1431 ..o, £197.00
MICROVITECCOLOUR 1451 ..oovvveeeee . £297.00

PLUS FULL RANGE OF SEIKOSHA
PRINTERS, TORCH DISK PACKS
ALL AT INCREDIBLY LOW PRICES.
ALL PRICES INCLUSIVE OF V.A.T.

microFAST | = E}E
The Experts PAN - :

01-729 1778 e e

%

e T LTy e ——

57 Hoxton Square, London N.1
PHONE FOR PRICES & FULL RANGE

S e R |

DDT SOFTWARE

presents

MASS

MACRO ASSEMBLER FOR THE BBC

Take the effort out of ceding and be professional with MASS. MASS
is a powerful new ROM based macro assembler for the BBRC.
Assembles direct from disc or tape, so there is no limit on the
spurce size. Flexible source code reguirements allow any editor
to be used, e.g. VIEW or WORDWISE, even the BASIC editor.
Supplied with free utility disc including many useful macros and
a sort routine.

Selective symbel dump

Conditional assembly

All O8 calls supported during assembly
Detailed manual

Assembles to disc or memory

Macro or dise files may be nested
Uses same format as BASIC assembler
Flexible listing control

Hinary and string data supported

Over 20 powerful pseudo-ops

Linking facilities

OOk E R OEEEEER

Dealership and educational establishment enquiries welcome
Price £34.95 (including VAT and carriage)
Order, enclosing full remittance, from:
DDT SOFTWARE
Freepost,

Worthing, West Sussex, BN11 1BR.
Tel. (0903) 213174

Ring Round 5301

SOPHISTICATED GAMES FOR VIC 20

VIC CRICKET Realistic game of skill and luck with
all the major rules of cricket correctly interpreted.
Full scorecard, printer and game save facilities.
Needs 16K expansion. £5.99*

LEAGUE SOCCER League championship game
for 2 to 22 teams/players. Automatic fixtures, full
action commentaries, match facts. League tables,
results check, postponed games, etc. Non league
matches also playable — the VIC will even make the
cup draw. Printer and game save. Needs 16K
expansion. £5.99*

WHODUNNIT? Twelve guests have gathered for
drinks at Murder Manor. However one of them has
more than drinks on his mind. Thrilling detective
game for 1 to 6 players, with genuinely different
murder every time. You can even re-name the
suspects| Needs 8K expansion. £4.99*

TOP OF THE POPS Money making game about
the music business. Make your own records and
see them climb the chart. Printer and game save
facilities. Needs BK expansion. £4.99*

VIC PARTY Contains MASTERWORD, A DAY AT
THE RACES, GAME X (Strip Poker), and
CONSEQUENCES. Four games ranging from the
serious to the ridiculous. All good fun - nothing
offensive. Needs at least 3K expansion. £5.99*

Available from
SOPHISTICATED GAMES,
Dept. PCG, 27 Queens Road, Keynsham,
Avon BS18 2NQ. Tel 02756-3427

WRITE FOR DETAILS OF OUR FULL RANGE

*P&P free (U.K.) only. All games sold subject to our
conditions of sale, which are available on request

Ring Round 5302
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There are an ever
increasing number of
ROMs coming onto the
market for the BBC
Micro. Provided the
instructions are strictly
adhered to, the fitting
seems to be simple
enough; however,
opinions seem to vary as
towhether any damage
canbe donetoa

Iam going to do some
Open Umversﬂy
computing courses over
the next two or three
years.[am willing to
spend up to about £1,500
on hardware and £500 on
software. I must be able
to program in UCSD
Pascal, structured-

Basic and assembly
language.Tam also
interested in Lisp - what
machine would you
recommend? Also, how
closeis HCCS Pascal-T
to UCSD Pascal?

D H Robinson, [lkiey.

A BBC Model B with twin
disk drives and printer would
be a good choice and well
within your budget, but
wouldn't guite meet your
specification. BBC Basic offers
structuring in the form of
REPEAT ... UNTIL loops and fast
and powerful procedures. It
also has a 6502 assembler built
into the Basic interpreter.

computer if one of these
ROMs is defective,
either because of the
program itself or due to
a production fault, or by
mishandling during the
fitting of the ROM.,
Obviously there is no
way of testing
beforehand. Any views?
E A Allchin, Bridgewarer.

We haven’t come across any

ACADEMIC CHOICE

We haven’t come across
anyone offering UCSD PBbLJI
for the BBC yet. HCCS's
Pascal-T is a Pascal subset in
ROM, and doesn’t ﬂupport
records, sets or reals. It com-
piles down to threaded—inter—
pretive code; and if it sounds
like Forth it’s not surprising,
as this Pascal compiler was
written in Forth! |

Acornsoft’s S-Pascal is also
a subset, compiling down to
6502 machine code, rather |
than the UCSD P-system. Itis |
not yet available at the time of
writing. However, Acornsoft’s
Lisp is available at £16.85 for |
cassette, and £19.90 for the |
disk version.

Pascal-T costs £59 fexc. VAT)
from:

HCCS Associates,

533 Durhom Road,

Low Fell, Gateshead,

Tyne and Wear NES 5EY.
Tel: I0632) 821924,

Ciry of dreadful circuits - can a dodgy ROM cause damage to your BBC system?

A CAN ROMS DAMAGE?

cases of faulty ROMs causing
damage. Since they are only
memory devices, it would
seem unlikely that a dodgy one
would do anything more
serious than crash the system.
[f you are really nervous, you
could install a RAM board in a
sideways ROM socket, and
copy your ROM software into
it! Damage could, however, be

done by incorrect insertion of |

— ROMs, bending or breaking
legs, and so on.

Both the BBC and ROMs
are surprisingly robust, but
.my reputable dealer should be
willing to fit a ROM for you if
you are worried. All the
ROM-based software that we

:]:]9
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Acorn’s View ROM
supports
programmable h1gh-
lights; Epson printer
driver supportsa
enhanced 132 character
typeface. What is the
Viewcode for this effect?
George A Fortune, Reading.
The following line, entered
from Basic, will put the Epson
into 132 character mode:
vDU2,1,27,1,80,1,3,3.
Unfortunately, vou cannot

| enter VDU commands once you

have seen has been supplied
with clear fitting instructions.

are in View, and to cap it all,
the Epson printer driver resets
the printer back to its default
starting values every time a
print is begun. This means
that it is reset to 80 column
mode. We examined Acorn-
soft’s Epson printer driver,
and it is a very complex piece
of code. It would have been
nice to be able to amend it so
that the 132 column option
would be one of the highlight
codes, but we were unable to
achieve this. However the fol-
lowing steps will create an
Epson driver that does not
reset the printer back to 80
columns:
*LOADEPSON 1800
781BD5=0
*SAVEEPSON1 1800 + 100

The procedure will then be
to enter the VDU command
above (which you could
*BUILD to create a *EXEC file),
then once you are in View
command mode, enter PRINTER
EPSONI.

Tuse Pet 4032 and 4040
drives in a school; we

will shortly take
deliveryofa BBC Band
disk interface. I feel it
should be possible to use
the IMHz bus to send
and receive the signals
to use our 4040 disk
drive. We cannot afford
BBC compatible drives
at the moment (and I
prefer the Commodore
system in any case). [s it
feasible and how should
it be done?

K Goodier, Bridlington.

We have been (pleasantly) sur-
prised to find that disk drives

DRIVE SWAP

from other computers have
worked successfully with our
BBC Micro. Drives that have
been used with a Nascom and
with a Pet (using a Compu-
think disk system) were able to
be plugged straight into the
BBC disk interface and used.
All the drives wused were
Shugart standard, and it may
be that your drives are the
same. Trying to use the IMHz
bus would take you down a
very non-standard road. If
your drives don’t work, then
remember that drives are get-
ting cheaper all the time, so

| o SR

you may soon be able to afford |

them.
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INFO
SOURCES

IThave a 48K Spectrum
on which I'm writing an
arcade-style game, and
am after getting
continuous sideway
scroll (such as in
Scramble)and a
constant background
sound. How do I achieve
these effects?

Also, could you
recommend some books
on programming the
Spectrum which include
hints on graphics, sound
and Machine code?

Andrets Patmore, Brighton.

A book would probably be the
best source for finding the in-
formation you require, as you
need a machine code routine
which moves the screen data
about. We suggest you buy a
book called Delving Deeper
inte your ZX Spectrum by
Dilwyn Jones (published by

Interface), priced £7.95. This |

contains all the information
you should need to get the
effects vou require.

RAMPANT
GRIZZLY
CURE

I have a problem with
my copy of Imagine’s

Ah Diddumsgame,
When I am not touching
the keyboard the bear
character has a mind of
its own and goes tearing
around the screen. Can
vou help me?

P Flercher, Norts,

It sounds as if you either have
a bad copy (if the rest of the
ZX Spectrum works normally)
or you are affected by the
‘Model 3 Syndrome’:. on
Model 3 Spectrums, the EAR
socket (Bit 6 of the keyboard
byte) is now Binary 1. On

| Onthe ZX Spectrum
thereis noscroll
function; neither is

there any ‘fast’ or ‘slow’,
as on the ZX81. Can vou
give me the Spectrum
equivalent? Will this
allow me to use many
ZX81 programs on my
ZX Spectrum? Also,
could you tell me how to
use amodemona
Spectrum, and how
much would it cost?

M Savage, Aldershot.

The Spectrum equivalent of
SCROLL is RAND USR 3280.
There is no fast or slow modes

on the Spectrum, it is always
‘fast’ in comparison with the
ZXBl. Simply ignore these
two statements when vou are
translating from ZX81 1o

Thavea 48K ZX
Spectrum: could you
suggesta program for
invoicing?

B Simons, W Yorkshire,

Iam a 48K Spectrum
owner: could you please
tell me if it could help
me keep a daily account,

| with up to 300 entries for

awhole year, and then
work out the total loss/
profit?

Also, could I subscribe
to Micronet - are some
of the pages which can
be accessed free of
charge?

C Ulahowe, Huddersfield.

Your number of entries (300 a
day) is quite high, Mr Ulaho-
vie, but some of the firms

provide a suitable program.
The data can be stored on tape
or disk, but disks are more
expensive of course.

To subscribe to Micronet

Models One and Two, it was
Binary 0.

This mucks-up the key-
board checking routine caus-
ing the effect you describe.
Send the program back in both
cases and get an up—to—date|
copy which should work on all |
models. |

you must first obtain an adap-
tor like their VTX5000 to
which vou can *talk’ to Prestel.
This costs approx £99. You
then have to have a socket
fitted to take the modem by
British Telecom, and pay
rental charges for the socket
and the telephone time to B T

ACCOUNTING
FOR TASTE?

given below might be able to |

Spectrum Basic.

As the Spectrum has no
serial port you will need an
RS232 interface in order to
use a modem. To allow Spec-
trum users the facility to
access Micronet/Prestel,
Prism has produced the
VTX5000 which is interface,
modem and software on ROM
all in one unit and costs
£99.95,

Should you wish to access
other databases, such as our
CABB, then the Micro Mania
interface is suitable, priced
£33.50. With regard to soft-
ware for communications
using the Micro Mania inter-
face, we printed a program
called Specterm in the March
"84 issue of Computer Answers.
JWV Software has two pro-

and a three-monthly subscrip-
tion charge to Micronet for
access Prestel and Micronet, |
The page charge comes on top
of this. Most of the pages are
free, and there is plenty of |
warning before you pay for a
page.

Transform,

4] Keats House,
Parchester Mead,
Beckenham, Kent

Kemp, 43 Muswell Hill,
london N10 3PN,
Hilderbay, 8-10 Parkway,
Regents Park,

London N'W1 7AA,
Hestacrest, PO Box 19,
Lleighton Buzzard, ‘
Beds LU7 0DG.

IThavea ZX Spectrum,
which I use withmy
colour TV, but I keep
getting just a black-and-
white display. What's
wrong?

Fonathon Camp, Essex.

The ZX Spectrum needs time
to warm like any other device,
try adjusting the TV control
after it has been on for about
half an hour.

FINDING FUNCTIONS/
MODEM CHOICE

grams to run with the same
interface and will sell you soft-
ware plus interface at £33.50.
Using the Micro Mania
interface, any commercially
available modem can be used.
As yet, no-one has produced
the software to allow the Prism
VTX to be used either as a

1200 half duplux modem (user |

to user) or as a 1200/75 baud
modem for Prestel in compat-
ible boards like our own
CAEB.

Micro Mania,

378 Caoledonian Road,
london N1 1DY.

Tel: (O1) 609 3559
JWV Software,

137 Allington Drive,
Strood, Kent.

GETTING

TO DATA
FASTER

Could you explain how a
Microdrive and
interface would make a
difference to usinga
database (as opposed to
just using a Spectrum
48K and cassette
system). I know thata
Microdrive can hold just
under 100K, but as only
48K (orunder) can be
fed into RAM, I don’t
quite see any advantage.
Steve Bowman, London.

The simple advantage is
speed! Databases need to
access information quickly.

Rewinding a tape from begin-
ning to end can take a few
minutes, but any information
on a Microdrive can be found
and loaded in 10 seconds.

In any database the infor-
mation is held in files which on
tape or Microdrive can be up
to 85K long. Only the section
of the file required at the time
is loaded into the ZX Spec-
trum (as you say, a maximum
of 48K). The sections need to
be swapped at the fastest speed
possible, hence the improve-
ment by using the Microdrive.
Files can also be copied much
quicker and easier using two files.

COMPUTER ANSWERS
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; T'i‘he BBC Micro can now give your

children a private education.

. The BBC Microcomputer now accounts for 80% of the A chance to teach the Micro a thing or two.

- | computers being ordered under the current D.O.1. Primary With the Animal, Vegetable, Mineral program, the
School Scheme. children can get the computer guessing.

: It’s also the computer which a rapidly increasing They think of an object. The BBC Micro has to decide

j number of people are t:himsing for their homes. what it is.

il One of the reasons for its success is that it makes Ifit doesn’t come up with the answer, the children can

z learning highly entertaining for everybody. From children keep giving it hints.

1 who are getting to grips with the alphabet, to adults who In doing so, they are enc: wiraged to question the

i | want a gentle but intensive introduction to the complex  difference between such things as crocodiles and alligators,

- world Uf{'.(}m]]uting. or whether oil is vegetable or mineral.

: Now, there’s a substantial new catalogue of educational The program also encourages them to consult refer-

."lif:n}lf(l "'lpll ter.

It has been dﬂ'i'|0pl*l‘| b}"
Acornsoft, the software division of
:"lL‘DI’['l (:flln[!l"'l'.r.“\ \‘\-'h(]‘ manu ri!(fl.llrf‘

the BBC Micro.

! | programs specially for the BBC FACEMAKER (G000 G W

J Making faces without getting
scolded.
With the new Facemaker

; program, your children can make o acoem TR
| over a million faces. Its like an idl'nli—kil.a"nwing them to ence books so that they can ask the computer inf-rmu-:ingh'
% depict anyone they want. They start by choosing the eyes. tough questions. '

Then they can choose the mouth, the ears, the nose, the
facial outline and the hairstyle.

And if they really fancy dressing up, they can add
earrings and hats.

In doing all this, they learn to read and spell, as well as

Questions on Julius Caesar from J. Julius Norw ich.
John Julius Norwich’s History Quiz is one of the new
BBC Micro Grandmaster quiz series which also covers
theatre, crime and detection, music, science fiction and

developing their powers of description. royalty. ; : : j ;
& On the history front, there are 300 brain-testing
The money program, two games for the price of one. questions, covering all aspects of British history from Julius
| Mr.T.is an engaging little figment of the microchip Caesar to .\-‘Iurgan'l Thatcher.
who can teach your children all the com plexities of our And to increase the educational value, Mr. Norwich has
| coinage system. posed the questions from angles which will give a broader

His Money Box program has two games, each of which  understanding of events.
ean be played at different levels.

In Money Match, the challenge is to collect a set of
COINs, matching them according to ﬂlapt-, size and value. Acornsoft’s new catalogue.

In Money Box, you can give your child and Mr.T. a For a free copy, complete the coupon, or telephone
helping hand to get all the coins on the screen into the box.  ()933-79300. Or ask your local BBC Micro dealer.
(Its always different, because the coins on the screen are If you're not yet a BBC Micro owner, you can get full
based on the small change you have to hand.) details of the l'illllpl—ﬂl‘r‘ at the same time. '

For the full l'ul.illugﬁ ('l_i|] the coupon.
There are thirty more new BBC Micro programs in
) prog

To Acornsoft, ¢/o Vector \]arkt'[illg_ ni'niu;_[lurl |'::1'1ull-,“|-||in;imnmgh,
Northants NN8 2R1.. Please send me the new Acornsoft catalogue CAS
| “At Home With The BBC M icrocomputer.”

[ would also like details of the BBC Micro [ (uick)

Address______

Name Ul |

Posteode




Iunderstand thatitis
possible to make your
own leads to use an
ordinary tape recorder
with the Commodore
computers; is the same
thing possible with the
new Atari, and if so,
how?

C F Price, Fife

CUSTOM CASSETTE

The 410 cassette recorder is
not just any old recorder with
an expensive lead hanging
out — apart from the fact that it
has a two track head, it is also
modified internally. The Atari
computers record data using a
method known as Frequency
Shift Keying; the Atari gener-
ates the required sound fre-
quencies and sends them out

Allin the family: the Arari 800 15 able to use VCS joyvsticks.

DraGON

WHICH IS
BEST DOS?

I run both Dragon and
Commodore 64 systems.
I hear that the Dragon
disk system will run

059 and Flex, and that
these have advantages
over CPM and the
Commodore operating
system [ use now. Is this
so? (Principal use is for
asmall business.)

| Graham Alcock, Swansea.

| Flex and O89 do have advan-
tages over CP/M, largely due
to the fact that they were
designed later and take advan-
tage of advances in software
technology. However, CP/M
has one emormous advantage
| over both these operating

| systems —it has been around |

for so long that there are liter-
ally hundreds of applications
programs which will run
under it. A combination of
| Wordstar and dBase IT will
| cope with the word-processing
and file handling demands of a
small business, but there are
plenty of other packages to

to the recorder and these fre-
quencies are sent out to a very
fine tolerance. The 410
receives the signals and
records them onto tape.

This may seem just like any
other computer's recording
method, but the system alters
slightly when the data is sent
from the 410 to the computer.
The 410 listens to the tape

JOYSTICK
DIVISION?

Can the Atari 800 take
the Atari VCS video
games and joysticks?
KSrmon Gluster, Holybourne, Alton.
The Atari 800 will accept any
of the joysticks or paddles that
are available for the VCS
machine. It will not, however,
be able to use the cartridges.
The VCS and B00 use differ-
ent processors, and apart from
anything else, the physical size
of the things is too big for the

itself and interprets the fre-
quencies that were recorded
onto the tape, either high or
low frequencies. After listen-
ing to the sounds, the 410
sends out an electrical current
to the computer, which is
either zero voltage for a binary
zero or 5 volts for a binary 1.

No other commercial tape
recorder will have the necess-
ary circuitry installed. Com-
mercial tape recorders are only
able to send out sound fre-
quencies and not the straight
voltages required by the Atari;
one advantage to this 15 a more
reliable load.

Adaptors are available to re-
produce the circuitry inside
the 410 but we have only seen
them advertised in the US.
You could buy one from the
US, but by the time you have
paid for it and shipped it over
you may as well have bought
the 410 or 1010 recorder.

Reliability is such an im-
portant consideration, that we
think paying the extra is prob-
ably worth it.

DOUBLE DRIVE COSTS

Iam interested in
purchasing a Dragon
disk drive. How much
would a double disk
drive cost, and what
makes are available?
Also, whatis the

cheapest graphics
printer on the market
for the Dragon?

| F Ingleton, Kirby.

' Dragon Data’s disk drives cost
£275 for a single drive and
£385 for a dual. An alternative

system is the Cumana drive
which works with the Delta-
dos systemn, these cost £299
for a single drive and £425 for
a dual. The two systems are
comparable in terms of disk
capacity, but the Deltados
system is more ‘user-friendly’
and wversatile than Dragon
Data’s disk extensions to the
Microsoft Basic supplied.

As disk drives for the
Dragon are a relatively new
product, disk-based software

is fairly scarce at the moment,
but this situation is likely to
change rapidly. The cheapest
graphics printer for the
Diragon currently available is
the MCP 40 colour printer
plotter. This offers four colour
printing using miniature ball
point pens, and costs £149.50. |
All the items mentioned above
should be available from your
local Dragon dealer.

The quality of print is quite
reasonable.

MEMORY ADDITIONS

Canyouadd RAM chips
on a circuit board via

the ZX81 cartridge
board toa Dragon 327
Could you tell me how

to add it to the existing
Dragon memory? Also,
is there a compiler for
the Dragon 327

Nadeem Walavar, Sasan.

It is possible to interface extra
memory to the Dragon via the
cartridge socket, as all the
necessary address, data and R
W lines are brought out at the
connector. The cartridge

detailed in the Colour Com-
puter Technical Reference
Manual (available from Tandy
at 99p). 8K and 16K RAM-
packs for the Dragon are also
advertised by Soft Shop,
priced £34.95 and [44.95
respectively.

One word of warning - any
extra RAM arttached to the
cartridge port will nor increase
the amount of memory avail-
able for Basic programs, as it is
not contiguous with the Basic
program area. It will only be
useful for data storage and

‘machine code routines.

Basic, and it is ciaimed that
programs written for it will
run 5-10 times faster than the
interpreted equivalent pro-
grams. It costs £14.95, and is
available from Oasis Software.
Qasis software also market a
Pascal computer, called Perire
Pascal, worth looking at. |

Soft Shop,

&6 Catherine Drive,
Sunbury-on-Thames,
Middlesex TWI1467TG.
Oasis Software,

Alexandra Parade,

socket connections are exactly
the same as those in the Tandy
Colour Computer and are

choose from. The choice for
users of Flex and OS89 systems
is likely to be more limited.

Weston-super-Mare,
Avon BS23 1QT.

The Spring Basic compiler
is an integer subset of Dragon
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Logic seekingin
dot address mode

£499 ..

With Centronics parallel interface
and free BBC Micro dump listing.

Also prints overhead transparencies.
Options available:

@ Buffered RS232 interface.

