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The new Genie Ill surpassesevenits .
predecessors by harnessing all the benefits of
modem; professional microcomputing

in one unit.

Versatilitv
Software availability is exceptionally good - in
fact the Genie III has more software available
than any of its competitors. And even if you
don'’t want to use a ready made business
package, with the Genie III you can write your
own! The Genie Il is fully operational in
either CP/M, or level Il basic. It has a built-in
screen, 64K RAM, and dual disk drive with
130K storage capacity, all incorporated in its
compact and attractive casing.

The new Genie Il is an obedient slave in the
office, quickly and quietly taking care of all
your routine work, from printed invoices,
mailing lists and letters to stock control.
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It all costs less than a new office junior, yetit’'s
simple enough to operate, and comes
complete with a teaching programme to show
you how.

Your Genié IH 1s reliable too, manufactured to
the most stringent standards with top quality

components. And even in the unlikely event
that your Genie should ever temporarily fail to
please you are assured of very fast, competent
service because the Genie IIl is only available
from our specially selected SUPERDEALERS.
Dealers whose technical expertise and
experience in the fields of installation,
software availability and repair is proven.

Finally, it's compatibility with CP/M or Level I
BASIC means there is more Software
available for Genie III than any other
comparable system!

Please send me FREE, 16 page colour brochure on the

r

I Genie Computer System. [ enclose 25p postage.
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Computing Today is constantly on the
look-out for well written articles and pro-
grams. If you think that your efforts meet
our standards, please feel free to submit
your work to us for consideration.

All material should be typed. Any pro-
grams submitted must be listed (cassette
tapes and discs will not be accepted) and
should be accompanied by sufficient
documentation to enable their implemen-
tation. Please enclose an SAE if you want
your manuscript returned, all submis-
sions will be acknowledged. Any pub-
lished work will be paid for.

All work for consideration should be
sent to the Editor at our Charing Cross
Road address.
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BEFORE YOU BUY
YOUR MICRO!

COMPUTER, PRINTER, DISC DRIVES & ACCESSORIES

ALMOST EVERY MAKE OF POPULAR COMPUTER STOCKED
AT PRICES WELL BELOW RECOMMENDED RETAIL

" GIVE US A RING
ON 01-441 2922

~ AND SAVE ££¢’s WITH THE
- LOWEST PRICE GURRANTEE

All products carry a | year guarantee (parts & labour) |
' Pay an . extra 10% for a 2 year guarantee
£ o .' n h
g & 1€P . i MAIL
P 3

INSTANT CREDIT
JUst pay the
deposit by Credjt

VC_aI' d and
take it away
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“Eljropes Lafgest Discount 14 Station Road, New Barnet,

Hertfordshire, EN5 1QW ; i
: #3 (Close to New Barnet BR Station - Moorgate Line)
Personal Computer Stores” 1. i 5uzs aies 1-446 o550
- . g - — Telex: 298755 TELCOM G

OPEN (BARNET) - 10am - 7pm - Monday to Saturday

TELEPHONE SALES
OPEN: 24 hrs. 7 days a week
- 01-449 6596




What are you. . Barbarian or Wizard?

Choose your character type carefully. . . Barbarians
recover quickly but their magic doesn’t come easily. A
G T Wizard? Slow on the draw and slow to mature. . . but
live long enough and grow wise enough and your
lightning bolts are almost unstoppable. . .
The Valley is a real-time game of adventure and survival. You may choose one of five character types to
be your personal ‘extension of self’ to battle and pit your wits against a number of monsters. Find
treasure, fight a Thunder-Lizard in the arid deserts of the Valley, conquer a Kraken in the lakes
surrounding the dread Temples of Y’Nagioth or cauterise a Wraith in the Black Tower. In fact live out
the fantasies you’ve only dared dream about. BUT BEWARE. . . more die than live to tell the tale!
You’ve read the program (Computing Today — April ’82) . . . Now buy the tape. PET and
TRS-80, BBC and Sharp tapes are available at £9.95 per tape plus 50p postage and packing.
16K minimum. . . Commodore PET (New ROMs), TRS-80 Model 1, Level 2, BBC Model B and Sharp

MZ-80K.
Fill n the coupon and [ Please send me. . . tape(s) of The Valley (J PET [J TRS-80 [ Sharp () BBC at £9.95 per tape |
retumn it to CT Software, plus 50p postage and packing.
ASP Ld., I enclose my Cheque/Postal Order/International Money Order for: (delete as necessary)

and become one of the (delete as necessary)
many (0 play. .. | presseusenrockcaprrats | L T T T1TTTTTT]]
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KEMPSTON (MICRO)
ELECTRONICS

introducing the

ZX81
KLIK-KEYBOARD

This is a full, forty key, moving keyboard that fits in
the recess left after peeling off the existing ‘touch
sensitive’ keypad.

Consider the following advantages

® POSITIVE feedback from keys.

® Fits ONTO the ZX81

® NO trailing wires

@ NO special case needed

® Elegent design with two colour legends.

The fully built keyboard requires ABSOLUTELY NO

SOLDERING, as the keyboard is supplied with Your Name and Address i
flexible connectors which simply plug into the
existing sockets.
Alternatively, the keyboard is available as an
easy to build kit at a considerable saving in cost. Quantity Description Unit Price|Amount

with 16 1/0 lines at £16.50 built, keyboard bleeper ZX81 Keyboard bled | 26 00
which fits inside the case at £8.95 built and a repeat e
key kit at £3.95.