® Viewdata & RS232 interface.

@ Apple [I interface.

® IBM PC dump.

Specifications:

640 dots/line, 1280 dots/line hi-res

84 dots/inch both axes.

Friction feed rollpaper with single sheet

feed A4.
37cps in full colour.
Ink cartridges, 4 million character life.
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Iownan Oricl,and am
having difficul ty tuning
itin toa 26 inch Pye
colour TV,

There are two
problems: no matter
how much I fiddle with
fine tuning, colour and
contrast controls, I
cannot get a clear
picture free from
interference; also, every
sound from the micro
produces screen jump. I
have tried two other TV
sets with no
improvement.

3 P Warren, Barnes.

The Oric 1 has two outputs for
video display: one to a tele-
vision and the other to a moni-
tor. An RGB (red, green, blue)
DIN socket allows users who

| want a rock-steady colour pic-

ture to connect a suitable
monitor to their Oric 1; alter-
natively, you could try a com-
posite video signal fed into the
UHF modulator, and a lead is
provided with the Oric 1 to
connect the modulator output
to a UHF television. A set
tuned to channel 36 will nor-
mally give a clear picture, but
adjustments can be made
using the control screws.

Two small holes on the base
of the Oric 1 case give access to
these screws. The silver screw

controls the bias on the signal |

fed into the TV modulator,
while the brass screws controls
colour contrast by adjusting
the frequency of the colour
subcarrier. Many TVs give a
good picture without these
screws being touched, but
adjustment can be necessary
with some sets. To carry out
such an adjustment, first set
up a colour picture on the Cric
1. Next, using a fine screw-
driver, adjust the silver screw
until the picture is properly
centred on the screen. Finally,
turn the brass screw until a
satisfactory colour contrast is
achieved.

The interference to the dis- |

play caused by sound com-
mands should disappear once
the display is properly tuned.
If not, the Oric itself could be
faulty, and you should seek
help from your dealer.

MANUAL UNMANGLED

I’d like to know whether
toissue a corrected
printing I've done of the
Oric user manual (with
full 6502 instruction
code listing); also, could
you tell me where Ican
obtain the new op
system ROM, and how
much will it cost? Is
there a book on machine
code programming on
the Oric?

L Cottam, Cleveland.

Oric Products International
has already issued a number
of corrections to the Ornc 1
User Manual, but a new edi-
tion will not be produced.
There were a number of type-
setting errors in the guide, and

many Oric owners found the
details on advanced use of the
machine sadly lacking.

However, the new Atmos
manual is light years ahead in
both its style and content.
Written by Ian Adamson, and
published by Pan for Oric, its
approach 1s much less condes-
cending and its 12 appendices
contain fascinating facts on
ROM entry points, system
variables, use of the VIA chip
and much more.

The new ROM is at present
only obtainable by buying an
Atmos! However, Oric does
have plans for an upgrade
service whereby Oric | owners
may send in their machines to
get a new keyboard and ROM

The Oric Atmos has a 13 command disk operating system.

DOS COMMANDS
REVEALED. . .

Could you explain what
the separate Oric disk
operating system
commands do, and how
(if possible), could I use
them in Basic?

Philip Potrer, Maidenhead.

The 3 inch diameter Micro
Disks for the Oric Atmos are
due for release very shortly.
The disk operating system
provides a selection of 13 com-
mands, summarised below:
BACKUP copies a disk.

COPY copies a file.

DEL deletes a file.

DIr displays the directory of a
disk.
DRV sets
number.
FORMAT formats and initialises
adisk.

LoAD loads a file from disk.
PROTECT changes the protect
status of a file.

RECALL recalls a data array from

the default drive

COMPUTER ANSWERS

disk.

REM renames a file.

SAVE savesa file to disk.

STORE stores a data array on
disk.

s¥s reconfigures the disk con-
figuration.

The commands LOAD and
sAVE are the Micro Disk equiv-
alents of the cassette CLOAD
and CSAVE instructions. Simi-
larly, the STORE and RECALL
commands are the same as the
new Atmos commands for
storing real, integer or string
arrays onto tape.

The Micro Disks are con-
nected to the Artmos via the
expansion socket. This port
contains control lines which
enable the disks to blot out the
Atmos ROM, and provide
many new facilities. Therefore
the DOS instructions above
will be available from Basic.

fitted. Earlier reports from the
company that this would cost

around £50 have subsequently |
been denied; apparently Oric |

is currently finallising plans
for the upgrade facility, and
the end price will depend upon
costs of raw materials. It is
expected that the service will
be available from the early
summer of this year.

We have not come across
any books specifically aimed at
machine-code programming
on the Oric 1, although Zaks’
Programming the 6502 (pub-
lished by Sybex) is a good
general-purpose standby, and
available from most good com-
puter bookshops.,

SOFTWARE

SOURCES
SEARCH

Could you tell me if the
number of Oric
software companies will
increase? Also, could
you let me know what
books are available for
the Oric.

Gary Butcher, Basingstoke
Although not much software
has been produced specifically
for the Oric 1, many software
houses have converted their
standard range to the machine.
Tansoft is the largest Oric-
nnh,- software house, and
details of its products can be
found by writing to the
address below.

A number of publishers
have released books on the
Oric-1. A few notable titles
are: The Oric 1 Companion, by
Bob Maunder (published by
Linsac at £6.95); The Oric |
and How to Get the Most from
It, by lan Sinclair (published
by Granada at £5.95); Easy
Programnung for the Oric 1, by
Ian Stewart and Robin Jones
(published by Shiva at £5.95);
and The Oric Handbook, by
Peter Lumpton and Frazer
Robinson (published by
Century at £5.95).

All of the books mentioned
here should be available from
good booksellers.

Tansoft,

Units 1/2,

Techno Park,
MNewmarket Rd,
Cambridge CB58PB.
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Free sthware, only £225.

If you own a BBC Micro, you can  this data can now be transferred to
now download, store and run programs  memory and manipulated in any way you
(transmitted free of charge via Ceefax) wish (maklng eraphs or bar charts for
with the new Teletext Adaptor, priced instance).
£225 inc. VAT, It’s yet another development in our
These programs make up the BBC  programme to help you fully realise your
Telesoftware Service (whichisintended to  BBC Micre’s potentml
become a computer software broadcasting If you're a credit card holder you
channel) and although primarily educat-  can order the Teletext Adaptor by ringing
ional, they will soon develop 01-200 0200 at any time or
into gt,m'ml interest and 0933-79300 during office
business areas. hours.

And, as they will miﬂ‘“"’ JP———— (You can also find
&

change every two weeks,
you ]] soon be able to build

out the address of your

local BBC Micro dealer by

up a vast bank of top qual- ot P sttt o 70 calling the same numbers. ) |
ity software without ever - e, i e Mtcmdtlvel} you
having to put your hand in R Wt can order it by sendmg off
your pocket. the coupon below.

But that’s not all
the adaptor has to offer.

It also enables you to
gain access to the
normal teletext store |
of data. This is differ-
ent to simply having f
a teletext TV
because it means

To: BBC Microcomputers, ¢/o Vector Marke ting,
Denington Estate, Wellingborough, Northants '\I\B 2RL1.. |
Please send me BBC Teletext Adaptors at £225 |
each, inc. VAT and delivery. I enclose PO/cheque payable to |
Readers A/C, Acorn C Umplltl:'r%l td, or charge my credit card.

Card Number

Amex/ Diners Vie d"'\i'rﬂ:-»ll] I: te)

Technical Specifications [
Access to Teletext and Telesoftware Services broadcast on |
UH.E channels E21 to E69. |
Speed of max. data capture rate approx. 128k baud. |
(8 lines of Teletext per frame.) |
Height 70mm. Width 210mm. Depth 350mm. Weight 2kg.
Colour: BBC Computer cream.

Operating Temperature: 10° to 35°C. : :
Designed and manufactured to comply with BS415 Class 1 :
e The BBC Microcomputer System.

Designed, produced and distributed l}}' Acorn Computers Limited. ‘

Construction: Moulded top and bottom to match BBC i o |
computer profile. ABS injection moulded plastic. Address__ :
Controls: Four tuning potentiometers on rear panel. | . : Postcode |
Mains on/off switch on rear panel. | P o |
Power in 240v, 50Hz, 15w. TR " Registered No. 140 3810 VAT No. 215 400220 ‘
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An arcade adventure of awe-
some proportions. The evil
powers of hell have scattered
the signs of ZODIAC in the
400 chambers of THE ABYSS.
. You have to find and recover
i these magical creations and
). fight all the way by annihilating
all those who stand in your
way.

J.S.

COMMODORE

£7:385

Ring Round 5106 *

TRADE ENQUIRIES: ANIROG SOFTWARL .-- WEST HITL DARTFORD KENT (0322)92513./8
j fu umt R h HILJH STREET HOHLI:Y ‘:UF{HFY 24 HOUR CFIEDIT C ARD SALES HORLEY (02934} 6083
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How can I transfer files
between an Osborne
portable, IBMPC,and a
T199/4A,viaa RS232?

H R Jones, Newtown.

Of your three machines, com-
munications to the TI99/4A is
likely to present the most
problems. The transfer of
files, both programs and data,
is a daily function, even
between quite different disk-
based machines. Obviously
trouble may well occur if you
try to transfer a program to a
computer with an operating
system on which it was not
designed to run.

However, data can be suc-
cessfully communicated rto
virtually any computer. If
your IBM PC has the CP/M
operating system, you can
get quite a way using the pro-
vided PIP and STAT urilities.
With these it is possible to
re-assign devices in such a
way that one computer port

| can be configured to send darta

and the other computer to
receive.

This is an extension of the
ability that PIP is normally used
for, (transferring a group of
named files from one disk to
another in the same machine).
If you have not yet investi-
gated the full range of facilities
of these two wide ranging pro-

| grams, then this would be a

good incentive.
Even so, PIP is not without
its limitations and it can be re-

R5232 TRANSFER

W CONNEC TIONS

strictive in the size of pro-
grams it can transfer. In addi-
tion, it is not very good at
coping with groups of files.
These problems are overcome
by a number of programs that
can be purchased specifically
for file transfer. A simple stan-
dard is the package BSTAM,
which is available from most
good dealers. It is very simple
to use as both the computers
have BSTAM installed: one is
set to receive files on a named
disk and the other is set to
transmit a named file or wild
card group of files. Providing
such things as baud rates and
parity are set to match there
will be no problems.

The main draw-back though
is that both machines have
to have BSTAM installed;
BSTAM has to be customised
for each machine (a bit of

_ DRAGON T )
Which is the best
business computer for
under £600?

Isthere a disk drive for
the Dragon? Is there a
32K memory expansion,
and optional CP|/M?
Which is the best

printer for the Dragon?
Which is the best
word-processor under
£607

F Murray, Belfast.

Nowadays, the term ‘business
computer’ when applied to
micros tends to mean either a
Z80-based machine with two
floppy disk drives, with 64K
RAM running CP/M; or a
8086/8-based machine with
two floppy disk drives, 128K
(minimum) of RAM, running
under MSDOS. Increasingly,
these sort of systems are used
with hard disk drives to in-
crease the mass storage capa-

bility.

R8232 information transfer is a tricky but possible operation.

assembler programming) which

may well be beyond the aver- |

age user. The normal route is
to go for a dealer who has
already done the work and has
a version suitable for the
machines you want to use. A
more sophisticated package
without this need to customise
and possessing other addi-
tional facilities, is the package
Sapphire Link from Sapphire
Systems. Communications to
the TT99/4A may well require
a small specially written pro-
gram, but in the first instance

try Texas Instruments them- |

selves.

Sapphire Systems,
|-3 Park Avenue,
liford, Essex IG1 4LU
Tel: (01) 554 5082.
Texas Instruments,
Tel: 10234) 67484,

Let's say straight away that
you will be able to buy neither
of these configurations for
under £600, so we are talking
about computers with the
capability to be used as
business machines. Without
doubt, the best wvalue for
money should be the recently

announced Sinclair QL at
£399 — although at the
moment the only software

available for it is the four free
packages which come with the
machine.

As regards the printer, the
QL has two RS232 ports, so
your choice of printers is wide
open. The reason dual disk
drives are common in business
micros 1s first because floppy
disk drives are often of limited

capacity (although this is
improving by leaps and
"bounds), and dual drives

enable you to have your pro-
grams on one disk and data
files on the other, and second,
to allow the backup of import-

MEMORY EXPANSION?

ant data files.

Some disk operating
systems (such as Acorn’s
DFS) allow you to back up
files with only one drive, but
CP/M’s PIP utility requires a
dual drive for disk copying.
There is a disk drive for the
Dragon which
from Dragon Data, also a 64K
upgrade on a part exchange
basis. CP/M is not available,
as this requires a 8080 compat-
ible processor (the Dragon
uses the 6809).

You can use any printer
with a Centronics interface
with the Dragon,
printers are renowned for re-
liability and offer excellent
value for money. As regards
word-processors  for  the
Dragon; Telewriter is highly
spoken of. It costs £49.95 and
is available from Microdeal.

Microdeal,
4] Truro Road,
St Austell, Carnwall

TO WHERE?

| ALLSORTS

| ANSWERS

UPGRADE

.
T have had an Apple Il
for four years, and have
been very pleased with
it. Iwant to upgrade to
another Apple,asI’'m
impressed with the
reliability and software
available. I have thought
abouta Ile and ITI. What
d’y’reckon?
F Nietzsche, Turin.
Of the three recent launches
from Apple, only the Ile
seems to have been a success.
The Apple II1 got rather a
half-hearted launch, didn't
catch the imagination of the
independent software com-
panies, nor sold in any great
numbers. We suspect the
Apple I1I is often used simply

to emulate the Apple I1, which |

1s rather pointless.

Prices of the Ile seem to be
falling again, and we have
found it down to £495. If it
continues to fall it may be a
better bet, because of the soft-

ware and hardware support, |

than the BBC B. However, it is
still hardly new technology.
The Lisa got the most ecsta-

1 tic welcome when it was first

launched - ecstatic, except on
the price. It was initially
priced around £8,000, which
we now suspect Apple is
regretting. The price has
dropped a bit, but it can’t drop
too much too quickly because
of the lack of credibility and

| confidence that such a change

is available |

Epson |

of plan generates.

We have not used the Lisa
extensively, but have used the
Xerox Star system, based on a
similar idea, and was in fact
available quite a bit before the
Lisa. The machine and soft-
ware is very impressive, and
puts all current cheaper
micros well in the shade
(except on price).

Apple seem to have quite
cleverly got round the prob-
lem by launching a new micro,
the *‘Macintosh’. This is a cut-
down Lisa, at the far more
aggressive and sensible price

| of around £1,700.

We reviewed the Macintosh
in the April issue of Computer
Answers (page 10), and suspect
that this machine is probably
your best bet.

MAY, 1984
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Datapen

: BBC Lightpen Programs 2atapen)

BEEBPEN DRAWING -PROGRAM
A comprehensive Mode 2 colour drawing program
ullowlng plot commands. painting, circles, lext,
characier dedin ng, saving and I:)n:‘!mgl to tape or disc,
all to be selacted and used wilh the lighipen
PRICE £11.95 Introductory Offer £9.95

Teletlext

Y15P1ay

CREATOR

TELETEXT DISPLAY CREATOR/EDITOR
Allows the busy programmer 1o guickly crecte Mode 7
colour graphics and kst screens for combination inlo
his of ner own programs. Movable on screan maanu
allows use of complele screen for graphics. Full
insructions and a discussion on leletexi leahwes ang
pravided. PRICE £9.95 Introductory Otfer £7.95

BRITAIN
The first in o senes of educational Geography and
Geology progroms. Britain comes complele with hree
sets of fests, and Ihese may be very easily changed by
adding DATA statements in the Basic program Full
instuchions and gnd map supplied
PRICE £6.95 Introductory Offer £5.95

SUPERIOR
PERFORMANCE

@ Intensive to ambient
lighting

Responds to ditferent colours

L]

® Program accessible LED
lamp readout

el

Switch for program confrol

SUPERIOR PROGRAMS
® Tapestorage of your work
® Good documentation

® Userroutines provided
ontapeand
on printout

The Datapen Lightpen itsell comes complete
with handbook, software on tape including wo
drowing programs and a printed listing
showing uselul roufines.

PRICE £25.00

Two drawing programs, SKETCH and SHAPE-
CREATE are included with the lightpen and the
programs shown above may be ordered
additionally, or separately as required

All prices above include VAT, pastage and
packing

Please send your chequeP O lo:-

Dept. 4, Datapen Microtechnology Lid.,
Kingsclere Road, Overton,

Hants. RG25 3JB

ThePa

A superb printer
at a printable price

The Panther has arnived. A fast, sleek, good
ooking printer from DATAC that's leaving
ather printers standing

Tust oo 1at make

he Panther the most exciting printer
available today

Alinncham, C

1 06 DATAC LIMITED, Tudor Boad
COMPUTER ANSWERS

.~ R

eshire WA 4 5TM. Tel D61 -941 2

(C45

er

@ Friction feed and tractor feed for varying
paper widths

@ AViewdata character set as standard

@ Bi-directional logic seeking carmiage

® Centronics interface as standard

® Compatible with the BBC Micro and
rmost micros

All this plus more for only E278,
VAT + p.p

our order today. Complete the

coupon and send to DATAC at the address

below

Ring Round 5503

e

ex 667822 CHACOM G

cheque, Access/ Barclaycard

stocke
Please send me detadls on the range of DATAL
printers
|Please nick box)
1 Mame S —
I Address B
Telephone : L
I 24 Hour Express Delivery P&
I DATAC LIMITED, T W14 5TN
Tel 061 -9491 2361
]
MAY, 1984
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Animate your Basic programs with Arcade-speed Sprites

SIMONSOFT SPRITES VERSION 2

@ £12.95 each BBC Model B

A devastating new sprites package! FASTEST EVER screen movement seen in

Basic programs brought to your own character designs. All routines called from
Basic, no knowledge of machine code is required,

Look at thess features:

1 Pixgl-by-pixel movement, resulting in a fluid-smooth motion of sprites. Yet even
when maving one pixel at a time, 3] sprite may cross the screen 40
times in 135 seconds.

Up to 48 SPRITES on screen at any one time.

All 16 logical colours available in sprite design.

12 different base sprites each with up to 3 clones. Each sprite has
indepandent screen images and mavement control

5 Two images for every sprite to allow ultra-smooth mation (left. righthand

pixels). Can be defined separately for animation e.g. jumping frogs,

running men, etc.

6 COLLISION DETECTOR with hit flags set to the numbers of the

(X

LR

NEW

o sprites overlapping.

{N""ﬂt, 7 SUPERSPRITES of up to 24 x 24 pixels. Can be moved as a
,:\‘:@ single sprite, uses just two coordinate integers.

Incredible ENLARGEMENT FACILITY allowing up to x5
ﬂ:‘;} magnification of any sprites. Let your invaders loom out of the
screen in 3-D effects!
{EE;( 8 User-defined PRESET FLIGHT PATHS each with 8 directions of
255 steps.
10 Both EOR plotting and TRANSFER plotting available. EOR plotting allows
g:w;,_’ sprites to cross background without disrupting it, transter plotting cuts
‘1::1? through background. Transfer plotting + background storage available
for no disruption and no colour change as sprites cross background.
11 0ld" sprites deleted autormatically, screen boundaries crossed
automatically.
12 TWENTY different sprite routines: optimise on speed and memory space by
choosing the routine best suited to your program.
13  Routine deposited in RAM, write Basic as normal, then SAVE/LOAD your
program and sprites as a whole.
14 Two arcade-speed demonstration games (inc. DEVIL SWARM) using sprites.
15  Excellent manual accompanies package.
16 Generator programs to create your awn sprites.
17 May be used in programs you wish to market.
18  Compatible with DISC/CASSETTE based system. Please specify.
Add £3 for disc version already on disc (specity 40/80 track)
PLEASE compare with other sprite packages
DONT OPT FOR ANYTHING LESS

SUPERFRUIT (32K) £5.95

Simply the best. Full colour high
resolution graphics. Spinning reels with
‘bounce’. Incredible gamble effects, hold,
3 types of gamble, swap reels, two-way
nudge, nudge gambles, coin pile that
shrinks/grows, great sound effects.
Separate instruction program. This
implementation is in a class of its own.
“You would be fully justified in
claiming that it is better than the real
thing” — M. Field, Oxford.

ASTROWARS (32K) £6.95

The up-to-date version of
asteroid style programs. Your ship is
trapped in an asteroid swirl and your
only hope for survival is to blast a clear
path through the astercid cloud. Two
types of alien saucer make your
existence perlious. Dne homes in on your
ship, the other strafes it while dodging
your laser bolts. A unique feature allows
you to set the speed of the action, the
initial screen number, and the frequency
of bath kamikazi and strater saucers.

Actual screen photograph

Please order from

SIMONSOFT, 25 TATHAM ROAD
ABINGDON, OXON 0X14 10B
TEL: (0235) 24140

For prompt despatch

— Dealer and foreign distributor enquiries welcome

MAY, 1984 Ring Round 5504

AVAILABLE
AT LAST!

A DISK DRIVE FOR YOUR

** ORIC

The unique BYTE DRIVE 500 system
as reviewed in issue 41 & 52 of P.C.N.

We offer the complete BD500 system ready to plug into
your Oric for just £299.95 (inc p&p & VA

Consisting of: 3" Disk Drive, Power Supply Unit,
Hybrid Interface DOS Master Disk containing
Word Processor, Demo Programs and Utilities,
and Operating Manual.

Or a Part System for use with existing 3" Drives for

just £99.42 (inc p&p & VAT)

Consisting of: Hybrid Interface, DOS Master Disk
(as above) and Operating Manual.

Also available: Maxell CF2 3" Disks £57.35 per box
10 disks (inc p&p & VAT)

SOFTWARE AVAILABLE NOW
Home & Business Package
Contains: Database
Household Banking
Fuel Calculator
M&ort)gageflnterest Calculator. Just £19.95 (+£1
p&p
Games Package
Contains: Pontoon, Golf, Horse Race, Diver, Mind-
bender, Sweeper, Target -Shoot, Hogger Bomber
With excellent graphics, full colour & sound. Just
£19.95 (+ £1 pé&p)
php free when ordered with another item
MANY OTHER TITLES
AVAILABLE SHORTLY

FREE FREE FREE FREE
FREE FREE FREE FREE

The first 100 orders for a complete BD 500 system will receive

A FREE GAMES SOFTWARE PACI(AGE
}{:_______________‘__““__,___‘_“_ e R

Please send me:
... Complete systems
. Part systems
.. Home & Business Packs
... Games Packs
. Boxes Disks

a £299.95
@ £99.42
) £19.95
f £19.95
) £57.35

Total

lenclosecheque/PONo. .................. All cash should be sent registered
N.B. Overseas ADD £20.00 P&P

T e R LSRN AU e sl L, K L e

i (Lo, ) SR L e W Py, VIR L .

Send to: Tyrell Computer Systems Lid., 41 Castle St,
Wellingborough, Northants NN8 1LW 0933-72092
Allow 28 days for delivery

Ring Round 5505
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LORDS OF TIME

Joins our range of acclaimed pure-text puzzle adventures, at £9.90, for:
BBC 3:x COMMODORE 64 SPECTRUM 15« LYNX 25k NASCOM 32k ORIC 13« ATARI 3:2¢

ADVENTURE

ADVENTURE

REVIEWS

“Adventures which have a fast
response time, are
spectacular in the amount of
detail and number of locations,
and are available to cassette
owners . . Simply smashing!"

- Soit, Sept 83
“Colossal Adventure is
included in Practical
Computing's top ten games
choice for 1983; “'Poetic,
moving and tough as hell.”
-PC, Dec 83
“Colossal Adventure  For
once here's a program that
lives up toits name .. a
masterful feat. Thoroughly
recommended"

- Computer Choice, Dec 83
"Colossal Adventure is one of
the bestinits class. | would
recommend it to any
adventurer.”

— Acorn User, Feb 84
“Adventure Quest . This has
always been one of the best
adventures for me as it seems
to contain the lot. In all it took
me about gight months to
solve.”

- PCW 18th Jan 84
“To sum up, Adventure Quest
is a wonderful program, fast,
exciting and challenging. If you
like adventures then this one
Isforyou™  _ i UG issue 1.3
“Colossal Adventure is simply
superb . . For those who want
to move onto another
adventure of similar high
guality, Dungeon Adventure is
recommended. With more than
200 locations, 700 messages
and 100 objects it will tease
and delight!”

- Educational Computing, Nov 83 |2

MIDDLE EARTH ADVENTURES

1: COLOSSAL ADVENTURE

A complete, full size version of the classic mainframe game
‘Adventure” with 70 bonus locations added

2: ADVENTURE QUEST

Centuries have passed since the time of Colessal Adventure
and evil armies have invaded The Land. The way is long and
dangerous; but with cunning you can overcome all obstacles
on the way to the Black Tower. source of their demonic
power, and destroy it

3: DUNGEON ADVENTURE

The trilogy 1s completed by this superb adventure, set in the
Dungeons beneath the shattered Black Tower A sense of
humour 1s essential!

THE FIRST SILICON DREAM ADVENTURE

1: SNOWBALL

The first of Pete Austin's second trilogy The giant colony
starship, Snowball 9, has been sabotaged and is heading for
the sun in this massive game with 7000 locations

A /L5 15/ L5 15/ L5 L/ L5/ L5/ L9/ L5 L5/ L5 L L L L L LY/ L3/ L L5 /L L 1ty

N i519/13 153 L7 L7 L L L L L L L L7 L7 L L L L7 L
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REVIEWS
“Colossal Adventure . .

undoubtedly the best E

Adventure game around. Level f
9 Computing have worked %
wonders to cram all this into -
32K . . Finally Dungeon

Adventure, last but by no
means least. This is the best
of the lot - a truly massive
adventure - you'll have to play
it yourselves to belive it "

- CBM &4 Users Club Newslefter
"The puzzles are logical and
the program is enthralling.
Snowball is well worth the
money which, for a computer »
program, is a high
recommendation,”

- Micro Adventurer, Dec 83
“Snowball . . As in all Level 9's
adventures, the real pleasure
comes not from scoring points
but in exploring the world in
which the game is set and @

learning about its denziens . . ;
this program goes to prove @

=

that the mental pictures
conjured up by a good textual
adventure can be far more
vivid than the graphics
available on home
computers.”

- Which Micro? Feb 84
“Lords of Time. This program,
writen by newcomer Sue
Gazzard, joins my favourite
series and is an extremely
good addition to Level 9's
consistently good catalogue . .
As we have come to expect
from Level 9, the program is
executed with wonderful style
- none of thase boring “You
can't do that” messages!
Highly recommended.’

PCW, 15t Feb 84

THE LORDS OF TIME SAGA @
7: LORDS OF TIME
Qur congratulations to Sue Gazzard for her super design
for this new time travel adventure through the ages of
world history. Chill to the lce-age, go romin’ with Caesar's
legions, shed light on the Dark Ages. etc

Level 9 adventures are available from good computer shops
or mail-order from us at no extra charge Please send arder, E

Price: £9.90 each (inclusive) %

or SAE for catalogue. to

LEVEL 9 COMPUTING @

Dept CA, 229 Hughenden Road,
High Wycombe, Bucks HP13 5PG
Please describe your computer
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With
TURBO

45 powerful Commands
make pokes a thing of the

CENTRONICS Sy,
INTERFACE FOR THEZ, fw
COMMODORE 64 "'

onLy £29.90 & 0er
CENTRONICS PRINTER
CABLES FOR:
BBC/ORIC/DRAGON
ONLY £12.99 inc VAT & P&P

Ring Round 55(

Turbo Extended Basic

TURBO extended BASIC adds
the following 45 POWERFUL,
EASY TO USE COMMANDS to

your Commodore 64 :-
SPRITES UTILITIES
BCOL AT
MOF CLD
MOVE oy,
MULT DELETE
OFF DOKE
PUT HALT
SCOL HIM
SDT JUMP
SPRITE KEY
LOM
MODE
GRAPHICS OLD
PAUSE
BDR POP
CIRCLE RENUM
CLG REPEAT
DRAW SWOP
FILL TEXT
HIRES UNTIL
INK
LINE
PAPER MUSIC
PCOL
i CLS
PRESET e g
po SYNTH
ET WAVE
t14-95*
AZTEC SOFTWARE
17 Station Road, Mirfield,
West Yorkshire WF14 8LN

TRADE & EXPORT ENQUIRIES
WELCOME tel. 0924 492826.



Personal

Computer
CENTURY

MICRO WARS
ON THE COMMODORE 64

HUMPHREY
WALWYN

A stunning collection of programs
both substantial and challenging,
with detailed documentation and
historical notes. These are games
which exploit the graphic
capabilities of the Commodore
64 to the limits, while at the same
time offering readers intricate
strategies and exciting
simulations to fire the imagination
and tax the wits.

The games include:

Dreadnought

Waterloo

Torpedo bomber

Plus ancient warfare; strategic
warfare in 19th century
Europe, and the American Civil
War

Humphrey Walwyn £595 192pp

Available through all good bookshops

ORDER FORM ,

| enclose a cheque/postal order for £6.35 per copy |
Please make payable to George Philip :

To: George Philip Services Ltd, Name
Arndale Road, Wick, Littlehampton, =
West Sussex BN17 7EN Address

Please send me. copy/copies of
MICROWARS ON THE COMMODORE 64

BY HUMPHREY WALWYN AT £6.35 PER COPY (post
paid)

Please allow up to 28 days for delivery




VIZASTAR 64

THE INFORMATION PROCESSOR

B Spreadsheet

B Database

B Craphics

selection of facilities

easy-to read display.

B Extract from your information files
and include them into the worksheet
for fast, powerful calculations and
easy reporting.

M Instant, on-screen design of your
information records,

“\.‘\\

B Add or remove items from your
records without having to re
construct your existing informanon
records.

B Records up to 1,000 characters
long with each item up to 250
characters.

B Supports virtually any printer
-CBM, EPSON, JUKI, BROTHER,
OLIVETTI and many others.

B Parallel printers require ONLY a
low-cost cable.

B One word menu lines for easy

B The high resolution grid pattern
frames the worksheet giving an

B A 1000 Row by 64 Column wide
worksheet with large memory
capacity and efficient usage

B Extensive use of 'Windows' allows
you to view one part of the
worksheet while working on
another,

B Advanced spreadsheet features
include individually variable column
widths, protected cells, a pro-
gramming facility plus a wide range
of maths functions

B Worksheet manipulation lets you
Search, Sort, Copy, Move, Delete
and Insert by row, column or a

VizaStar integrates three important electronic
aids to your business or home office.
A fast and easy-to-use package - VizaStaris a
comprehensive information processor that
includes an electronic worksheet, information
filing system and simultaneous on-screen
graphics.

VizaStar has been designed to incorporate
the very latest in user-friendliness - so now you
can handle your all-important information in
many new ways and in a quick and effective

manner,
The information filing capabilities
of VizaStar enable you to store
your information onto disk in

Dealer enquiries welcome.

B Include information directly inte
the Worksheet from VizaWrite and
almost any other system

B Simultaneous display of work-
sheet and line or bar graphs.

VIZASOFTWARE, 9 MANSION ROW,
BROMPTON, GILLINGHAM, KENT ME? 5SE
TEL: MEDWAY (0634) 813780

range.
B Text editing facilities for letters,
invoices, report headings etc

an ordered and instantly retrievable form. This
means that you can quickly pick out individual
or entire groups of related information to
create lists, statements, labels or reports.

VizaStar is the ONLY program of its kind on
the Commodore 64. Completely consistent
with the VizaWTite word processor, VizaStar
provides a totally comprehensive office
system.

VizaStar costs just £99.95 (incl. VAT)
from your computer dealer and
selected stores. Please write for
more details and the name and
address of your nearest
dealer.

~-SOFTWARE

Ring Round 3508



* IT’S PC COMPATIBLE
* IT’S PORTABLE (9kg)

* |IT'S POWERFUL (16 bit)

* 7" INTEGRAL SCREEN

* 256K RAM, TWIN 54"
320K DISKETTE DRIVES

 Includes ALADIN DATA BASE, MS-DO0S, BASIC and ASSEMBLER

POWERFUL COMMUNICATIONS SOFTWARE NOW AVAILABLE
. just 2 minutes from Oxford Circus or phone.

Callin. .

. .01-580 5522

i TOTTENHAM
%f;ggg ’:‘ & COURT ROAD
e e
— T ~—
OXFORD STREET

S-E COMPUTING LIMITED
LONDON BUSINESS CENTRE

(2nd FLOOR), 77-79 WELLS STREET
LONDON W1P 3RE

Ring Round 5509
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BRAINSTORM

a

Brainstorm

NOW
AVAILABLE

The HULK Knowledge Based
System
A Brainstorm Product
by Richard Forsyth

“Itis thoroughly recommended...” PRACTICAL

“It can genuinely help people COMPUTING
make sound decisions...” MARCH '84

Forthe BBC “B” at£29.00 inclusive
Also UNIX for the BBC

The TORCH UNICORN with Motorola 68000 and
Z80B processors and 20 MByte Hard Disc

Orders to:

103a Seven Sisters Road, London N7 7QN
Tel: 01-263 6926 or 272-3981

COMPUTER ANSWERS
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VIC-20 CBM-64

FORONLY £68.95

Probably the world's cheapest VIC/64 Printer! Puta
Sinclair ZX Printer (order Printer and Power supply from
Sinclair or many High Street stores— R.R.F. £48) on your

VIC/64 using the

SOFTEX PRINTERFACE

Costingonly ... £19.95+£1 P&P.
Complete system ... £68.95+£2.95 P&P.
Alphacom 32 Printer System ... £79.90+£1.95 P&P
# Very high resolution graphics (higher than VIC/64).
® Full VIC/64 character set-+user-defined graphic characters.
# 43 Colomn Printer with 5uPerbfﬂrnuttin;faail‘rtics.
& Operating commands same as Commodore VIC/64 printer.
» Simple to use! No extras required.
Es'g'm Interface also fits the new Alphacom 32 printer (RRP
L95)

Send orders/enquiries (dealer enquiries welcome) to;

SOFTEX COMPUTERS

Dept A1, 37 Wheaton Road,
Bournemouth BH7 6LH
Tel: 0202 422028

Ring Round 5511
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5x 2nd PRIZE : TRICKSTICK & INTERFACE
40 x 3rd PRIZE : PAINTBOX SOFTWARE

CREDIT CARD HOTLINE 0382 88833
SOFTRICKS, 1 ROWAN PLACE, DUNDEE DD3 OPH

I0OGO COMPETTION

_ AN,

RIZE : MICROVITEC CUB 14" SPECTRUM COLOUR MONITOR
5x2

CREDIT CARD HOTLINE 0382 88833
SOFTRICKS, 1 ROWAN PLACE, DUNDEE DD3 OPH

WE ARE LOOKING FOR
DEBUGGED MACHINE CODE
PROGRAMS

CONTACT: RICKY
ON: O382-88232
ANY TIME
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THE THIRD PART OF OUR OPERATING SYSTEM OVERVIEW
FOCUSES ON THE PRACTICAL MERITS OF VARIOUS SYSTEMS.

n this last part of the Computer Answers operat-

ing system trilogy, we will concentrate on the

practical use of the more common systems,
covering accurate listings, the facilities available,
and any idiosyncrasies.

As these are provided primarily for the end user,
we will not cover the system utilities such as debug-
ging tools, assemblers or complex text editors;
neither will we go into great detail on the language -
like facilities provided by certain operating
systems.

In some computers, the language (usually Basic)
and the operating system are intermingled, and the
divisions between the two blurred; the Pet, Apple
and BBC being well known examples of this aspect.
The reason for this is that the language is an integral
part of the machine, usually in ROM, and not
loaded from disk.

UNIT ADDRESS:

100199 — diskettes,

200-289 = Winchesters fixed and removable.
500-599 = printers.

UNIT ID's:
$B Backup diskette drive (see $SAVE and
$RESTORE).

$F Programunit.

§PR Logical printer (in single user thisis o 500-599
address but in multi user it may be assigned to o

disk drive for spoocler output).

Real printer [multi-user systems only).

SAP

§A -controls for assignments of the unit
numbers.

§C ~clear screen.

§CALC -calculates sorting and storage
requirements.

SCATAL -cataloegue file maintenance.

SCPM —native interface program for CP /M.

$COBOL -system language.

SCONV -relative to index sequential conversion.

§D -set date and time.

§$DEBUG  -systemdebugger.

$E -end fereground werking.

SEDIT ~text editor.

SEND —sign off.

SF ~file utility.

SFORM —-screen mapping and formatting utility.

SINPUT —input file interchange format.

$INSPECT -terminal inspection of disk files.

§JOB -hbatch file.

S$JOBMAN -aosaobaove.

SL ~hex file listing utility.

SLIBM -program library utility.

SLINK =link editor.

SMENU -menu command.

$MENUCUS = menu customization program.

OPERATING
SYSTEMS

In the next issue we will be printing conversion
tables which summarize and provide a quick refer- | §
ence of the popular features that are commonly l
required. The text below will cover each operating
system in turn and detail the features provided con-
centrating on those not covered in the tables and
those that need greater amplification. A list of |
abbreviations are provided to enable compact text
and tables to be produced.

Fero x i
F‘r’;ﬁﬁ A 5 : *j
The DOS 3.3 operating system of the Apple is a
simple system having a small number of com-
mands. The machine has a unique “slot’, *drive’ and
‘volume’ disk accessing technique. The unit itself
has a simple bus - the disk controller card can be in
any of these seven sockets or ‘slots’, and each card
can support two drives. At initialization (format-
ting), a label and *volume® number can be applied.
If the numbering is used it will have to be specified
when sending some types of commands to the disk.
The directory lists files according to their types; a
summary is illustrated below,
Type: Description:

I Integer Basic program

Creation method:

file. SAVE
A Applesoft Basic

program file. SAVE
T TextFile. OPEN and SAVE
B Binary memery-image

file. BSAVE

All the machines’ main commands (INIT, CATA-
LOG, RENAME and DELETE are covered in the con-
version table. LOCK (and UNLOCK) is a simple delete

SMOVE —convert files from old (obsclete) format.
ENF —read native file (see SCPM).

S§OUTPUT  -—output file interchange format,

§P -page throw.

§PRINT —print text or data files.
§RELOC  -relocatable program builder.
SREMEXEC =remote file executive.
$REMOTE -remote file interface.
$RESTORE -restore from backup cycle,

§s ~displays basic system infarmation.
$SAVE -create backup cycle.
$SEARCH -search file for specified string.
E§S0RT —file sarting utility.

§sP ~initiate print spooling.
§SPOOL  —printspool file.

$§STATUS ~displays system status.

£T ~displays terminal attributes.
§TAP ~terminal attributes builder.
ETAPE -magnetic tape interface.
STAPEXEC -magnetictape executive.

§u ~displays unit descriptions.

v —initialize and format utility.
$XREF -cross reference utility.

§ZAP -applies a software fix (patch).
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nul-1 —change input or output device.

BAC -backup a data file.

CFl  —compare input and output files.

COP -copy file(s).

DEL -delete output filels).

LIS  =list any directory.

LSF  -list file(s) in directory.

PFl  —protect filels) from deletion.

PRI —print any directory.

PRO —protect output volume from deletion.
PSF  —print file(s) in directory.

REL -release volume from scratch protection.
REN -rename a file.

AFl  -release file(s) from deletion protection.
SCR -scratch cutput volume.,

SEC -secure file(s) with password.

SET -setold and new password.

VER -—verify any output volume.

VFl  —verify file(s).

protection, and is not a full password protection
system. The two commands PR#n (directs output to
a slot), and IN#n (directs input from a slot) offer
simple device routing.

BOS (Business Operating System) is a sophisti-
cated single, multi-user and networking operating
system with many facilities. [t would be impossible
to cover to any depth all the options provided (the
company use eight manuals to do this!) in a short
article. The system (like many others) has logical
and physical addresses; a summary of those used is
givenin Fig. 1.

BOS has many commands but in general the
system is menu driven: a command is given and you
are then routed to an interactive series of prompts
which may require more commands or simply the
numbers of which ever units you wish the com-
mand to act upon. A list of commands is given in
Fig. 2.

Some of the ‘main’ commands have a series of sub
commands; the $F - file utility — is one of these. It
has a total of 38 options, we have listed some of
those of most interest to a casual user of the system.

Device:  Function:

LOGICAL:~

CON: consale.

LST: List infermation — printer.

PUN: Send information = paper tape punch.

RDR: Receive information = paper tape reader.

PHYSICAL:-

BAT: Batch, console in from RDR: console out
LST:

CRT: Console (Cathode Ray Tube).

LPT: Printer.

PTP: Paper tape punch.

PTR: Poper tape reader.

TTY: Slow console.

uci: User defined console.

UL1: User list device.

UP1: User punch number 1.

UP2: User punch number 2.

UR1: User reader number 1.

UR2: User reader number 2.

Valid Assignmenis:

CON:=BAT:ORCRT:ORTTY: OR UC1:

LST:=CRT:ORLPT:ORTTY: OR UL1:

PUN:=PTP:OR TTY: ORUP1: OR UP2:

RDR:=PTR:ORTTY:ORUR1: OR UR2:

DIR — Displays all files on logged drive.

DIR d: — Displays all files on drive d.

DIR afn/ufn= Displays selected files.

ERA afn/ufn = File erase command.

PIP d: = d: afn/ufn [options)

One of the unique facilities of BOS is the ability
within the operating system to produce a screen-
based menu. This makes the design of a turnkey
SYSIEm VEry easy.

The single user/single tasking systems from Digital
Research have many underlying similarities. 'DIR’
has the same basic effect across the whole range;
however in some varieties a command may have
some extra facilities, CP/M 3.0 for example,
expands this to the powerful DIR [FULL] option. A »

PROFESSIONAL

B -block Read,
On  —delete characters after column n.
E —echotoscreen.

F  —remove form feeds.
Gn —get data (files) from user numbern,
—check source proper hex.

H

| =ignore hex ot location 00 and turn on ‘H'.
L -convertuppertolower case.

N =line number destination data.
0  -treatfile as object data.

Pn —page throw after n lines.

Qg z - quit copy after finding string 5.
A -read and copy sys files.

5§z —start copy after finding string s.
Tn -expand tabs te column n.

U —convert lower to upper cose.

V. =verify file copy.

W —write over read only files.

Z  -zerohighorder bit.

REN new ufn = old ufn File rename utility.
SAVEnufn Savenpages(256 bytes)toadiskfile.

STAT —displays disk drive unused space.

STATDEV: ~displays actual devices assigned.

STATVAL: ~displays command summary /
possible devices,

STAT log: = phy: —assigns logical te physical devices.

STATd:=R/O -setsdrive d to read only.

STAT d:afn/ufn —displays files sizes and status.
STAT d:afn/ufn §R/O —sets file(s) specified to read only.
STAT d:afn/ufn R/

w —sets filels) specified to read / write.
STAT d:afn/ufn
$3YS -sets file(s) specified to system.

STAT d:afn/ufn $DIR -sets file(s) specified back to
dir.

STAT DSK: —displays disk characteristics.
STAT USR: —~displays octive user areas.
SUBMIT ufn.sub —submit allows the batching of
CP /M commands.
TYPE ufn ~displays the contents of file to
the screen.
USERn —change to user numbern (0-15).

- MAY, 1984

Fig. 1 (far left) shows a
summary of BOS
addresses; Fig. 2 (ditte)
contains the main BOS
commands; Fig. 3 {above
left) shews the BOS sub-
commands; Fig. 4 (left)
shows CP/M 2.2
command funclions and
assignmants.

Fig. 5 (left) contains a list
of PIP aptions.
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COPYSYS —copies CP /M system to a new disk — menu driven.

DATE -set ond display date (see conversion)

DEVICE -the device command replaces the STAT facility for
assigning logical and physical devices and adds port
customization facilities.

Logical Usual Physical
Devices: Device Type: Assignment:
CONIN: CONSOLE INPUT KEYBOARD
CONOUT: CONSOLE QUTPUT SCREEN
AUXIN: AUXILIARY INPUT NULL
AUXOUT: AUXILIARY QUTPUT  MNULL

LST: LIST QUTPUT PRINTER

DEVICE -display/change current logical and physical

assignments.

DEVICE NAMES ~-displays physical devices and their charocteristics.
DEVICE VALUES —displays current logical assignments.

DEVICE phy ~displays the attributes of the named physical device.
DEVICE log ~displays the assignment of the named logical device.
DEVICE log: =

phy{[options]} -assigns devices.
DEVICE log: = null - detaches device.

DEVICE phy

[options] -sets attributes.

DEVICE {[PAGE,

COLUMNS =n,

LINES =n]} —display and set console layout.

Device options are XON (sets XON/XOFF protocol], NOXON (turns off the
protocol) and baud rate from 50-19200.
DIRSYS — The same effect as DIR but also displays files with the 5¥S
| attribute set.

DIA and DIASYS have in CP/M 3.0 some extra options if used with the
below syntax.
DIR {d:} afn/ufn [options]

DIR eptions:
ATT —displays user attributes F1-F4.
DATE ~displays date and time stamping if set.

DIR —displays file with dir option.
DRIVE=ALL —acts on all logged drives.

DRIVE = (A,B,C,...P) —octs on specified range of drives.
DRIVE=d —acts on drive d.

EXCLUDE —Displays files not matching the afn/ufn.
FF —paper form feed.

FULL —displays all available directory information
sorted order, file name, size, attributes, password
mode, time stamps and the drive label.

| LENGTH=n ~displaysn lines before o table heading.
| MESSAGE ~displays drives and user numbers active during o
search.

NOPAGE =continuous scroll of listing.

NOSORT —-unsorted display.

RO —displays only files set to Read only.

AW ~displays only files set to Read /write.

SIZE —displays file names and sizes.

8YS —displays only files set to sys.

USER=ALL -searches all user numbers.

USER=n
USER =(0,1,...,15)

—searches user numbern.
—searches all user number specified.

Fig. & (above) contains a

command may be replaced or enhanced-for
example, the STAT command of CP/M 2.2 is super-
seded and expanded upon by the combination of
SET and SHOW in CP/M.3.0. CP/M 2.2 is configured
to have four logical devices, which perform concep-
tual functions — the user can address them without
worrying about the inner workings (see Fig. 4).

In addition there are 12 physical devices some of

The ERA command 1s extended to incorporate a confirm option.

GET —redirects CP /M to take its console input from a
file [see PUT).

HELP —on line help utility for the CP /M operating system
and its commands with facilities to create your
own help files.

INITDIR —initialize directory for date time stamping.

PIP —asCP/M 2.2, butincludes the "A’ or archive
option, and ‘C’ or confirm for selective file copy,
and if the file is protected must include the
password (such as PIP a: = b: afn/ufn ;pass
[options]).

PUT —opposite to get, allowing console or printer
output to a disk file.

RENAME ~this is extended to a menu driven option if just
RENAME 1s entered.

SET ~this option controls most of the attribute setting in

CP /M 3.0. It has the following syntax.
SET [options]
SET d: [options]
SET atn/ufn [options]

Set Options:

DIR -DIR attribute.

SYS —5YS attribute.

RO ~read enly.

RW -read /write.

ARCHIVE = OFF - archive mode off.

ARCHIVE = ON - archive mode on (see PIP option'A’).
F1=0N/OFF —onor off user defined attribute 1.
F2=0N/OFF —on or off user defined attribute 2.
F3=0N/OFF —en or off user defined attribute 3.
Fd4 = ON/OFF —on or off user defined attribute 4.

~disk label.
-password protecta disk label.
—enable/disable protection.

SET [NAME = ufn]

SET [PASSWORD = pass]

SET [PROTECT = on/off]

SET afn/ufn [PASSWORD =

pass] —password protection to a filels), the disk
must be password protected and enabled
before this can be used.

SET afn/ufn [PROTECT =

mode] —protection mode for passwords, these can

be read, write, delete or none.

Two of the following time and date stamping modes can be assigned.
SET[CREATE = ON]
SET [ACCESS=0N]
SET [UPDATE =0N]

SETDEF ~This controls the disk search order and the console
display of system messages.

SHOW ~Show replaces many of the functions of STAT and
adds a few of its own.

SHOW d: —displayslogged drive, read/ write access and
space left.

SHOW [LABEL] —displays label and all attributes.

SHOW [USERS] —displays active users and their files.

SHOW [DIR] —displays free directory entries.

SHOW [DRIVE] —displays drive characteristics.

munication are required, whether they be printer,
terminal or other ports. Therefore, the user can
assign a pair of devices, one logical and one physical,
and communicate with the minimum of problems.
PIP, the Peripheral Interchange Program
(which is in most installations), is only ever used
in its simplest form, as a file copying tool; however,
as its name implies, it can be used in many more

fist of CP/M 3.0 | which will have been patched in with all the necess-  powerful ways: it can send a file to a device, receive
124 commands. | ary and complex driver routines for whatever com-  data from a device and convert it to a file, and,
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CHKDSK
COMP {d:} {afn/ufn} {d:} {afn/ufn} — compare files.

DATE
DEL {d:} {afn/ufn}

~display and enter date.
~file delete command.

REM {d:} {old afn/ufn} {new afn/ufn}-rename utility
TIME —display and enter time.
TYPE {d:} {uln}

E(DIT —multi option text editor.

R{UMN —executes the current work file
(compiling and linking if required).

F(ILE =filer — see later.

C(omP - pascal compiler.

L{INK =links in P-code subroutines.

X(ECUTE -lead and executes a Pascal code file,

A[SSEM —assembles 6502 assembler.

D(EBUG —not yet implemented.

U(SER

RESTART  —retry last option.

I(NITIALIZE -warm boot.

H{ALT -cold boot.

lastly, transfer from device to device. (A list of PIP
options are given in Fig_ 5).

CP/M 3.0 {or CP/M Plus as it is also called) is the
latest version of the 8-bit CP/M series following
CP/M 2.2. It incorporates many improvements
which bring it close to CP/M 86 and CCP/M, and
some that set it apart. The basic DIR, ERA, PIP, REN,
SUBMIT, TYPE and USER are the same; however, a
number, such as DIR are extended. In addition,
some new commands are introduced, these are
DIRSYS, COPYSYS, DATE, DEVICE, GET, HELP, INIT-
DIR, PUT, SET, SETDEF and SHOW. We will cover
each new command in turn after providing details
of the extra options provided on the ‘old’ com-
mands (given in Fig. 6).

This has many similarities to the other CP/Ms; the
equivalents are DIRS to DIRSYS, COPYDISK to
COPYSYS, and TOD to DATE. The following facili-
ties have already been covered elsewhere. DIR, ERA,
PIP, REN, SUBMIT, TYPE and USER.

Concurrent CP/M has many similarities to MP/M
and CP/M plus. A number of extra commands in
addition to the DIR, DATE, ERA, HELP, INITDIR, PIP,
REN, SUBMIT, TYPE and USER have been added.
These are:

MAY, 1984

—simple display of disk and memery status.

COPY {options} {d:} {afn/ufn} {options} {d:} {atn/ufn} {options} —.

DIR {d:} {afn/ufn} {options}-simple directory listing. Option /P’
pages the list and “/W' lists file names only ocross the screen, IF

PAUSE —tempaorary halt in the process of a batch
command.
REM —remark in a batch command.

—displays the contents of a file to the screen.

MKDIR {d:} path
PATH {d:} path
PRINT
RMDIR {d:} path

~directory search.
-print queue.

(AMDIR = RD).
SHIFT

TREE {d:} {/F}

VERIFY ON/OFF

ABORT —stopsthe execution of a progrom on the
virtual console.

ERAQ  -erase with confirm.

SDIR —like DIRS, includes system files in

directory.
SYSTAT -detailed system status display.
VCMODE —displays and sets background/
foreground mede of the virtual consoles.

The main difference berween the CP/M and MP/
M, is that MP/M (Multi-Processing Monitor con-
trol program) is the former’s multi-user brother.
The first thing most users will notice is that the
prompt is different. In a normal CP/M system the
display for a user logged onto drive A would be: -
A= ; however, in the case of MP/M in addition to
this, the area in which the user is logged is added;
therefore a user on drive A in user area 5 would
have the prompt:— 5A>. In addition to the facili-
ties described, DIR, ERA, ERAQ, PIP, REN, SDIR, SET,
SHOW, STAT, SUBMIT, TYPE and USER MP/M has
some extra programs and commands these are pre-
sented below.

MSDOS and PCDOS are very similar, the only
major differences being the machine specific com-
mands, such as port attribute setting therefore
these will be omitted from the discussion. To save
space we will henceforth refer to both systems as
MSDOS. MSDOS 1 is very similar to the basic
versions of CP/M (2.2 and B86), but has fewer

features.

In addition to the commands (in Fie. 7.) MSDOS
2 incorporates many UNIX-like features and an
extended batch facility. The directory now incor-
porates a UNIX type tree stucture, and therefore
if a file is to be accessed which is not in the current
(or working) directory then to find it a ‘path name’
must be provided. This path name must proceed
any file name in command, if required. The path
name consists of the sub directory name separated
by a backslash “\ . If the line starts with the
backslash then the path begins at the root (top
most) directory.
DIR1\ DIR2 ! DIR3 | FILEMAME.EXT - PATHNAME
\ DIR1 DIR2 DIR3 ! FILENAME EXT-PATH NAME
STARTING AT THE ROOT

The Batch command has been greatly extended
with the addition of IF, GOTO replaceable para-

PROFESSIONAL

—displays current directory path (CHDIR = CD).
—enable or disable screen display during bateh

=simple loop structure for replaceable parameters

CHDIR {d:}
CHDIR {d:} —change current directary.
ECHO ON/OFF
operations.
FOR
in the batch mode.
GOTO —bateh goto label.

-batch if (or not] conditional
—creates o sub directory (MKDIR = MD),

—removes a sub directery, must be empty

—double up the number of replaceable
parameters in the batch mode.

—lists out the tree directory, if ' /F' is specified it
also lists the file in each directory.

—disk write verify, taggle on or off.

Fig. 7 (above left) contains
a list of MS/PCDOS 1,2
commands; Fig. 8 (above

right) lists the batech
commands; Fig. ¢ (left)
shows the P-System
oplions.
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meters. A batch job is a file of DOS commands
with the extension .BAT which is executed by
typing in the file name minus the extension. The
extra commands will be described in the next sec-
tion along with the other new MSDOS 2 com-
mands.

This section on the UCSD P operating system will
concentrate on the version installed for the Apple
I1, as this is the machine that most people are likely
to come across. The system is menu driven, and
therefore in the conversion chart the option
required is given rather than the full command. On
loading the system, the user is presented with a
series of options. These are selected by pressing the
first letter of the required option. If the Apple in use
has a 40 column screen, then to view the last three
a ?" has to be hit. The options are summarized in
Fig. 9.

The FILE option covers all the commands to be
tackled in this series. The options available are out-
lined in Fig. 10:

The Commeodore Pet, like the Apple, is a simple
machine with few operating system commands; it
also has its own peculiarities: not ‘slots’ in this
case, but the IEEE 44B communications bus. All
the systems commands, BACKUP, CATALOG, COPY,
HEADER, RENAME and SCRATCH will be covered in
the conversion table next month.

The Tandy operating system TRSDOS has for a
simple system many useful commands. It is especi-
ally unusual in having a help facility. In addition
the system uses a */” and not a *-’ to mark the start
of the file and the disk designator is “:d” and not
‘d:’. The system has a range of password protec-
tion facilities, which can protect whole disks and
individual files. On formatting a disk, a master
password can be assigned, if an individual file can
be accessed by the full command (if protected) by
the command below.

filename/ext. password:d

The password is set by the ATTRIB command:

ATTRIB utn (vis,ACC= pass,UPD = pass, PROT =
level)

Prot

levels: Degree of access:

FULL full access no protection.

KILL kill, rencime, read, execute and write — total
access.

NAME  rename, read, execute and write.

WRITE reaod, execute and write,

READ  read, and execute.

EXEC execute only.

The BACKUP, COPY, DATE, DIR, ERROR, FORMAT,
HELP, KILL, LIST, RENAME and TIME will be covered
in the conversions tables next month. In addition
there are the commands given in Fig. 11.

Unix is a complex and sophisticated operating
system with many commands, some of which most
people will never use. The majority of the com-
mands have been summarized in the tables; how-
ever, there are quite a few extra options that do not
fit in to the categories of the chart and some that
do have extra options that need expanding upon.
Unix has a tree directory structure and the ability
to PIPE -send the output of one process to the
input of another. The simple commands that will

be covered in the table in next month’s issue of
Computer Answers are $CAT, SDATE, $CP, $MV and
WHO. The rest are given in Fig. 12.
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B(AD-BLOCKS
CHANGE
DI(ATE

G(ET
K(RUNCH

L{IST-DIRECTORY

test disk black integrity.

- renames file or disk.

- display and enter date.
E(XTENDED-DIRECTORY-LIST - detailed directory listing.

- gets a work file.

- packs disk [removes unused space).
- simple directory listing.

PROFESSIONAL

M{AKE - produces dummy disk file.

N(EW - clear work file.

P{REFIX - change default work vol.

QiuT - exit from filer to main menu.

R{EMOVE - delete disk file.

S(AVE - saves work file,

T(RANSFER — copy (or listto screen/printer).

V(OLUME - lists volume assignments.

W({HAT - name and state of work file,

X(AMINE - fixes or marks bad blocks.

Z(ERO — erase and rename a disk directory.

Vel No: Volume Name: Input/output Device:

#1: CONSOLE: screen keyboard with echo.
Ha: SYSTERM: keyboard without eche not used
#a: not used.

24 DISK NAME: boot disk (slot &, drive 1).

#5: DISK MAME: 2nd disk drive (slot &, drive 1).
#6: PRIMTER: printer (slot 1).

#7: REMIM: remote input (slot 2).

#8: REMOUT: remote output (slot 2).

49; DISK NAME: 5th disk drive (slot 4, drive 1).
#10: DISK NAME: &th disk drive (slot 4, drive 2).
#11: DISK NAME: 3rd disk drive (slot 5, drive 1).
#12; DISK MAME: Ath disk drive (slot 5, drive 2).
AUTO command -auto load after boot up.

BUILD ufn ~building of a batch command file.

CLOCK {(OFF)} -toggle real time clock screen display.

DO utn —execute the file create by build.

DUAL {(OFF)} —dump to printer of screen contents.

ERRORn ~displays description of an error number.

FORMS (WIDTH=n,LINES =n)

FREE:d {{PRT)}
LiB

LIST ufn {(PRT,SLOW,ASCII)}
MASTER (DRIVE = d)
PROT :d(PW,LOCK)

PURGE :d{(type) }SYS/INV/

ALL

ROUTE (orig =5, dest=s)

DO =display
PR = Printer

KB = Keyboard
Rl=RS232 input

RO =RS232 output
SETCOM (OFF, WORD = n, BAUD = n, PARITY = n, MODE) — port setting.
—turns RS232 off.
—number of bits 5-8,
-50-9400.

—stop bits 1 or 2.

=1 =odd 2=even 3 = none.
=wait or nowait.
—write protect drive d.
—write protect off.

OFF

WORD

BALD

STOP

PARITY

MODE

WP (DRIVE =d)
WP

—mass deletion.
—input /output routing, substitute for sets of the two
letters as below,

—forms set up.

—disk free space map.

—command list.

—list @ file to screen (or printer).

—assign master drive.

—use or change master password, pw = allows ta
change master password, lock assigns master to all
unprotected users.

Fig. 10 (top) lists P System
commands; Fig. 11
(below) lists TRSDOS

additional commands.
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Fig. 12 (right) gives a list
of Unix operating
commands. §ATtime {({day)} $COMM ufn ufn —compare the similarities and
{tile} =run command at specified time, differences between twao sorted files.
$CAL {(month)} SCRYPTkey -—encode/decode using a encription
year - prints a calendar for a single key.
month imonth 1-12) or a full year §FIND —sophisticated file searching utility.
[year 1-9999). $GREP —search file for a specified string.

$CAT ufn —display file to screen. $KILL n —kill process number n.

$CD =Return o the login directary. $LPR —option unf Queue file for printing.
$COdir ~change working directory to dir. $LS —directory list.

| SCHMOD —{who} op-code permission ufn. SMAIL

Whe: loginname —send or receive mail.

u - login owner (user]. SMAN —online manual,

a — group. SMKDIR —ereate directory.

o - all athers. $PR —print a file.

a - all of above (default). $PS ~status of active processes.
Op-Codes: $PWD = path name of warking directory.

+ = odd permission. $SORT —sorting utility with many options.

- — remave permission. $SPELL =spell check (even an English optionl).
= = assign absolute permission. $STTY —full terminal port and options
Permissions: configure.

r —read. $TTY =path name to users terminal.

W —write. SUNIQ =removes multiple occurances ina

X —execute. sarted file.

| u —yser permission from present mode. $WC —counter with character, word and line

g - group permission from present mode. options.

0. = other permission from present mode. $WRITE user  —writes on another terminal.

By Eric Bagshaw, of the
National Computing Centre.

[—

R.R.P. £1985.00

Ask about the other package
deals on offer! 3
™
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ACE systems

Marshall Chambers, Mill Street, Luton LU1 2NA

Tel.0582 456555 =

ANOTHER ACE

DEAL!

Advanced Personal
computer

R.R.P. £475.00

=£1995.00

Portable Personal
Computer

. VAT)

\excl

NEC
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CAN YOU HANDLE THE ULTIMATE? FEATURE PACKED, 100% MACHINE CODE.
THE MOST AMAZING PROGRAMMES, THE SMOOTHEST AND PURE ADDICTIOMN.

ACTION, THE HIGHEST RESOLUTION GRAPHICS# S5O WHICH WILL BLOW FIRST - YOUR COMPUTER OR
ALL ULTIMATE GAMES ARE ARCADE STANDARD, YOUR MIND?2

ONLY £ 5-59 EACH izt

et
xpanded V I" 20

Name

Code__

UI1irrE1f-; Play The Game, - 'b ‘v ‘l““
The Green, i h RN . hﬂ :
Ashby de |[_I Louch, PLAY THE EHM

Lunar Jetman 48K ZX Specirum Spec estershire.

Ultimate Play The Game is a trade name of ters and Graphics Ltd., The Green, Ashby de la Zouch, Leicestershire, Tel (0530) 411485, Dealer enguiries welc

Ring Round 5308
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- New-Sinclair QL
' There's no comparison chart, b

The Sinclair QL is a new computer.

Not just a new Sinclair computer,
but a totally new sort of computer -
nothing like it exists anywhere.

It's not just a bit better than this,
or a bit cheaper than that - its a
computer that's very hard to compare
with anything. Just check the features
below - and if you don't agree, take
up the challenge at the end of the
advertisement.

If you do agree, there's only
one course of action you can take...
get yourself a Sinclair QL at the
earliest possible moment.

The Sinclair QL has
128K RAM. Big deal?

Several micros offer 128K RAM, or
more, as standard. The ‘What Micro?'
table for December 1983 lists over
50 of them - but 40 of the 50 micros
listed cost over £2,500!

The Sinclair QL offers you 128K
RAM for under £400, and an option
to expand to 640K Thats a lot of
bytes to the pound!

The Sinclair QL has
a 32-bit processor.
Who else?

Under £2,700, nobody. Eventhe new
generation of business computers,
such as the IBM PC, are only now
beginning to use 16-bit processors.

At prices like this, the Motorola
68000 family — widely regarded as
the most powerful microprocessors
available —will remain a luxury.

Yet with the Sinclair QL, the
32-bit Motorola 68008 is available
for less than £400.

You canalso be sure that the QL
will not become outdated. 32-bit
architecture is future- proof

32-bit processor architecture, 128K
RAM, and QDOS combine to give
the QL the performance of a mini-
computer for the price of a micro.

Exclusive: new QDOS
operating system
No competition! QDOS sets a new
standard in operating systems for the
68000 family of processors, and may
well become the industry standard.

QDOS is a single-user, multi-
tasking, time-sliced system using
Sinclair's new SuperBASIC as a
command language

One of its most significant
features is its very powerful multi-
tasking capability — the ability to run
several programs individually and
simultaneously. It can also display the
results simultaneously in different
portions of the screen. These are
features not normally available on
computers costing less than £7,000.

Eleven input/output ports
Q)L ROM Cartridge slot
L 2 x Joystick ports 2 xR5-230
Mo I 1

— Expansion slot

New professional
keyboard

The QL keyboard is designed for fast
input of data and programs. |

It is a full-size QWERTY '
keyboard, with 65 keys, including a
space bar, left-and right-hand shift
keys; five function keys, and four
separate cursor-control keys — key
action is positive and precise

A membrane beneath the
keyboard protects the machine from
dust (and coffee), and for users who
find an angled keyboard more
comfortable, the computer can be
raised slightly at the back by small
detachable teet.

) Sinclair, QL, QDOS, QLUB and ZX Microdrive
are trade marks of Sinclair Research Ltd



£399

,because there's no comparison!

Advanced new friendly

language - Sindlair
SuperBASIC

he The new Sinclair SuperBASIC

dy

exploited.

Unlike conventional BASIC, its
procedure facility allows code to be
written in clearly-defined blocks; ex-
tendability allows new procedures to
be added which will work in exactly
. the same way as the command pro-

cedures built into the ROM,; and its
constant execution speed means that
S5uperBASIC does not get slower as

' programs get larger.

5

2 x Local area network
RS-2324° T™V(UHF)  Monitor |
1 — | 5 3

Included - superb professional software

The suite of four programs is written by Psion specially for the QL and
incorporates many major developments. All programs use full colour, and Membership is open to all QL owners.
data is transportable from one to another. (For example, figures can be

transferred from spreadsheet to hics for an instant visual entation. QLUB members receive one free
combines the familiarity of BASIC with 2 e T

anumber of major developments
which allow the QL' full power to be

Word-processing

Certain to set a new standard of
excellence, QL Quill uses the power of  program so easy to use you probably ~ machine you're considering (not one

the QL to show on the screen exactly ~ won't refer to the manuall It handles  we've created ourselves) and give you
what you key in, and to print out
exactly what you see on the screen. histograms to overlapping or stacked

ijigsgadsgadiditegeg g

facilities of a very advanced word-
processing package.

Spreadsheet

Micradrive extension slot

Two 100K microdrives

built in

st The Microdrives for the Sinclair QL
are identical in principle to the
popular and proven ZX Microdrives,
but give increased capacity (at least
100K bytes each) and a faster data-
transfer rate. Typical access speed is
35 seconds, and loading is at up to
15K bytes per second. The Sinclair QL
has two built-in Microdrives. If

n required, a further six units can be

) connected.
Four blank cartridges are
supplied with the machine.

ldri'-'ﬂ ) Quill, Easel, Archive and Abacus
are frade marks of Psion Ltd,

QL Abacus makes simultaneous
calculations and ‘what iff model- : :
construction easier than they've ever  a language even simpler than BASIC. For more information

been. Sample applications are

and cells by names, not just letters
and numbers. Function keys can be rmeans that you don't have to askfor  with an expected posting date.
assigned to change a variable and your file by its full name - a few letters  Remember that Sinclair offers a
carry out a complete ‘what if are enough.
calculation with a single key-stroke.

New - the Sindlair QLUB

The QLUB is the QL Users Bureau,
For an annual subscription of £35,

update to each of the four programs
supplied with the QL, and six
bi-monthly newsletters. Sinclair has
also made exclusive arrangements
for QLUB members to obtain soft-
ware assistance on QL Quill, Abacus,
Archive or Easel by writing to Psion.

The Sinclair QL challenge

If you're seriously considering any
other computer, post the coupon for a
blow-by-blow comparison, We'll take
QL Easel is a high-resolution colour a pubiished comparison chart for the

Business graphics

anything from lines, shaded curvesor  the Sindlair QL figures, detail by detail

A beginner can be using QL bars or pie charts. QL Easel doesnot ~ Take action today'

Quill for word-processing within require you to format your display .
minutes. before entering data; it handles design To order b)r mail
QL Quill brings you all the and scaling automatically or under - complete the coupon and send

your control. Text can be added and it to the FREEPOST address below.
altered as simply as data.

For credit card holders it may be
possible to extend your credit limit.
Full details will be sent when we
acknowledge your order.

To order by telephone

- Ehone Camberley (0276) 685311;
- have your credit card (Access,
Barclaycard, Trustcard) number ready.
It may be possible to extend your
existing credit limit. Please ask our
telephone staff for more details.
Please do not use this number for
QL Archive is a very powerful filing other enquiries.

systerm which sets new standards, using

It combines ease of use for simple Phone Camberley (0276) 686100 or

provided, including budget-planning applications — such as card indices - use the coupon to get a QL brochure.
and cash-flow analysis. QL Abacus with huge power as a multi-file data Due to demand, the goods may not
allows you to refer to rows, columns Processor. be posted within 28 days. Your order

An easy-to-use labelling facility  will be acknowledged immediately

14-day money-back undertaking.

Send to: Sinclair Research Ltd, Computer Division, FREEPOST Camberley, Surrey, GU15 3BR.

Qty Item Code Itermn Price £ Total £

~ Sinclair QL Computer ' ] ~ 39900 h
mhlp.[one year) R T S R e 5100 - 3500
Postage & packing (any order over £390) 6099 755

Please tick the appropriate box-

| enclose a cheque made payable to Sinclair Research Ltd for £ F e Rl ST

| Please charge my Access/Barclaycard Trustcard Account No. | iy | | o] W st ]
BRI AT T T LA R

s SR S o s N M 00 5 A 5 ol W o e o e 02 s 1 2
.o A Y S VT 1 X O O T 1 o o o 1 MR e S S0 o
00 T Y ) SR ) RN S ey W O 0 T R TS T T Lk [ iRnneons

Please send me a chart comparing the Sinclair OL computerwitha____

Sirncl=ir-

Please send me a Sinclair QL brochure

Offer applies to the UK. only S Boand 308

Cinclair Recparch | #d Shanhane Baad Mamhbadse Sorraw 1 ME 2DC
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KEEPING
IT CLEAN

IF YOUR SYSTEM IS CRUNGED WITH CRUD AND GROTTED WITH GRUNGE,

WHAT'S AROUND TO HELP CLEAR IT OUT2 WE FOUND OUT. . .

t is amazing how inspiring a sparkling clean
micro can be — just remember when you first got
it! A clear screen can literally be less of a head-

| ache than a filthy one; however, the biggest advan-

tage to be gained from a well-maintained micro,
apart from piece of mind, is reliable data loading.

The most interesting part of our investigation
concerned data recorder cleaners. The majority of
these are quite understandably supplied by the
same manufacturers who service the audio market,
and the difference between these markets is signifi-
cant: while the audio world places a good deal of
emphasis on the tone head, the pinchroller and cap-
stan are more important to the computer world. If
dirty, these two parts of the recorder can affect tape
speed and prevent accurate data read/writing. A
clean tone head is not as critical.

The cheapest form of data (cassette) recorder
cleaner is the cloth-ribboned cassette type. These

| tend to get dirty very quickly and therefore need

frequent replacement. There is also a danger that
the abrasive action of rubbing previously collected
dirt across the head will scratch it. W H Smith sells
a Bib-made data cassette head cleaner which comes
with a small tube of cleaning fluid. At £1.99 (inc.
VAT), it represents a reasonable compromise
between the dry and wet schools of cleaning
thought. Presumably, if your cloth/cassette wears
out before you run out of fluid you could buy just
the cassette and save even more money.

A rather different approach to head cleaning is
taken by Allsop (available from Three Marketing).
It has a computer deck cleaner in the form of a
transparent cassette case; instead of a cloth tape,
this cleaner has a set of felt pads onto which the user
sprays the special cleaning fluid supplied. A series
of cogs cause the tone head pad to automatically
wipe off the debris. When we tested the Allsop
cleaning cassette we found that it became dirty very
quickly; therefore, if you are serious about keeping
your data recorder clean, we'd recommend Allsop’s
audio version, as the pads are replaceable and as few
(if any) data recorders have twin capstans, you in
effect already have a spare. Allsop makes thg audio
version deliberately so that the capstan pads clip in
and out, making them disposable.

Despite the praise just heaped on Allsop
products, a cotton bud soaked in a good cleaning
fluid could still find oxide that the cassette had
missed, but for sheer convenience the cleaning
cassettes win hands down. Good news for Epson
HX20 owners is that Allsop also makes a micro
cassette version of its cleaning cassette.

Micro owners with more money can afford disk
drives instead of cassette, and this seems reflected in
the price of drive head cleaners — the cheapest com-
plete system we spotted was around £10 or £6 for
just a disk. Just like cassette cleaners, completely
dry disk drive cleaners are available: Inmac does
one, which doesn’t require the user to add solvent.
The ‘dry’ method of cleaning has its advantages in
that the user does not get solvent everywhere.

On the other hand, the danger with dry cleaning
is again abrasion — particles of dirt cleaned off will

scratch the drive head. The way out of this is to pro-
vide disposable cleaning disks which slip inside the
disk jacket. The cleaning disk can be sprayed by the
user or come pre-saturated in a sachet (the latter
being more eéxpensive).

When buying, ask whether the cleaning disk 1s
suitable for double sided disk drives. Few manufac-
turers sell single-side-only disk cleaners, butitisa |
point to check. Automation Facilities, which makes
the Floppiclene head cleaners, claims that other
manufacturers use too thick a knock-out for double
sided drives. This can lead to the cleaning disk fail-
ing to clean a single drive properly. To overcome
this Automation uses a peel-off label. (Frankly, we
didn’t come across this problem ourselves.)

The Clean Cyele kit from Inmac (priced £32).

There is an element of risk in using disposable
disk drive cleaners in that the cleaning disk might |
disintegrate and break up in the drive. It is also im-
portant for the solvent to be cleaned off the head
thoroughly. For this reason repeated use of the
same drive cleaner is not recommended —if the
cleaner looks filthy it should be thrown away
regardless of how many times it has been put
through.

At present only 5} inch and 8 inch disk drive
cleaners are on the market. The big cleaning com-
panies are developing items to cope with the new 3
to 34 inch drives (many of which are now available
for the Beeb). Automation told us that 1t expects to
have a disposable disk which fits inside a cartridge
and should be suitable for machines like the Apri-
cot. For the present, a company like MAF will clean
the Sony 3.5 inch drives for you, should you so
desire.

Finally, there is an interesting dispute over
approvals for disk cleaners — obviously they can’tall
have the only product approved by the big disk
drive manufacturers! Interestingly, MAP said that
it had ended up supplying 3M cleaning kits because
of the experience its own maintenance department
had when testing various makes on approximately
50 machines.

It was hard to find much wrong with cassette and
disk drive cleaners, but screen cleaners were some-
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Automartion Facilities’ personal computer kit includes 5% inch floppy disk drive cleaner [ priced £17.50).

thing else (when we came to trying the products for
ourselves). For a start nothing seemed to work on
the mesh screen that covers our Sirius monitor.
ACT said it used foam cleaner, but we came to the
rapid conclusion that actually taking the cover off
was the only way to clean that particular menitor,
We did try a roller cleaner from Action that worked
well on external dust, but not compacted dirt.

On CRT (glass) screens the purpose-made clean-
ing fluids we tried seemed to work perfectly
adequately. Brian Mansfield of Spray Systems
explained in some depth why he thought specially
formulated screen cleaners should be used. One
problem with using washing-up liquid (detergent)
and a wet rag is that everybody hates having smelly

| rags around! On a more serious note, it is difficult to
prevent smears with washing-up liquid plus the fact

that detergents almost inevitably contain salt,
which is corrosive.

Brian Mansfield also put a persuasive argument
against using the same kind of solvents used for disk
drives onto the VDU screen. Most drive solvents
use isopropyl, which is both inflammable and toxic
and thus not the kind of thing you want to spray all
over yourself or the micro. His own company’s
product is formulated to be non-flammable and
non-toxic, as well as including corrosion inhibitors.

| When you consider that its Clean Screen costs

around £2.70, it seems worth the trouble. Auto-
mation makes anti-static screen wipes which are
reasonably priced.

The majority of cleaning equipment manufac-
turers avoid selling their computer products in aero-
sol form for two good reasons. The less important
one for micro users is that aerosols mess up the con-
trolled environment so beloved by mainframes,
more important is that aerosols often have propel-
lant gases which are inflammable. The by-product
of using pump sprays or just simple bottles instead

| is that you actually get more for your money.

The same sort of argument can be levelled against
lint free cloths which cleaning companies supply.
Although they work, such cloths take up far more
room in a cleaning kit than they merit, and therefore
cost more than they are really worth. Unless you are
really fussy, using standard tissues or toilet roll can

be just as good. The above does not really apply to
MAY, 1984

cleaning circuit boards, as they can be extremely
sensitive. In reality a tool like the Dust-Off II (from
Pelling & Cross) would be the ideal piece of equip-
ment to use. It uses a canister of pressurised gas to
blow away debris, and is priced around £25.

For general cleaning there are a variety of
cleaners available for removing the dirt from the
keyboard and body of the micro. The foam-type
cleaners seemed to work very well but a lot did
depend on personal preference. For instance, one
cleaner did a very effective job, but left behind a
rather unpleasant smell. Again, the special cloths
provided for this kind of job seemed very expensive
for what they were, and toilet roll would appear to
be just as good {(and far easier to obtain).

Part of the reason for keeping your micro bright
and sparkling is to reduce the chances of dust and
dirt finding its way onto your disks or cassettes,
thus, it does make sense to take advantage of the
anti-static sprays and solutions on the market to cut
down the amount of dust and static around your
micro. However, while this does seem rather OTT
for your average home owner, people who work in
nylon-carpeted offices might find them useful.

So far no real mention has been made of how to
clean peripherals like printers. For the casing, the
same foam and spray cleaners intended for terminal
can be used. To clean the type font there are a var-
iety of methods that you can use. Inmac provide a
special font brush for removing the heavy deposits,
lighter deposits could then be removed with one of
their cleaning wands (a heavy-duty cotton bud)
dipped in solvent. A more sophisticated method
would be to buy special daisy wheel, thimble and
golfball cleaning kits from a company like DNCS or
Action, priced around £10.

When buying cleaning materials it does pay to
shop around. Spectrum shops sell a Leda disk care
kit which includes a VDU cleaner and air blast aer-
osol as well as disk cleaner for £12.95 (inc. VAT),
which seems good value.

Those micro owners who want to thoroughly dis-
assemble their micro to clean it, should try camera
shops for air blasters and lint-free cloths, while
audio shops are alternative sources for quality
cassette head cleaners.

By Tony Dennis, deputy editor.

| Tel: 0&1)

| Tel: (01] 2692514,

DATA FiLE

CLEANERS:

Acco,

Bretton Way,

Bretton, Peterborough
Tel: 10733) 264711.
Action,

| & Abercorn Trading Est

Manor Farm Road,
Alperton,

Wembley, Middax

Tel: (011 203 3921,
Automation Facilities,
Blakes Road,
Wargrave, Berkshire
Tel: 1073522) 3012
Consup,

33-35 Finck Street,
london SE1 7EM

Tel: (01) 928 3252.
Crowndata,
Sunderland Street,
Macclesfield,
Cheshire. 5K11 &JF

Tel: (052518 615050
Disking,

Freepost, liphook,
Hants

Tel: (0428) 722563,

D N Computer Services,
Green lane, Heywood,
Manchester

Tel: 10706) 67567.
Inmac (UK),

Davy Road,

Astmoor, Runcorn,
Cheshire WAT |PZ

Tel: 109285 629819
MAP,

105-107 Windsor Road,
Oldham OL8 1RP,

24 5462,
Password Electronics,
62 Mormandy Road,
Alton, Hants,

Tel: 10420) 84977
Pelling & Cross,
Waoburn Industrial Park,
‘Waooburn Green, Bucks
Tel: [06285) 28121
Spray Systems,
275.276 Argyll Avenue,
Slough, Berks.

Tel: 107531 33037
Spectrum,
Burrowfield,

Welwyn Garden City,
Herts

Tel: 07073) 34761.
Stralfors Data Products,
Techno Trading Estate,
Bramble Road,
Swindan, Wilts

Tel: 10793 37837
Three Marketing (UK)
| Berens Road,

london NWI10 5DV

133

COMPUTER ANSWERS



Exactly what

beenlookin o

'l

A microcomputer is only as useful as the software package run on it. And - K
until now - finding the package tailored to your needs (or your customers’) hasn’t 1
been too easy.

Now, Microcomputer Software Directory is here. It's the complete guide
for buyers and sellers, helping you both identify and - just as importantly -
locate the most suitable software packages.

We've included details of over 3,000 painstakingly edited
business packages, as well as some of the more exciting games.
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Finding the right package

A glance at our twelve main category headings confirms
just how comprehensive Microcomputer Software Directory is.
3,100 software products are listed, under these titles: Systems
Software* Utilities* Accounting® Management Systems® Other
Business & Commercial Systems* Professional Services* Industry
& Manufacturing® Retail & Distribution* Scientific* Educational®
Government® Games/Home/Hobby* Miscellaneous®

Each entry gives the package name, function, supplier, cost |
and also tells you which machines it will run on.

Matching with your machine

If you already have a machine, you'll want to know about [

Operating system: Sord Operating
System

T Machine model: Sord M23 - all models,
_ Sord M243 - all madels, Sord M343 - all
= models

Mamory: 64

Package: ABC Stock Control Accounting [
Business Controller (ABC) {page 24}
Supplier: ABC Sofvware Lid

Machine model: Sord M23 MKl MKV,
MEVI: Sord M243 - all models, Sord
M343 - all models

Meamory: B4

Package: ABC Nominal Ledger

=+ Accounting Business Controller (ABC)
(page 23]

Supplier: ABC Software Lid.

compatibility. So we've included an index by machine make and
model. And, just to make life easier still, we also cross refer
machine type with operating system.




ISR : ccounTen G AL PAcAER

Almarc Business
Systems Ltd. @

ouve Koz

Address: Marlbarough House,
1A Cranmer Street, Mottingham, NG3 4GL
- Tel No: (D602) 622501

Telax No:

- Customer enquiries to: Angela Hooker
Date company established: 1979
© Turnowver: N/A

Chief executives:

Mike Milburn, Managing Director

Principal systems: Senes 8016,
Vector Graphic, Sharp

: Principal applications: Accounting

Nameas of software products:

ABS Sales/Sales/Invoicing, ABS Purch/
Nom/Purchase/Nominal, ABS Stock!
Stock Recording, ABS Payroll/Payroll |
Agenis:

There’s little point in identifying the perfect package unless you know
where to go for it. Our separate alpha listing of suppliers provides all the
information you need; addresses, phone numbers, who to speak to, and an
outline of which other packages are available from them. This section could save
you a few fruitless journeys,

Pinpointing
special needs

Some packages may be
tailored to the unique require-
ments of your business or
profession. The quick reference
Occupation Index at the back of the
book can cut your search time to
minutes. And if you already knowof a
package by name, just go straight to it.
They're all indexed by title and acronym in
the A-Z index. b - lacd el

In short, if you want to find exactly what you're looking for, Microcomputer Software Directory is exactly

what you've been looking for.

MICROCOMPUTER SOFTWARE DIRECTORY
The Complete Guide for Buyers and Sellers.

Please send me a copy of the Microcomputer Software Directory at Order by using this form. Pay on receipt of invoice O

GMS - Garage
Management System (page|
= 23)

Cost: £1.800 |
Supplier: AC Software Ltd. (page 400)
Hardware: Commodore B032 8050 BOZ3
Operating System: CBM DOS

iy £40.00 (plus £2.00 p&p) or quote your card number Access ] VisaOd
7y American Express[] Diners ClubC]
‘ Signature —Name S My card number is k - i
) Myaddress a 5 - Mease indicate preferred method of payment.
| ‘ Alternatively order by telephone 01-323 3211.

| Please send this order form to Computing Publications Ltd, Evelyn House,
| | - _ Mytelephoneno___ 62, Oaford Street, London WIA 2ZHG,

CAS/84




If you own or work with an IB
PC, you will want to read PC
Magazine. And you are probably
eligible to receive it free every
month.

rom May, the latest news and
best reviews from PC
agazine in America will
be complemented by
extensive coverage of the PC
market in Britain, including
compatible hardware and
software as soon as itis available.
In short, the best from both sides of
the Atlantic.
As a user of the PC, you can
qualify to receive PC Magazine
every month — free of charge. To
guarantee your copy, simply
complete and return the form below
(no postage needed) to:

PC Magazine is the result ofa
joint venture between VNU
(the publishers of
MicroDecision, as well as
Personal Computer World,
What Micro?, Compute
Answers and Personal Compute
News, to name but a few), and the
ublishers of the hugely successful
PC’ magazine in America.

l COMPUTER ANSWERS

PC MAGAZINE,
VNU Business Publications BV. FREEPOST 38, London WI1E 6QZ
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E E E & & PCMagazine free of charge each month. I
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Commodore 64 Machine
Code Master, by D Law-
rence and M England.

achine code program-

ming is one of those

things that either fires
vou with enthusiasm to
squeeze the last byte and
microsecond out of your pro-
gram = or leaves you cold.

For many applications, only
machine code is good enough.
The trouble is that program-
ming in assembly language is a
very tme-consuming affair
without the right support soft-
ware—a monitor and
assemnbler.

Commadore 64 Machine Code
Master aims to provide those
essential pieces of system soft-
ware for users of the Commo-
dore 64. It also gives some
examples of machine code in
the form of modifications to the
Basic interpreter. It is not, as
the subtitle claims, a library of
machine code routines; sure
there are some machine code
routines in there, but primarily
the book is about an assembler.
Neither is it an introduction to
assembly language or assembly
language programming for the
6502 or 6510 micro processor.
If you don’t already know how
to program in assembly
language you’ll have to look
elsewhere,

The first chapter of the book
COVErs a monitor program.
This is a piece of software, in
this case written in Basic,
which lets you examine and
alter the contents of memory.
In the old days, simple moni-
tors were the only way of com-
municating with micros —and a
tedious business it was. Moni-
tors still have their uses if
you're programming in
machine code, though.

The next section covers a
disassembler program which
translates machine code pro-
grams into assembly language.
If you know what you're doing
programs are marginally more
comprehensible in this form
than as a stream of "hex-a
handy utility both for checking
your own programs and taking
apart other people’s.

The rest of the first part of
the book covers the assembler
program itself, along with its
associated editor. Again, the
whole thing is in Basic, which
proves that it is possible to
write an assembler in Basic. It
also shows that it’s not a very
good idea: even with the full
explanations provided, the
program is very difficult two
follow. This is not for lack of
effort on the part of the auth-

ors, although a few diagrams or
flowcharts might have helped
to illustrate some tenuous
points. The problem lies in
part with the difficulty of the
concepts—an  assembler is
quite a complicated program;
mostly, though, the trouble is
the primitive unstructured
Basic of the Commodore 64,
which hides the concepts in a
mess of line numbers.

One interesting point is the
provision of checksums for
each line of the program, along
with a routine to check them.
This should help trap some of
those typing errors that always
seem to creep in.

The second part of the book
provides some machine code
routines which extend the
commands available in Basic.
Reviving programs which have
been accidentally deleted,
removing superfluous REMs
and spaces and deleting mul-
tiple lines are some of the addi-
tions. In the process you can
learn a lot about how the Basic
interpreter works, though
again some diagrams might
have helped.

This book will give you an
inexpensive assembler for the
6502 and a good 1dea of what a
complex program an assembler
is. Once you've got it running
the fun has only just begun.
Practical Basic Program-
ming, by PE Gosling.

nce you've learned to

program, but before

vou've gained the
confidence needed to embark
on writing your own programs,
you might want some practice
in implementing ‘real life’
problems in Basic. The aim of
this book is to show the reader
how to write practical and use-
ful Basic programs.

The first chapter gives a
brisk survey of the features of
Microsoft Basic, which is used
throughout the book. As one of
the more ‘standard’ Basics

around, Microsoft Basic
should present few problems,
but it’s as well to start off with
a clear idea of the language
we're using.

The next chapter contains a
very useful set of programs
with bugs in them - deliberate
bugs, that is, which it’s your
task to spot. Some of the pro-
grams are quite complex, doing
things like hash coding and
string processing. It's thus
quite a challenge to get them
sorted out. For the more diffi-
cult programs sample input is
given along with the required

. output.

This would seem to be a
good way to get to-grips with
Basic. You don't have to write
the whole program vourself,
but you certainly need to
understand what’s going on if
you're going to find the bugs.
Unfortunately no solutions are
provided. It would have been
nice to have had some sug-
gested solutions, both for com-
parison with your own and for
reference if you got stuck.

The next two chapters,

which together form about half |

of the book, consist of a
number of problems. These
are generally of a business or
data-processing type, and
range from simple calculations
of bills and wages to more com-
plex processing of census and
address list information. In
CﬂCh case a statement Of thE
problem is given. This is fol-
lowed by some general sugges-
tions as to how it might be
solved, along with fragments of
code where appropriate. Test
data is provided, as is a sample
of what the final output might
look like (some of this is a bit
over the top —with almost ten
pages of information on
imaginary houses to illustrate a
program for estate agents).

The techniques suggested
for solving the various prob-
lems are quite valid, but per-
haps more space could have
been devoted to explaining
them more fully; the book
seems to concentrate on the
generalities of the problems
rather than the specifics of how
they might be implemented.
This is not necessarily a bad
thing, it just means that you'll
need to be quite familiar with

the mechanics of programming |
to be able to take advantage of |

the book.

If you want to look at “busi-
ness’ applications this could be
the right approach for you.

By Ron Yorston, a research
assistant in computational
physics.

DATA FILE

Commodore 84 Machine Code
Master, by D Lawrence and M
England (Sunshine), 191 pages,
priced £6.95.

Practical Basic Programming by
PE Gosling (Macmillan), 106 pages
priced £3.95.
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PROGRAMMING IFOFI THE\!
338 mcroano ALABT RV
Knowledge is worth more
than goid — add to your
riches with books and
software that give you
much more...

INTERFACING THE BBC
MICROCOMPUTER

Colin Opie 07 084724 X

Everything you could want to know about interfacing
the BBC Micro to the real world. From the general
and theoretical to the specific — including five major
hardware projects. Build a motherboard, user port,
analogue port, 1MHz bus board and a light pen. All
m/c software included. Hardware, Pcb's

available! £8.95

BBC MICROCOMPUTER
INTERFACING ROUTINES

07 0847258

Software to accompany the above book. Cassette
tape. £9.95inc VAT

INVENT & WRITE GAMES
PROGRAMS FORTHEELECTRON

Noel Williams 07 0847193

Learn the professional games programmers’
technigues! Four complete adventure games —
incorporating artificial intelligence — for the Electron,
described and annotated. Styles of games, design
and structure explained. £7.95

THEBBCMICROANDELECTRON
BOOK

Gavin Haines 070847428

The ultimate programmers’ reference! You could
spend months searching manuals and magazines,
and only find half the information included here in
quick-reference form. Valuable facts about the BBC
and Electron ROM's, systems, and programming,
help you make the best use of your Acorn computer
for fun, education or profit. £8.95

BBC/ELECTRON ROUTINES

07 084764 9

Useful programs from the book, plus a
Disassembler/Monitor. £9.95 inc VAT

Coming shortly, please tick box for details, and send
to address below with your name and address. [_|

The McGraw Hill Computing Series. ..

SILVER COVER: WORTH ITS
WEIGHT IN GOLD

Get them at your local book or computer

shop or direct from: :ﬂ iy
McGraw Hill Book Company (UK) Limited

[ ]
Shoppenhangers Road, Maidenhead, I‘:ln .
Berkshire SL6 2QL

Ring Round 5405

Dirty Heads Destroy Data ... use.

{3 Floppiclene

The World's Leading Diskette
Drive Head Cleaner

send for free Computer Cleaning
Wallchart

AUTOMATION FACILITIES LTD
Blakes Road Wargrave
Berkshire RG10 BAW England
#Wargrave (073 522) 3012

Ring Round 5406

EPSON

ax10 =
%ﬁf

CONCORDIA THE EXPERTS

COMPLETE BUSINESS COMPUTER
INSTALLED FOR UNDER £2,000

Yes a complete system, Printer, Computer and programs for
Accounting Spreadsheet and Wordprocessing. We supply spare
disks, paper, dust covers, wa even train your staff. Epson high quality
equipment, Peachtree high, quality programs (Peachtext, Mail list,
Peachcalc) and Concordia expert help, an unbeatable combination to
get you started. The simple to use QX 10. Ideal for the first time user,
it also has the power and facilities to satisty the most demanding
expert. The price includes CP/M, MFBASIC twin double sided double
density disk units, high resolution VDU, 192K RAM, a music
generator and interfaces for RS232, Centronic parallel, and a light
pen. Of course the QX 10 has 16 Bit precision, High resolution
graphics, keyboard graphics, and many function keys. It also gives
you 16 type faces to choose from and they all print out on the Epson
printer. This package is really complete, no extras to buy, we even
supply the 13 amp plugs. All you have to do is write the cheque (The
price £1999 plus vat).

This could be the best investment you have ever made,

RING 01-337 4541 NOW.
Concordia (Est 1971), give affer sales support

6 CENTRAL ROAD, WORCESTER PARK. SURREY KT4 BHZ

: |

PHONE 01-337 4541

Ring Round 5407 MAY, 1984




HAVING TROUBLE
OBTAINING QUALITY
COMPUTER LENGTH

CASSETTES? ...

JP MAGNETICS CAN SOLVE YOUR PROBLEM

10 x C.15 for £4.50 + 50p P&P
CASH WITH ORDER

We are specialists in the supply of bulk
custom wound audio/computer cassettes
EDUCATIONAL AND
TRADE ENQUIRIES WELCOME

VERY COMPETITIVE RATES AVAILABLE
— CONTACT US FOR PRICE LIST/
QUOTATIONS NOW

0274.731651

Duplication facilities are available.

JP MAGNETICS LTD

UNIT 4, 7 MARY ST, BRADFORD BD4 8SW
TEL: (0274) 731651

Ring Round 5408

FOR POST & PACKING

—

NEW

Get smart with Mike James
and Newnes!

ARTIFICIAL INTELLIGENCE
IN BASIC

Mike James

Artificial Intelligence and ‘smart’ computers are
hot topics in microcomputing. In this book Mike
James shows how to write Al routines for your
micro in BASIC. The approach is very practical,
offering a readable introduction for both
hobbyists and students.

Contents:

Computer intelligence — fact, fiction and future -

The heuristic approach - When heuristics meet — the
strategy of competition - Thinking and reasoning — expert
systems - The structure of memory - Pattern recognition -
Language - Approaching intelligence

£7.50 approx

Softcover 128 pages 0408013737

Available through all good booksellers.

N_ewnes Technical Books

Borough Green, Sevenoaks, Kent TN15 8PH

games. The main flaw is of course the

Ring Round 5409

The ZX Spectrum is
the best Homecomputer for
Software, both educational and

keyboard. This Classic 14.5x 7.5x 2.0" keyboard and &Q'zf o

housing are designed to accommodate the ZX81 and Spectrum/ & & I
zxal personal computer. A professional full size " Qwerty” %9‘3 o & B
SPECTRUM keyboard has been designed, with full travel keys and a full ” o '}é“ * '

size space bar. Special funclionsarestrategL_r;ally placed Sy ‘H“\ \qc;b e
KEYBOARDS for rapid programming and ease of use. Designed ] ot f° @ e e I

i today for users of tomorrow, you can play the - \&@ i i

28 SPECiAL fastest of games with the greatest of ease. // _-\.30 _{\QU i I

Its easy to assemble too, you need P 0 /./ P (';;
FUNCTION KEYS 15screwdriverand 5 Minutes— Simple! i ,\QO P i e g // /’;o‘fpl

Available in a lvory or Beige housing @ri' d)‘" ‘N’o 2/ / e /a@;ﬂ;&\\“

with grey and white key caps. & cs® ’a\}@t Vs & ":5‘3':‘;'\ ‘:;;\I

S0 AT

WOKING COMPUTER CENTRE o S PR
32 Chertsey Road, Woking, Surrey. Telephone: Woking (048 62) 23845 gl Bl P i RN g 1139
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««@ Best Buy
Bargain Bwadla

End of Season Sale of Complete Apple Systems
All genuine Apple Branded products Full pre-sale
training and post-sale support available

& APPLE lle 64K BUNDLES

Vega Apple You

Professional Home Pack Price List Save
Apple //le 64K, Disk Drive & Controller, TV
Modulator and assorted goodies £749 £1220 £471

Business Starter + Apple Pnnter
Apple /le 64K, Disk Drive & Controller App
Monitor, Apple Printer & Super Serial Card £1249 £1870 £621
Full Business System
As above, plus second Disk Drive and
80-column card £1499 £2195 £696

& APPLE lll 256K BUNDLES

Basic System
Apple //! with high-res Monitor, in-built Disk

Drive and SOS Operating System £1975 £2395 £420
Apple /// + Word Processing System
As Basic System plus Apple Daisy Printer and

Word Processing software £2795 £3898 £1103
Apple /// Protile System
As Basic System plus SMB Profile Hard Disk  £2795 £4190 £1395

Prepayment only and sub]eP’[ to availability.

Special. Terms and Prices for Educational, Government, Pubhf '
Sectors and PLC's. Call us tor IBM PC prices. |

10 Essex House

ARARARAARAAARARBARAR

by
»

N

aBgrifs et ntaneanns

George Street 5 ‘
Croydon CROIPH e

Tel. 01-656 8431, 01-680 4484 \‘
Telex 943763 Computers Limited ‘

whdtdlddddusggdagauc o
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‘SHARKS’ BITE BACK

Proudhon who

coined the phrase ‘property

is theft’; 125 vears later Mal-

colm X expressed these same

sentiments in a rather more

forceful tone: ‘Show me a capi-

talist, and I'll show wyou a
bloodsucker’.

It’s obvious that many of our
readers share the same sort of
views about the software
industry, looking back through
18 months of Legal Files. Time
and again problems have arisen
in which micro-users have
found themselves in conflict
with software houses over the
ways in which they use their
programs.

So are software houses really
nothing more than a bunch of
sharks who exploit the laws of
the land in order to rip off the
consumer? Should we in this
country opt instead for the
point of view that is now being
advocated in at least one Aus-
tralian State-that software
should not be protected by
copyright, as programs are for
the general good and should be
made freely available to anyone
who wants them? (Into the
language of a latter-day Proud-

t was the French philos-
opher

| hon, this would presumably
| come gut as “is intellectual pro-

perty theft? *) Or could it just
be that software houses do
actually have some arguments
in their favour, and are not
such dyed-in-the-wool villains
as some people might have you
believe?

Withourt getting too bogged-
down in all the intricasies of
this country’s intellectual pro-
perty laws (which are in a mess
anyway), there are currently in
existence a whole range of legal
devices to help manufacturers
protect the fruits of their
labours from unauthorised re-
production — or piracy, as it is
more frequently termed.
‘Patents’, ‘trademarks’ and
‘copyright’ are just three
of them. Although each one
is aimed at protecting a diff-
erent aspect of intellectual
property, they all share the
same ultimate objective—to
enable the ‘creator’ to reap
the maximum rewards for his
efforts by being able to
commercially exploit his or
her creation, invention or
whatever, for a specified per-
iod of time - without compe-
tition.

Now admittedly it may be
morally difficult to justify the

idea of patent rights- which
normally last for 16 years—
being extended to cover an
invention which could help
fend off starvation amongst the
world’s teeming billions. But
that is certainly not the case

morable obscurity.

The lesson, then, is simply
this: with computer-related
products there are no second
bites of the cherry. The manu-
facturer—albeit a hardware
company or a software house -

with most computer related
products. Despite inroads into
the education field, most com-
puter products, whether hard-
ware of software, are aimed at
the business and entertainment
markets. Thus, they are pri-
marily commercial products
upon which lives do not
depend and which, if we are
going to be fairly honest, until
relatively recently most people
could do without altogether.
There can therefore said to be
no ‘moral’ objections to, say, a
software house commercially
exploiting a word-processing
program for all it is worth.
Closely allied to this is
another factor which has to be
taken into account if you are to
understand why the software
industry attempt so jealously —
and zealously — to protect their
secrets: the fact that the com-
puter market s highly volatile.
Thus, unlike many other
products (such as, for example,
the zip-fastener which has
enjoyved a relatively long life
despite variations in demand
prompted by the vagaries of
fashion), with computers the
life expectancy of a specific
product is usually very limited.
Take, for instance, some-
thing as ‘trivial” as games soft-
ware. In late-1982 Atari’s
Pacman was the undoubted
market leader, yet had it been
launched a few months later,
by which time another game
might have caught the public’s
imagination, or if it had simply
failed to catch-on, Pacman
would have sunk into an unme-

either gets the product right
the first time around and
exploits it for all it is worth for
the duration of its short life, or

the product fails and com- |

pletely sinks without trace.

Bearing in mind the
development costs and the vast
promotional budgets most
companies within the com-
puter industry now incur, it is
hardly surprising that when
they do pick a winner, they are
highly intolerant and whip out
the big legal stick against any-
one whose activities may have
an adverse effect upon their
profit margins.

It is also worth bearing in
mind that ‘profitability’ means
a lot more than just keeping
company directors in cars and
cigars: without profits com-
panies do not have the funds to
reinvest in the development of
new product lines, or expand
their production facilities. And
they do not have the returns to
maintain the confidence of
their investors. Diminished
profits—in other words-not
only. mean fewer smiles for
directors from their bank
managers, but can also have an
adverse affect upon the health
of the UK computer industry
generally — which is something
Wl"_"l'l_‘ sure no-one wants.

Protecting profits then may
well be one of the consider-
ations when organisations like
software houses make such an
effort to fight piracy, but
simple greed is certainly not
the sole motivating factor
behind their actions.

Charles Christian (above)
is a qualifled barrister and
a computer writer, whe
will be using his
knowledge of Britain's
impenefrable legal system
te answer your complainfs
and queries in a
comprehensible way. If

MAY, 1984
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Legal File use the quastion

card bound in with this
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Send us just £20 and we'll
provide you with a ‘try-before-
vou-buy’ Sage integrated
accounts program and easy-
lo-follow instruction booklet.
Tryitin yourowntime, without
showroom pressure or
salesman’s patler. See for
vourselfhow comprehensively
efficient, yeteasy-to-learnand
use, Sage's one diskette
programs really are!

If vou decide to buy, the
£20 is deducted from the
purchase price. If you decide
Sage is not for you, then at
least we'll have saved you the
expense of making the wrong
purchasing decision. If only
everyone was as thoughtiul
as Sage-how many
software publishers have
enough confidence in
their products to match
our offer?

“Try-before-you-buy'is
available only for the
original Sage Accounts
program-the truly inte-
grated book-keeping/
accounting programwhich
comes on one diskette and
provides:—
® Sales/Purchase/Nominal
ledeers
@ VAT analysis
@ Monthly and Annual
accounts
® Age analyses
@ Statements
@ Audit Trail etc.

The Sage range also
includes more
comprehensive products like
Sage Plus-£525. Sage
Executive-£695 and Sage
Payroll - £195. They can be
seen and tried at any ol our
650 UK dealers!

Sage is available on mosl

142 CP/M, MS-DOS and PC-DOS
COMPUTER ANSWERS

Why buy an
accounting
program that
might do the job

BETTER SAGE
THANSORRY

computers and has so far
been implemented on over 40
machines including Apricot,
\pple, Epson, IBM-PC, 5anyo,
Philips. Sirius and Zenilh.

If you need any further
persuasion lo give Sage a try.
perhaps the following (wo
quotes will do the trick.
“Undoubtedly the best value

for money on the market”

...when for £20
you can try
ours first?

Innovation not imitation

Ring Round 5414

Personal Computer World.
“The hottest property in
business software.” Micro
Decision.

Remember, ‘better SAGE
than sorry’

| - SL
= QA(G}IE |

Try-before-you-buy-offer.
LI Please supply a SAGE ‘Lry-before |
-you-buy’ program and 32 page
¢ Instruction booklel. [ enclose a |
t cheque for £20.00 inclusive of VAT
and postage which 1 understand |
will be refunded in full against the
purchase of any SAGE accounting |
program costing at least
1 E375 + VAT

{ Name:
Company

Address:

|
| Tel:

| require a program diskelle
suitable for the following compulter

Make:
Model

Operating System:
| 1 do not velL own & compuler.
Please send me Lthe address of Lhe
nearest dealer where | can Lry Sage.
Before 1 Lry SAGE. please send |
me details of the full soflware range
Detach and post 1o |

SAGESOFT LIMITED, NEI HOUSE,
REGENT CENTRE, NEWCASTLE UPON
TYNE NE3 3D5. Telephone 091 284 7077
Telex 53623 SAGESL G

MAY, 1984
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SUSS-BOX by ty
% female, 1 = ir

A5 3 Permare
done by T

printer 3 South - 62 High Street, Stock, Essex CM4 9BW. Tel: 0277 841011
MidlandsNorth- 2 Leire Lane, Dunton Bassett, Nr Lutterworth, Leicestershire LE17 5TP.

All prices are based on cash-with-order terms

Pocket size fig = l P&P

SUSS BOO

———2nd edition

If the user specifically wishes to connecta
microcomputer tothe OCTET or HERMIT
typewriter/ printer then refer to
DUPLEX's SUSS-BOOK for details

on varnous microcomputer cable Pin-outs

Tel: 0455 284398

Our DX-80 has the quality,
features and price which is
making it the hottest 80
column printer in the UK
today.

Not only is the DX-80 the
lowest cost printer but we
fix the sterling price so you
will know what you will pay
for each delivery

Our DY-40 daisywheel
printerisa40cps
(Shannon)device also of
unequalled value. Will also
connect to IBM or DEC.

MAY, 1984

WE’RE HERE, WE’VE SEEN,
WE’RE CONQUERING!

SCS House, 9 Fairacres Industrial e e
Estate, Dedworth Road, Windsor, E?:Q?J'élﬁiﬁr:ﬂtzﬁfﬁer' o it vts
Berks SL4 4LE, England. | e il
Tel: Windsor (07535) 54717 (2 lines)
Telex: 838791 o

Samiaco Gompuier Savicas Lid

Ring Round 5412

- -
Dealer enquiries welcome %
o
/7 a':‘@
Specifications: DX-80:80col. 100 cps, 9 X7 0&

Bi-directional tractor, friction or both. 3:3’
o

DY-40: 40 cps bi-direct- W e

ional daisywheel printer, &

Logic seeking, friction / [a)
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We have at last had a chance to
properly test the Modem 1000
from Prism. It is provided as
part of the package to allow the
BBC to access Prestel/Micro-
net. Included in the cost
(£93.65 inc. VAT) is the
Micronert software on ROM, as
well as free installation of a
Telecom jackplug socket (if
yvou buy in time). Unlike the
Networking Interface pre-
viously provided by Prism,
the Modem 1000 is direct con-
nect rather than acoustically

coupled.

Incidentally, if vou already

| have a Networking Interface

for the BBC and wish to up-
grade from cassette to ROM,
the latter can be purchased
separately from Micronet for
£9.00,

Having satisfied ourselves
that the Modem 1000 worked
efficiently on Micronet, we
were pleased to find out that
the Modem 1000 did indeed
work at 1200/1200 half duplex.
In order to do this we used the
dumb terminal listing printed
in our June ’83 issue, recon-
figured to 1200 baud operation,
thus:-

180 *Fx8.4
190 *FX7.4
Using two separate BBC
Micros both attached 1o

Modem 1000s, it was prear-
ranged who set their modem to
Tx (transmit) while the other
was set to Rx (receive). After
that it was a matter of commu-
nicating & la ‘walky -ta!kic’,
usmg the Umrd er once

PRISM MULTI-MODEM
— HERE AT LAST

ARRIER

)

Modem 1000

POWER

LIME MODE

(]
¥

For BBC owners who wish to access Prestel| Micronet, Prism have the Modem 1000 {above ).

the same modem under the name Telemod 2.

OFEL sells

transmission had ceased. We
then simply reversed settings
50 that the other micro could
begin transmitting,.

The same modem is used for
Micronet’s Apple package so
1200/1200 half duplex opera-
tion will be possible. It is feas-
ible to use Prestel software to
access other compatible 1200/
75 databases but sadly CABB is
not one of them; however,
bulletin board software in most
cases is compatible with Prestel
if you aren't worried receiving
about graphics.

There are a few free public
access  1200/75 ddtdhd'-ii.‘i

SPECTRUM MODEM
SELECTION

Canoneobtaina
modem for the ZX
Spectrum? If so, would
it be possible to give
details of price and use.
Also, is there a disk
drive available for the
same machine?
Phil Nash, Grasend.
There are two clear choices of
modem: either a Prism
VTX5000 which allows you to
access Prestel/Micronet and
other 1200/75 baud databases;
or a 300300 baud modem to
access bulletin boards.

For the latter you need an
RS5232 interface such as the
one from Micro Mania and
costing £33.50. The Prism
costs £99.95, while 300/300

baud modems start from £86
(DaCom Buzzbox) upwards.
A new generation of multi-
baud rate modems are coming,
but as yet the cheapest ones
still don’t have BT approval.

You'll also need a communi- |

cations softare package such as
Andrew Glaister’s Specterm
(featured in the March 84
issue of Computer Answers),
the software for
Micronet comes with
VTXon ROM, though.

As far as disk drives go, see
the article on the same in our
April issue,

the

Micro Mania,
378 Caledonian Road,
london N1,

which can bL accessed with
Prestel software; C-view on
(0702) 546373 15 one of them
(the others were printed in the
April  issue of Compurer
Ansters).

At the time of writing it is
now possible to use the Prism
YTX5000 in the 1200/1200
half duplex manner as
intended, but Prism still hasn’t
said how much the appropriate
software will cost.

However, vou can buy what
amounts to a Modem 1000
direct from the manufacturer,
OEL, for £84. OEL has pro-
duced its own communications
packages for the BBC, Ataris,
Apple 11, Tandy Model 111,
Commodore 64, 3000, 4000,
and 8000. Prices range from
£15 to £80. Again the QOEL
Telemod 2 is capable of only
1200/75 or 1200/1200 half
duplex operation but it does
have BT approval.

OEL will also be selling the
1200/1200 half duplex pro-

accessing |

gram for the VTX 5000.

Another piece of equipment
kindly loaned to us was the
TMI100 from Tandata which is
again a 1200/75 (viewdata)
modem. The one we tested was
supplied for the BBC. Called a
*smart’ modem, the TMI100 is
BT approved and auto-dial.
The software supplied on

_| of

cassette also allowed storage
nine separate telephone

numbers, along with the rel-
evant passwords if required.

Unfortunately, it didn’t
seem  possible to use the
TMI100 along with other com-
munications software, such as
Pace's Commstar ROM, which
would have allowed sophisti-
cated file transfer.

The other problem with
Tandata’s software was that
not all the bugs seem to have
been ironed out. At one point
the software crashed losing

all the numbers we'd fed
into memory. It would have
been interesting to have

experimented with 1200/1200
half duplex communications,

but the otherwise detailed
manual wasn’t forthcoming. At
L£98.90 (inc. VAT), the

TMI100 did its job, but seemed
limited.

Other packages available
now include Apple, Commo-
dore 64 and Pet, and IBM PC.
Future releases will cover the
Vic 20, CPM machines and

‘(hopefully) Dragon, Electron,

Spectrum, Macintosh and QL.
Prices depend on the machine
used.

We are cnnstanth bcmg asked
to recommend modems which

can be used to access CABB or |

Micronet. Fig. 2 gives some
typical examples. We have not
had the chance to fully test the
Answercall modem vyet, but it
looks good value if the price
really will be £75 (inc. VAT) in
the shops.
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OEL, o
20

Morth Point, o

Gillwilly Ind Estate, Penrith, &

o

Cumbria CA11 9DN Make/model:
Tel: (07 4&8B) 667 48. Buzzbox 300 boud asynchronous. Full duplex £8600 Scicon,
Tandata Marketing, Answer/ariginate, CCITT. BT opproved Brick'Closa, Kiln Farm,

direct coupler. Milton Keynes,

Albert Road Morth, Malvern,

Waorcestershire WR14 2TL, {F:T:I:(Jgééﬁ 547547
Tel: (06845) 68421. o T

[ Prism MNetwork 1200/75 asynchronous. Full duplex. CCITT £40.10  Micronet 800,

| Interfacea  Criginate. BT approved. Acoustic coupler. Scriptar Court,
Starting up CABB does not :si{js:ggfs g ACDDUH'
mean we have abandoned Tel: [01) 278 3143,
Micronet. When you are in S g £ ot ol L S W
possession of a suitable Micronet Portman 300, 1200/75, 1200. Full fhalf duplex. Answer/ £224  Interlekt Electronics,
adaptor, to log your questions originate. BT approved. Direct coupler Partman Road,
with Computer Answers:— [ Reading, Berks RG3 11U.
) Enter page no. *60014141. | Tel: (0734) 589551,
lt:!:r:?f::: tﬁ?isdl:::::' iy form ol Manual Mini 300 baud asynchronous. Full duplex. £75  Answerecall,
Ifjust browsing: modem  Ancwerariginate. BT approved. Kangley Bridge Road,
O Select VNU from Main | Ay e
(-,'Ir'er!!s, | Tel: 101) 659 1 |33:
O Select Compurer Answers |  Minor Miracles® 300 400, 1200, 1200/75 baud. Full/half £115  Minor Miracles,

from Micro Mags. WS2000  plex CCITT/BELL Direct coupler. NO BT PO Box 48, Ipswich,
O Select Lerrers to the Editor. approval. IP4 2AB.
Srmateonl Tel: 10473) 50304

So that you can Use yur Pl.i Tandata TM100 120075 baud. Full duplex Autodial. Asynch- £9890 Tandata Marketing,

i roous, CITT, BT approved,

(*lllegal on British Telecom circuit unless approved by
local BT engineers sales office.)

(400, 800, 600X L and 800XL) Albert Rood,

to access CABB, Jonathan Malvern, Weorcs.
Sanders has supplied us with Foh I0S3ES GR421
the simple program (Fig. 2). It 1
has been slightly modified by (and is generally available) but Jonathan Sanders is the has permission to distribute

Ron Stewart so that it will run
on both disk and cassette based
systens. The only catch is that
you will need Atari's own 850
interface which costs £135

this can be used for far more
than just communications — it’s
a printer interface as well. In
addition you will need a 300
baud modem.

system operator of his own
Southern BBS on  (0243)
511077, which has plenty to
interest owners of Atari
machines. Jon tells us that he

the American intelligent com-
munications program for the
Atari, Jterm. Leave a message
to him and he’ll tell vou how to
download it.

10 REM ###SIMFLE DOWNLOAD PROGRAM #%%
| 20 REM
F0 REM RUN ENTERS TERMINAL MODE
40 REM START = BEGIN DOWMLOAD
=20 REM SELECT - SAVE DOWNLOADED TEXT
&0 M OFTION DISCOMMECT AND EMD
J0 REM
F30 FUE M #5885
20 MEM=FRE{(D)}—=100: IF MEM>32747 THEN MEM=327&7:DIM FILES(15) ,DATS (MEM) :DATH{1)="
":DATE (MEM) =" ":DATH(2)=DATS$
100 OFEN
110 TRA
120 DOWMN=( 3,#2,192,0,"R: "1 XI0 28,#2, TRANSLATION, O, "R: ":0PEN #2,13

= |.:’:. YRyTe XI0 40, o, "R "

| 130 SETCOLOR FRIMT "Terminal..."
140 STATUS #2 kK{747) THEN GET #2,S:IF S>Z1 THEN ? CHR#$(S):=:IF DOWN THEN
! FOKE ADDR, S: ADDR=ADDR+1:G50T0 140
I 150 IF PEE 5 THENM GET #1,S:PUT #2,2:60T0 140
150 1F PEE THEN 140
| 170 IF FEEK( THEN CLOSE #2:%XI0 34, #2,160,0,"R:":? =7 :7? "Disconnected...
"1 END
180 IF =& ANMD DOWN=( THEN DOWN=1:ADDR=ADR(DAT$):SETCOLOR 2,2,2:7 "Dow
nload
T & S = OFR DOWN=0 THEN 140
200 CL.OC ve to device (C: or Difilename.ext)": INFUT FILES
210 TRAF JFILE$: TRAP 240
220 FOR TO ADDR~ADR (DATS)+1:S5=ASC(DATS(C,C)):IF 8432 THEN NEXT C
230 PUT #2,S5:NEXT C:GOTO 120

240 ? :? "Buffer empty":60T0 120

im
MAY, 1984




f(X) dx  INOUT ab -2,-1

L INPUT START FOR ITERATION 3 ™
15 ITERATION LIST REQUIRED? N

=1
{ffx} dxw ~0.675987
[

s cated Cartesian Ao Im's MRE FUN THA A GHE. *
HIGH RESOLUTION GRAPHICS AND EXCELLENT DOCLMENTATION MEAN
THAT TN A SHORT TIME YOU SHOULD ABSORE MOST OF THE CONCEPTS
RELATING TO CALCULUS AND THE SOLUTION OF POLYNGMIALS.

FROM

fohITE

ware

-

ROOT 15 AT ¥ = 3.2THERMGE

Findrum, Convoy,
Co.Donegal, Ireland.

*

- |
110 ths, 4

rx BBC ‘B’

1| Cartesian oos 1€ Foodns:

* HANDLES TRANSCENDENTAL FUNCTIONS, CIRCLES, ELIPSES, POLYMIMIALS.

GRAPHS FUNCTION TO EXTREMELY HIGH (R LOM VALLES OF X AXIS

* PLOTS DIFFERENTIAL CLRVE IN CONJUNCTION WITH PRIMARY.

* EXTRACTS ROOTS PRECISELY USING NEWTON RAPHSON METHOD.

* MAGNIFIES CLRVES FOR FINE DETAIL EXAMIMATION.

DETERMINES DEFINITE INTEGRAL (area under curve).

* SOLVES COMPLEX EQUATIONS.

* BRINGS WITH IT AN 18 PAGE BOOKLET WHICH IS WELL WRITTEN
AND EXPLAINS ALL THE UNDERLYING MATHEMATICAL PRINCIPLES.

* SPREADSHEET FEATLRE ALLOWS AMIST INFINITE TRAVEL WP (R

NOW A TRUE SPREADSHEET, FUNCTION GRAPHING, EQUATION

SOLVING, DIFFERENTIAL PLOTTING, INTEGRAL FINDING,
GRAPH MANIPULATING, MATHS TEACHING PACKAGE IS AVAILABLE.

& APPLE lle,

OOWH THE X AXIS.

Price : cassre £24.90 o £27.75 oL, e,
WO VAT ON LK OR NI ORDERS.

MAIL CROER TELEPHONE 010 353 74 22286 BARCLEYCARD (visa)

&L 010 353 74 22025 & ACCESS WELCOME.

EIRE CALLERS DIAL 074 + LAST FIVE DIGITS.

Dealers who are interested in high quality educational software should write or phone.
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DATA LINK 32

Printer Buffer 2 _YrS
Store & forward ? YrS
K.S.R.Terminal 2 _YES

By answering YES or NO to a senies of sim-
ple guestions you can program the
DATALINK 32 to link any two RS232
devices together. Printer, Terminal,
Modem, Keyboard, Microcomputer, Logic
Analyser, Prom Programmer, even with
split speeds and hard or soft protocaols.
Both RS232 ports are fully programmable
and support IBM “bisync, SDLC, HDLC,
CCIT-X.25 and mare.

Typical configurations may include:

300 baud answer originate modem (£59
Excl.), 300/1200/7% baud prastel com-
patable modem (£99 96, Excl.), RS232
Kayboard (EB9 Excl.) Matrix printer 80 cps
(E225 Excl.).

< PRINTER BUFFER

The DATALINK 32 used as a printer buffer
has a host of excelient features - Status
and activity display giving a graphic and
numeric indication of the buffer area used
and free, Backspace line - for paper foul or
ribbon fail, Advance line - to skip over un-
wanted sections, together with all the
usual buffer control commands - COPY
PAUSE/RESUME CLEAR - and even error
checking for remote stations,

% MESSAGE STORE

AND FORWARD SYSTEM

The DATALINK 32 is capable of providing
error free office to office or around the
world message transfer. Unattended
operation is possible when used with an
auto answer modam Bmaly program files
may also be stored and retrieved at the
touch of a button.

<% KEYBOARD SEND AND
RECEIVE TERMINAL

When used with an optional keyboard the
DATALINK 32 becomes a remote terminal
with a 32K nan-volatile memory and a two
line Liquid Crystal Display

#POWERFUL TEXT EDITOR

A wvery useful wordstar like editor is
available on the DATALINK 32 for the
preparation, alteration or correction of
messages or letters ready for printing or
transmission.

Special Introductory
Offer £365 mcL vart

POSTAGE AND PACKING EXTRA
LIMITED PERIOD ONLY.

We reserve the rnight to make changes and im
provements in our products which may atfect the
accuracy of the wnformaton comamed 0 this
advertiserment

Design
International
Ltd. DEANE HALL LANE,

SHAW GREEN, EUXTON,
CHORLEY, LANCS. PR7 6ER.

TEL: ECCLESTON (0257) 4527197
TELEX: 677467.
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WORKSHOP
STROP

I would like to take issue with
the Programming Workshop in
the March "84 issue of
Computer Ansevers,

First, it is bad programming
practice to jump out of FOR-
MNEXT loops. This is not justa
matter of “style’, but can
actually cause program
crashes. Try this programon
some versions of the “de facto
industry standard’ Microsoft
MBasic interpreter:

10FORI=1t03
20IF I=2THEN 40
JONEXTI

40FORI=1t03
50IF1=2THEN 10
BOMNEXT

On early revisions it fills the
stack and causes an ‘out of
memory’ error after a certain
number of loops; on later
revisions it gives a ‘Syntax
Error’ on the second entry to

| the first loop.

Second, the ‘idiom" is slow
because it neglects to take
advantage of the fact, that as he
says (V) will definitely be
found. ..."; in fact the FOR-
MEXT construct automatically
performs a testat every loop to
see if it is time to stop. This test
is unnecessary. The correct

algorithm is hence:
AT)=V

=1
WHILE A (1)< =V
I=1+1
WEND

At this point may I point to
the first occurrence of V in the
array A. We may determine
whether the value was already
in A and perform the insertion
if necessary by IFI=TTHENT =
T+ 1.Of course, this is still an
optimum method for linear
search whether or not insertion
is necessary.

Finally, I disagree with the
use of the word ‘idiom’ — idiom
is a phrase that is obscure and
peculiar to a particular dialect,
notclear and independent of
whichever programming
language is used, as good
computer algorithms should

be.
Ben Sturio, Cambridge.

SHARP MZ
STAYS SHARP

As an owner of a Sharp MZ
700, may I express my surprise
at two items in the March issue
of Computer Answers: on page
82 you say the ZX Spectrum
allows you to go back along the
line you have just put in to
insert or delete parts of it -
something no other computer

does. This facility is provided
by the Sharp MZ 700, indeed,

I have the impression that for
ease of entering program it has
few or any rivals. Auto and

DATA FILE

Renumber are provided.
Similar blocks of program can
be purchased very quickly by
listing the first block and
simply changing the line
numbers. This leaves the
original block intact, as well as
producing the new one. The
separate grouping of the four
cursor controls adds to the ease
of editing,.

Then on page 149a

Mr Halligan of Liverpool

complains about the non-

availability of pens and paper

for the printer-plotter. As [
have had no trouble at all in

obtaining these (since I bought

the printer-plotter in

December), [ wonder whether
the fault lies with dealers who
are not interested in stocking
these items, rather than with
Sharp. Fortunately, however,
my office is close by the
premises of Sharpsoft (Lid)
who are Sharp main dealers.

A R Gardner, Surrey.

Sharpsoft,
Chrisallen House,
B6-90 Paul Street,
London EC2A 4NE

_|1

PRINT
S

Patents Pending.

AT LAST! A SENSIBLE
8, STAND AT A

E PRICE

B Stands neatly on a desk top. B Printout stacks tidily in the
tray. @ Supply paper locates underneath the printer - can
stay in its carton for convenience. B Sturdy design, brandy
white finish only. B Discounts for multiple orders.

BLE

Accommuodates most makes of B0-character printers
including @ EPSON MX80 B MICROLIMNE 80

Telephone: (0981) 540 262

Name:

Send coupon or telephone for details. RingRound 2165

— — — — — — — —

Advanced Resources. St. Gabriels, Much Birch, Hereford HR2 8HY. |

Please send leaflet and order form for the Advanced Printer Stand.

Address

State Printer Mode

CAB/B4

3INCH 100K
DISKDRIVE+MIRROR

i

4 Assembled in Britain 4 Robust metal case, BBC beige colour
4 Complete with BBC cable 4 Fully compatible with Acorn
/BBC DFS -¢- Can be linked in tandem with disc drive for
easy transfer of software % Red/Green LED indicates
which side of the disc is in use # Includes 38 page disc
operating system manual -ﬁ- Includes 40/80 rack formaner
utility disc  «F Uses standard Hitachi hard-cased 3" discs
( | shutter protects exposed part of disc surface)
onal double -sided 3" discs avai

4 DUAL 3 INCH (2 x 100K) DISC DRIVE,

4 MIRROR 3" CASSETTE-to-DISC utility progr
Up-loads approx 20 cassette-based programs ...
(10 on each side of the disc) ...

[NOr'LNe Churchfield Road,
icomputers:] crons wi

Cheshire WAS 6RD

1417
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Britain’s most successful computer
recruitment & contract staffing group

isproud tobe associated withthe

as sponsor of the

148

Business Microcomputer Award 1984

©01-836 8411 Computer People London, VLI House, 68-69 St Martin’s Lane, London WC2N 4J5

@ 01-680 4013 Computer People South, 27 George Sireel, Croydon (RO ILB

@021-643 8501 Computer People Midlands, Alpha Tower, Birmingham BI ITT

@ 061-491 1666 Computer People North, Sovereign House, Stockport Road, Cheadle, Cheshire SK8 2EA

©01-836 8411 Computer People International, VLI House, 68-69 St Morfin’s Lane, London WC2ZN 415

@ 01-836 841 CoOperators, VLI House, 68-69 St Martin’s Lane, London WC2N 45

® 021-643 8737 Sales People, Alpha Toweg Birmingham B1 ITT

@ also offices in New York, Kemtucky and Los Angeles

The Market Leaders____
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CASSETTES!

TOP QUALITY
PROFESSIONAL
BRAND COMPUTER
AUDIO CASSETTES
AT BUDGET PRICES

Packed in boxes of 10 cassettes.
Complete with labels, inlay cards and library
cases.

Prices include VAT post & packing
LENGTH BOXPRICE(10)

aTty

Amount

5 mins £4.35

10 mins £4.40

12 mins £4.45

15 mins £4.50

30 mins £4.70

60 mins £5.30

90 mins £7.00

Chegue Postal Order enclosed for 5

B B ] o e R L R S

PROFESSIONAL MAGNETICS LTD
Cassette House, 329 Hunslet Rd, Leeds LS101NJ
Tel: (0532) 706066

TRADE ENQUIRIES WELCOME )

FOR THE BBC MICRO
SOFTWARE

TINY PASCAL

Pascal-Tis a 16k Eprom program capable of compiling Source Pasca
into acompact and very fast threaded-interpretive-code. Full editor and
disc-support are included and the program is supplied together with
comprehensive documentation PRICE£59.00 + V.A.T.
X CAL

An eXpert Computer Aided Learning package in 16k Eprom and
support disc. No programming skill required to construct learning
sessions’ as the program is ‘screen’ driven. Facilities include Text
pages, Graphics and Histograms PRICE£65.00 + V.A.T.

FORTH
FIG-FORTH in Bk Epromtogether withmanual . PRICEE34.72 + V.A.T.
LOGO-FORTH
A 16k Eprom program introducing this very powerful but extremely
friendly Turtle-Graphics language. Users also have full access to the
Fig-Forth support nucleus. Fulldocumentationisincluded

g PRICE £59.00 + V.A.T.
M-UTS
Powerful machine code monitor with disc utilities.

PRICE £19.95 + V.A.T.
(Special discounts available for educational estabiishments for all the
above software)

HARDWARE

Always in stock Printers, Disc Drives IC's elc

FOR THE EPSON HX20

SOFTWARE

FORTHROM including full documentation
HARDWARE

Expansion Unit, Paper, Microcassettes eic
Retail'Mail Orders/Deaiers

enquiries to:

HCCS Associates

533 Durham Road, Low Fell,
Gateshead, Tyne & Wear

NES 5EY

Tel: (0632) 821924

£34.72

Please phone forquotes

Retail sales also at;
HCCS Microcomputers
122 Darwen Street
Blackburn, Lancs.
Tel: (0254) 672214

Ring Round 5311

¥ A vary high quality product direct

| from the manufacturers, contained in
attractive sloping box with low inser-
tion. force socket and necn indicator
for programming fitted as standard,
the software adopts the high efficien-
cy method for programming 2764
and 27128, This allows up to 100%
faster programming, software in
machine code, supplied on cassette
and can be placed in Eprom. Very
easy to use, menu driven with easy
o use instructions. This unit is com-
pletaly self contained with its own
pawer supply and plugs into the user
port

HIS PROFESSIONAL UNIT ALLOWS:

Will program 2716, 2732, 2532, 2764 and 27128 Eproms

Copy aprom into memory and compute checksum.

Blank check eprom.

Program Eprom from memory.

Verity byte by byte and compute checksum.

Allow buffer start area to be changed.

All operating system calls may be used whan in menu mode. g
Semi-intelligent programming. Typical time to program a 2764 Bk device is
approx. 50 sec. depending on the data to be programmed,

Additional software supplied to enable your own program (basic or
machine code) to be put into eprom with the necessary leader information
to allow calling with a = command. Downshift routine to enable basic
programs to be run is also supplied

Cost: £46.50
(Please add 15%WAT + £1.00 posf and package)
Also available:

16K Rom expansion with provision for 16K Ram for BBC ﬂl.;l‘ljv
butfered), separate power leads eliminates bd. crashing when loaded.
Cost: £29.50
(Please add 15% VAT + £1.00 post and package)

Eprom Programmer (as above) lor Acorn Atom and Electron (for Electron
user port interface card muet be fitted)

© Duocson-- B

Orders to:

H.C.R. ELECTRONICS

Industrial Unit, Parker Road
mscTRORT Chelmsford, Essex CM2 0ES
[ L =]

Access orders: Telephone Chelmstord (0245) 350188 (24 hours)

Ring Round 5312

It5 eas;
to complain about

an advertisement.
Once you know how:

One of the ways we keep a check on the
advertising that appears in the press, on
posters and in the cinema is by responding to
consumers’ complaints.

Any complaint sent to us is considered
carefully and, if there’s a case to answer, a full
investigation is made.

If you think you've got good reason to
complain about an advertisement, send off
for a copy of our free leaflet.

It will tell you all you need to know to
help us process your complaint as
quickly as possible, J
The Advertising Standards Authority.

If an advertisement is wrong, were here to put it right.
ASA Ltd, Dept 1 Brook House,
Torrington Place, London WC1E 7HN

This space is donated in the interests of high standards of advertising.
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DATA FILE

ISSUE 1 (Mov/Dec 1982): If

you want a copy of an article from this
issue, please send 50p per article (sece
contents page for address) marking the
envelope ‘Copy service’, We will send
you photo copies of the appropriate
pages. Jupiter Ace, DEC Rainbow,
Commodore 64 (reviews); ZX81 up-
grade; 8/16 bit choice; ZB80 cards;
ASCII code; Program swapping; 1/O
concepts; Printer plug-in; Assembler
course (introduction); Program gener-
ators; Basic queries; Graphics; Com-
munications; Database management
systems; The UCSD p-system; Multi-
user systems; CP(M utilities; Bad-
quality software.

|SSUE 2 (Jan/Feb 1983): CP|
M Plus (CP/M facelift); Memory
(RAMs and ROMs explained); Baud
explained; Configurations (WordStar
on Epson); Program editors; Assembler
course (part 1); List sorting program;
Program concurrency; CP/M revealed;
Computer Answers File Nol:
Home Computing (domestic appli-

cations); Word-processing  advice;
Communications modems; Mainten-

ance; Sales talk; Legal File (mamnten-
ance agreement small print).

ISSUE 3 (March/April 1983):

VisiOn and Lisa (reviews); Torch
upgrading (the Tube); Changing print
characters; ZB0 workhouse; Assembler
course (part 2); APL program
language; CP/M utilities and corrupted
disks.

Sinclair Clinic; Systems expertise;
Beware of selling hype (‘relational data-
bases'); Business graphics (principals);
Stargazing and biorhythmic software;
Copyright clauses; Budget micros;
Micro manufacturers answer back;
Renting software; Legal File (piracy
problems).

ISSUE 4 (May 1983): Sage IV

(review); Microfloppies; Data preser-
vation; Apple Ile (review); Govern-
ment's choice of micros; Monitors;
Slide-show controlling; Digital input;
Random numbers; Assembler (part 3);
Professional games programmers.

Dragon and Texas Clinic; Making
music on micros; Spreadsheers (Plan-
ner-Calc); Business graphics (practice);
Toolkits; Ergonomics: Legal File
{small claims procedure}.

ISSUE 5 junc 1983 Pinbal

Construction Set (review); VisiWord
(review); Power (what constitutes a
micro’s muscles); IBM Clones; Buses;
Dara structures; WordStar Workshop
(part 1) Mumber base conversion;
Random numbers; Gw Basic; BBC
Clinie; Business Operating System;
Horserace Forecast Package (review);
MasterCale (review); Classroom com-
puting; (Games simulation; Software
security; Setting up (selling your own
software); Legal File (defaulting mail
order advertisers).

ISSUE 6 {July 1983): New

Osborne Executive (review); Lotus 1-
2-3 integrated software package (re-
view); Plotters; Memory expansion;
User-friendly software; *“Turtle’ con-
version job; Communications (file
transference); Commodore Clinic;
Lisp language; WordStar Workshop
{part 2); CP/M supervisors; Computer
gided design, Spreadsheers (Mulo-
Plan); Micros in the music studio;
Insurance; Computer holidays

Missed an issue? Starved of that vital iﬁformat:’an? Need to fill a hole in your

micro database? Don’t despair — back issues of Computer Answers are only as
far as your local post box. Here’s a complete run-down of what you might

ISSUE 7 (August 1983):

System speed; Choosing a  printer;
Typewriter conversion; Preserving on
Proms and Eproms; “Turtle’ conver-
sion (Part 2); Assembler course {final
part); Programmers Ten Command-
ments; WordStar Workshop (part 3}
Atari Clinic;

Exploiting  Operating  Systems;
Cassette-based  word  processing,
spreadsheers, and databases (reviews);
Computer Aided Learning (CAL)
Pilot (CAL language); Data manage-
ment; Selling your programs to com-
panies; Legal File: the intricacies of
copyright.

ISSUE s {Sepi. 1983): AMS 3

inch microdisks (review); Computer
Answers File No 2: Interfaces;
Making 3D images; WordStar Work-
shop (part 4); dBase II Workshop;
Mumbers; Recursion; Game of Life;
Programming logic statements; Data
compaction; Apple Clinie; Micro-
system’s insides; BCPL (language);
Speech synthesis and  recognition;
Spreadsheet formulation; micros in
schools; Abstract computer Art; High
street retailers; Legal file: the cost of
going to court

|SSUE 9 (Ocr. 1983): Colne’s

Armdroid robot (review); Advanced
VisiCale; Coping with cassettes; Tandy
100 versus Epson HX20; Translating
Basic into Assembler; Data Program-
ming; WordStar Workshop (part 5);
dBase 1T Workshop (part 2); Bill Budge

interview; True Random Number
Generation;
Logo (language); CP/M Clinic;

Probing the processor; micro-design-
ing computer; database reviews;

Spreadsheet formulation; computer-
ised graphics on Rock albums; Disk
prices; Legal File: customer dealer dis-
putes.

ISSUE 10 v 1983 act
Apricot (review); Hard disks (over-
view): The Sord MS5S/CGL M5 (re-
view); Spectrum expansion (add-ons);
Vic port project (Rs232 card); Break
into Barcodes; Genting RAM; Word-
star Workshop (part 6) Tandy,
Dragon, Genie Clinic,

Memory Mapping; Peripheral chips;
MSX Compatibility; War games (re-
views); An Epson in Turkey (roadtest
exotigue); Keyboard trainers; Com-
puter training courses; Brixton [TeC
{Econet); Buying second hand systems;
Legal File (problems of setting up a
software library).

have missed...

ISSUE l 1 (Dec. 1983): New

generation of cheap modems; printer
buffers; Watford Electronics digk filing
systemn; Disk benchmarking test; Mice-
like inputting devices; Communi-
cations software; Using arrays; Sey-
mour (‘Logoe’) Papert (interview); Pro-
grammers Workshop (“Wolf Fence
Algorithm’ * Instrumentation’);

Worms; Sinclair Clinic; Device

drivers; Bulletin boards; dBase version
2.4 (‘dBase III'); Spreadsheer DIF
facility; Choosing a user group; Corre-
spondence

course  in cOmMpuUling;

GOSH-the Guild Of Software
Houses; Legal File: options on going to
court.

(Also incorporating the Computer
Answers Upgrade Supplement
(gratis), which contains full infor-
mation on the upgrading possibilities of
the 13 most popular microcomputers. )

|55UE 12 (Jan. 1984): Elan

Enterprise; Atari 600XL; Spectravi-
deo; Cheap daisywheel printers; Best
games of "83; Personal CP/M; Convert-
ing one Basic into another; BBC[Elec-
tron Clinie Cassette editors and
assemblers; Games programming with
sprite graphics; Bank Street Writer
word processor; Reflexive VisiCalg;
Start your own user group; Furniture
to keep your micro tidy.

ISSUE 1 3 (Feb. 1984): Inside
Oric ROM; IBM PC jr; Joysticks;
scope (games writer); Instructional
games videos; special effects from dot-
martrix printers; Interface 1 problems;
Beyond Basic; Getting Sound Effects;
Game of Go (Part 1); Game of Nim
(Part 1% Programmers Workshop:
speeding up: Commodore 64/Vic 20

e

Clinic; Microcache package; Business
databases; Everyman database package;
Disk corruption; Cassette duplication;
Sécond-hand peripherals; Setting-up a
bulleting board; Legal File; second-
hand micro sales.

|SSUE 1 4 (March 1984}
Memotech MTX: Dragon 64; Wic 20
add-on boards; adventure game writing
packages; fancy fonts for the BBC;
R5232 interface revealed; Bluff (game);
Go (Part 2); BBC disk file expansion;
Nim (Part Fog Index (game);
Wordwhizz (game); Assembler Work-
shop; Basic Workshop; Spectrum/
ZX81 Clinic; Operating systems;
Business: accounts packages; accessible
mega-databases; weekend  training
course,

Compurer  Amstwers  Bulletin Board -
CABB - cur very own, free electronic
magazine. Legal File—what are the
pros and cons of buying a micro with a
credit card.

BEUN VS i v e

clair QL; Apple Macintosh; Disk
drives; programming by video; Tactical
computer war Eames; SpL'L':rllm
graphics packages; VDU conversion;
Documentation; Data  compaction;
Auwari Graphics modes; Oric synthe-
sizer; Four-sight game; Philip “The
Haobbir® Mitchell interview; screen dis-
play storage; BBC/Electron Clinic;
Operating systems (Part 2); Using your
micro to make money; Bramsiorm
‘ideas processor’; Srarburse and Srarin-
dex data management packages: Micro
repair sources; Legal File: up-market
micro deals,

ety
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| Your questions answered on the Dragon and

Oric, plus reviews of useful new hardware
and software.

Find out which games to buy using our Hit
List games charts, showing the most
popular games for the most popular micros.

MName

Over the past year and a half of publication,
Computer Answers has published a wide
selection of useful programming and
interfacing hints in the form of answers to
your questions. We are picking out the
choicest of these, sorting and collating them,
to bring vou the SuperClinic; a rich
selection of the best of the BBC, Spectrum
and Commodore Vic/64 answers.,

We launch a unique error-checking system
designed to help you track down quickly and
easily any errors you made when typing in
Spectrum program listings.

The Beeb’s memory is one of its most
frustrating limitations. We examine one
possible solution: plug-in boards.

Bored with the Spectrum’s BEEP? We
supply a set of routines that generate
convincing sound effects, an essential part
of any game,

SUBSCRIPTIONS

Future-proof your micro knowledge by taking out a
subscription to Computer Answers — just £8.50 for 12
issues.

I would like to subscribe to Computer Answers. Please tick relevant
box.

[JUK 1 year £8.50
[JUK 2 years £16.20

[]Europe 1 year £26.50
[]Overseas surface £18.75.
[JAirmail £65.00

BACK ISSUES AND BINDERS

Your past issues of Computer Answers will be a constant
source of hints, tips, ideas, solutions, and entertainment in
times to come, so best keep them in good order and repair
by sending off for a Computer Answers binder. Each binder
holds a year’s issues and costs only £3.50, including postage
and packing.

Pleasesend _ binder(s) at £3.50 each.

Please allow 21 days for delivery.

Please send copies of issues 23456789 1011 12 13 14 15 (ring relevant
issue number) at £1.50 per copy includes postage and packing,

Address

i P O I 9 P (AR

&

LT enclose a cheque/ postal order made payable to VNTU Business Publications BV
[IPlease charge my Access/Visa/Diners Card.

Signed:

] Please return to: Subscriptions Dept, Computer Answers MAY, VNU Business Publications. 53-55 Frith Street, London W1A 2HG.
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The Alphatronic Personal Computer makes playing, learning
and working more fun, more fullfilling, more rewarding. But
when you put it to work, then it really means business. In
fact it's probably the cheapest way to access business
programmes through CP/M software.

The games first though — enough for the most ardent
player. Some just plug into a socket at the back, with their
awn 16K Rom module. Others can be played from virtually
any cassette recorder. There are arcade games to sharpen
reflexes and test intagination. Educational programmes to

increase knowledge, plus chess and other traditional games.

You'll benefit from the learning programs. There are
cassette instruction courses on writing programs in BASIC.
Other cassettes get you and your family off to a flying start
into skills like typing, household budgeting, tax returns and
investment management. And of course there's our own

instruction and BASIC interpreter manual. m

Now to business. The Alphatronic PC is unusual in 4,
giving you low-cost access to a complete version of CPIM
the world's most popular operating system for business
software. You just connect up one or two floppy disc drives _ﬁ
and a printer, then you can run a whole host of new 4
management programs: office word processing, business .,
accounting packages and financial planning — the choice ~
tremendous.

The keyboard is a real delight compared with
competitive models. There are very few confusing multi-
function keys, and a really professional numeric keypad is
included. Six separate keys can be programmed and
indexed for special routines. And the full alphanumeric
keyboard is just like a modern electronic typewriter.

You may recognise the keyboard, because the




FC means business

|

fphatronic PC is from Triumph Adler, leading European
nanufacturers of business machines, who supply offices in Please let me know where | can try the Alphatronic PC.

by 9countries worldwide. 2
i That means real commitment and continuity in o
Jdrives sgn, engineering and software support. For instance, TA

ke sure you can get everything yvou'll need — ribbons,
R lionery, disks, upgrading peripherals — from just one
hoice is| e Teleph

5o you play and learn on the Alphatronic PC, and
)y good value for money: Or you can really make it work
iti- ou. Then you'll really see what it's worth.
For you, your family and your business, get your

adis  psconan Alphatronic PC now. i . TRIUMPH -ADLER

ic Triumph Adler (UK) Limited, 27 Goswell Road, London, EC1M 7AJ
] - Fﬁ
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You can order more forless:
o909 ‘t Ennwnv

At Conway Computer Services we can offer you the lowest prices for diske
ribbons, binders and lots more. Just look at our prices!

SEIKOSHA COLOUR MATRIX PRINTER PRINTER RIBBON PRICE STAR DELTA —10.

— 7 COLOURS LIST b The best value Matrixs printer!
The amazing Seikosha GP700A Brinter Class &4 12 + The Star Delta —10 has as
prints 7 colours, plus = — many as 10 functions

more than 30 shades! All L 5 . including — 160 CPS B
colours and shades are ! ‘ ’,’ Directional logic seeking. up
printed in a single pass go 1o 136 columns, 5, 6, B, 10, 12|r
50 characters, 10 lines 2 nn 817 characters per inch

per second, printing 160 3po PLUS parallel macro

5 35 instruction set and a whole host of
other goodies!

At excellent price of £ 345

direction. character set
dat graphics, dot pitch,
line spacing, paper feed etc

yiype Il M5 245
Epson FXB0, MX80,

3. 60 .00

At the very exceptional prices of: BOO 650 add 8 for P& P and insurance
Add £8 for P& P and insurance - i
MS 305 3.28
GP700A £449 S .
GP250X E£285 Mannesman Tally CLEANING KIT
GP100A £249 e b AR e T 5" & B Diskette
MT130, 140, 18 i] ]
Okl M e e
OKI| SERIAL DOT MATRIX P SR o 5
QK1 Microline Bé 141 CERR I
120 CPS bidirectional, i APIDD 3
136 or 230 condensed 9E for
ch._,.,_,.,_.{grs ine space Add £1.25 for P& P and insurance Please add 75p per box P&P
programme (selectable) L
A et SONY3.5" FLOPPYDISK .
free use. model to suit As recommended for Apricot & al e
your need! 3.5" disk drives Amazing Daisywheel
Add £3 for Boxof 10 — £51.50 Printer capable of 20 CPS .-ﬂ. = -
P &P and insurance . o Quantity discount available on 5 print speed, all wordstar T
L rinters are setting : I3t diabl
the standard! or more boxes features, emulates diable )
Please add 50p per box P& P protocolours

JUKI 6100 WITH |
2K BUFFER — £415

iRl e ik e OURERICE PROTECT YOUR FLOPPY Add £8 for P& P and insurance
ME2A BO 120 SenaliParallel 332.35 & MINI DISKS
MazP 80 160 Parallel 4;’4'25 Lockable, secure, with dividers, anti-static in
Mazs BO 160 Sarial 529 00 beautiful smoke & white colour
M83A 136 120 SerialiParallel  500.25 210x240x230m  20x180x165mm  EPSON PRINTERS
Ma4P 136 200 Parallel 753.25 ;23;;33 : 161 AT MODEL CPS OUR PRICE
MB4S 136 200 Serial 83550 it £
M33P 136 160 Parallel 626.75 Fag "  RXBOT 100 275
Ma3s 136 160  Serialinter 703:80 350“2““" ?3::)(]&::(__[__';:_‘&_,' RXBOFT 100 315
230mm £ 34 50 £21.85 < FX80 160 415
BROTHER EP 44 — THE QUALITY For 90 Dizk s " For 90 Disk mXSZT BO E?g L=
IN SILENT AFFORDABILITY = Pﬁ e 'édp 7 F:llt)%jFFTT 3 i% :::50
. : Rl
% High quality print due to a 24 x 18 dot matrix B Disks ; 514" Disks Add £8 for P& P and insurance
#* 4K memary for text stoning and editing £1.95p &p per box ordered
e Lot | | BROTHER DAISYWHEEL
utomatic paper t % Automatic carrier return —~—
# Automatic underline ¥ Automatic g jlr — o PR]NTERS
* Right margin flush % Line e | PRINT OUR
% Super and Sub script CPS BUFFER PRICE
% Battery powered noiseless HR1 16 2K ERT0
% Printing on either pl HR15 18 3K £431 |
% Lightweight, extrér Please specify if Serial or %
# Paper end alarm Centronics Interface required
¥ Bl bpeEher AR ey T Add £8 for P& P and insurance

at £230.00 incly of WAT

SIEMENS PRINTER PT88/PT89

Add £8 for P& P and insurance. === SHINWA-CT1 Whichever you choose, ink-jet or needle printing mechamsi
8" DISKETTES WABASH DATALIFE NASHUA DENNISON cpg0 PRINTER just look at the features! Bi-directional printing. n

E E £ £ universal paper feeds. programmable character
Single Side/Single Density 23.00 31.75 26.34 34 38 8 I'lﬂ-'.lc-na-l character sets _r:-au"-r
Single Side/Double Density 2760 3000 2794 4013 printing, hor. & vert. tabulation
Double Side/Single Density 28.75% 35.65 - MiA PT88—Roll, Fantold or Single Sheet ¢
Double Side/Double Density 34,50 3565 2959 4588 paper feed £615 1
514" DISKETTES Add £8 for P& P and insurance N
Single Side/Single Density 20.15 22 65 19.74 MR
Single Side/Double Density 23.00 22.65 21.39
Double Side/Double Density 24,75 32.75 24.69

Single Side/Quad Density 96TP1 31.00 2965 31.24

Double Side/Quad Density 96TP1  36.80 4140 3289 49 34 With 80 CPS, bi-directional logic seeking 80 column, friction

Please add 95p per Bax of 10 and adjustable tractor feed, square needles upto 19 x 13
matrix, hi-res graphics and block graphics

At the low price of £275 inclusive

(onwﬂY Please add £8 for P& P and insurance .g-'"t\\i e
COMPUTER Sole
SERVICES

LTD. Tel: (01) 800 1796

DIATA PROCESSING SUPPLIES & PERIPHERALS . :
39 CONWAY ROAD - LONDON - N15 3BB 11-1 e

s
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Spectrum 48k Spectrum 16-48k
Oric 16-48k Oric 16-48k
Commodore 64 Commodore 64, Atari

Oric 48k Oric 16-48k

DURHL Lsofrware ~ MAIL ORDER

rice includes postage and packing

available from ——
W. H. SMITH - LASKYS - GREENS at DEBENHAMS casseTrETmES.
BOOTS - COMPUTERS FOR ALL - MARTINS - .

SPECTRUM CENTRES - and many other retail outlets. Ny

ororderdiéctfrom :
CASTLE LODGE, CASTLE GREEN, TAUNTON, SOM. TA14AB Overseas customers please allow £1.00 extra
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A H S
Ace Systems 128 Handic 95 Sage 142
Acorn 63/99/103 H.C.C.S. 153 Samleco 143
Adman Electronics 87 H.C.R. 153 SCI(U.K.) 13
Advanced Resources 147 Hisoft 70 Screenplay 93
Akhter Instruments 7 | S.E. Computing 112
Anirog 88/104 Selec S|W 78
A & R Software g7 1 Silica Shop 27
APM Computer Centre 16 Ibek Systems 66  Simon Soft 107
Audiogenic .B.C./s¢ IntegrexLtd. 101 gjnclair 130/131
Automation Facilities 13§ IFC Magazines 74 w.H. Smiths 68/69
Aztec S|W 109 Isis Hathor Ltd. 87  Softex 112
ITL Ltd. 22 Softlife Ltd. 9
Softmachine 67
B J Softricks 121
Brainstorm 112 : Software Ltd. LE.C.
J.P. Magnetics 139
Solo S|W 64
C Sophisticated Games 96
Callcn 72 1 Stack Computer
Catiibridee Leigh Computer Services Ltd. 90
Mi g + Systems 72 System 90
::‘:’:zf:’;“l’“ g , Levell9 108
Cascade Games 94 b
Concordia 138 M Technnlogy’
Conway 158 Marcol Cabinets 72 Research Ltd 26
Mayfair Micros 70 The Sixty-Four
McGraw Hill 138 Supplies Co. 56
D MDR Micro Engine 34 Thor 32
i PN 106 Microcomputer Disks 22 Triumph Adler  156/157
Datapen Micro Microfast 96 Tyrell Computer
D;:il;:olngy 1[1]2 Microvitec 0.B.C. Systems 107
D.D.T.S|W 96
Design International 146 N U
- Digital Peripherals 20 Nelson 94 Ultimate 129
Disking 80/81 Newnes 139
Duckworth : 78 Northern Computers 147
Duplex 143 ¥
Durell 159 Viga 140
O Viza 111
Opus Supplies 21 VLI Computer People 148
E Oxford Computer
Epson 28/29 Systems 66 o
5 p W-:()‘king Computer k2
7 Jentre
Flite S|W 146 Phoenix Publicity World Wide Computers
Assoc. 78 Ltd. 16
Precision S|/W 85
G Professional
Gamer 66 Magnetics 153 L
Gilsoft 54 P.S.L 91 Zero Electronics 70
160
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SERIOUS SOFTWARE FOR THE &%
~7macpie ,,,(s“' 40

DATABASE SYSTEM WORD PROCESSOR

TR ETTE

%

o i S

5357 25 Fo—
F.T?:-'F:-tu: RAFT J

MAILINGLIST, INVOICING, STOCK CONTROL, SALESLEDGER,

BOUGHT LEDGER, DIARY, EXPENSES, CHEQUE BOOK!
Now there is one program which can handle all these things

i - MAGPIE -

" The most powerful Database System for ANY Home Micro!

WORDCRAFT 40 gives you all the powerful Word Processing focilities of an office
system al o fraction of the cost. WORDCRAFT 40 works with any printer and
because it comes on cartridge you con use it with disk or tape files!

SEND FOR FURTHER DETAILS NOW |



BREATHTAKING IMAGES FRoM DISC

'OR CASSETTE

~ S DIFE

ERENCE

Happily for prospective
purchasers of the Microvitec CUB
RGB/PAL colour monitor there is no
difference.

This superb machine produces
brilliant pin-sharp images when used
with a micro computer, thanks to a
screen resolution of 585 pixels by 452,
plus a bandwidth in excess of I5MHz.
Yet the RGB/PAL also gives the
highest quality pictures from laser
discs, ViCR's and video cameras.
This is because the slgndl is not

. T

soundsas good as it looks.

MICROWITEC

AYS

N SR o R L L

.- - T

modulated and then remodulated,

as happens with an ordinary TV. set.
Add to this an audio facility and

the result is.a colour monitor which

Finally, perhaps the best news for

purchasers is thatt!'leﬂlﬁmlfour , iy
monitor representsimahrwc&um-_f
However dramatically computersor
video systems may cha
© coming years the mez .
their output is unlikely to dltg
can't improve on the best.
Find out just hew'in
quality can be by calling at
computer dealer. ﬁltemaﬂw |
contact Microvitec direct.for fi
details of the breathta rd
CUB colour monitors.

Bt 1 Talaa EUTTLT