STOP PRESS

New for the ZX Spectrum A 24 Input/Output Port
which makes use of the command IN and OUT. The
Port is built around a M.0.S. Chip which imposes

Sub total

Carriage — {70

_l
|
|
|
|
I
|
|
|
|
Total due I
|
|
|
]
_J

|
I
|
|
Other ZX81 products available include a user port | ZX81 Keyboard kit 22 50
I
|
|
|
|

Cheques/P.0. made payable to
Kempston Electronics

virtually no D.C. load on the date lines.

£16.50 Built .
Stackable Connection £5.50 Built I %ﬁc;ig:onaggg:dHﬂgﬁ;gssz A
SAE for further details I Allow 14 d'ays deliw'ary.
Proprietor A. Pandaal B.Sc. P.G. cert. Ed. | Hiee Mol wiie st SEER RS DO SRR Goa DY e e R




Gemini caLaxy 1 cpm
COMPUTER SYSTEM
A Multiboard based 80-BUS computer

HARDWARE SOFTWARE INCLUDED

* Twin Z80A CP/M System. * Full 64K CP/M 2.2 with

* 64K Dynamic RAM. screen edit facility.

» 800K Disk Storage (Formatted). = COMAL-80 structured BASIC.
* 80x25 Screen Format. * GEM ZAP Assembler/ Editor.
* Inverse Video. * GEM PEN Text Editor.

* Prog Character Generator. * GEM DEBUG

* 160 x75 Pixel Grapnhics. debugging software.

* Centronics Parallel 1/O.
* RS2321/0.

* Light pen interface.

* 59-Key ASCII Keyboard.

MicroVvalue price

- - - JMK ¥ K o
Electronic magnificence ~——
from Sharp N
Z80A C.P.U. » 48K RAM « 4K ROM = Industry standard QWERTY keyboard
with numeric pad ¢ 9" GREEN C.R.T. = 1200 bd cassette = Music & sound
* Real fime clock = Enhanced BASIC « Full editing facilities ¢ Internal Suggested monitor
expansion for use with the

FREE SOFTWARE! Home budget, bank reconciliation, SPACE Galaxy. £150+ VAT

INVADERS, STAR TREK, SCRAMBLE, bank loan calculator, mortgage
calculator+7 other games.

QUIBS-Uuantum
Luantum Hi-res For mzso INTEGRATED BUSINESS SYSTEM

Educational — Geography, Maths, Spelling+4 part BASIC tutorial.
A business accounts package developed for the Galaxy,

menu driven.

1. SALES LEDGER full VAT reports, statement, credit note +invoice
facilities.

2. PURCHASE LEDGER full VAT reports, statements, remittances.

3. NOMINAL LEDGER 250 analysis heads, trial balances,
accruals & repayments.

4. STOCK CONTROL costing reports, price lists, etc.,

The system is fully integrated. Comprehensive
audit trails are printed. Specially developed for gﬂiggkto‘,’ﬂ,
Multiboard based systems. when ordering

Quanium OATAFLOLW

DUEﬂthﬂ HI-COPY FOR MZ80K A Data base management and information retrieval package.

This combination of hardware & software not only allows printing  Allows searching, sorting, report printing, file printing and label
of the full Sharp character set, but allows a full High Resolution printing. Anything which is filed manually can £420. var

rint of the actual screen if used with the Hi-Res graphics option. be filed more efficiently with DATAFLOW.
B o 5k : ond s For all multipoard CP/M systems. Specify disk format

Available in 2 versions when ordering
QUANTUM GP100A HI-COPY QUANTUM EPSON HI-COPY

Interf & ROMS &
ROWS & scrcon GUmPBAIC.  BASC suicbleorUse win Ty DAISY WHEELS ARE DOWN —
£300.00var O ONLY £485. var

including printer £90.00+VAT excluding printer
For less than the price of some dot matrix printers, the Smith-

SPEC|AL Quantum Hi-Res Only £70.00 if purchased with Corona TP-1 brings the benefits of daisywheel printers within the
Quantum GP100A Hi-Copy reach of most micro users. Now lefters, documents, forms,

OFFER  quantum M280K Games Packs 1-5 £5.00+VATeach  invoices, reports, price lists, efc.,
can be printed with the quality
that until now was not readily
affordable.

* Simple reliable mechanism.
|« Serial or Parallel interface.
/" x |EEE option.
Single sheet and
fanfold paper.

FANFOLD

PAPER
2,000 SHEETS £16.00

Music Paper available

High resolution plotting
on your MZ80K down to
a resolution of a single

dot within a character

cell.

——

QUANTUM

A new BASIC is supplied
with the following
additional commands:
LINE, WIPE, G SET, G RESET,

EPSON PRINTERS .

Epson MX80 Type Il ....£349 + VAT /
Epson MX80FT Type Ill £389 + VAT /A€ 3
Epson MX100 Type Il ..£499 + VAT/. g

YOUR LOCAL MicroValue DEALER

All the products on these two pages are avallable while stocks last from the Microvalue dealers listed
below. (Mall order enquirers should telephone for delivery dates and post and packing costs.) Access
and Barcloycard welcome.

A D Snitia i BRBTOL EDINBURGH Computer  EGHAM, SURREY
(formerly Interface Components Lid.) " Target Electronics, Interfacing & Equipment Ltd., Electrovalue Lid., ;
Oakfield Corner, Sycamore Road. 16 Cherry Lane. 19 Roseburn Terrace. 28 St Judes, Englefield Green.
Tel: (02403) 22307. Tx: 837788. Tel: (0272) 421196 Tel: (031) 337 5611 Tel: (0784) 33603. Tx: 264475
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80-BUS
PRODUCTS —
NEW FROM

Gemini
on

g@%‘i »,5

GM813 CPU/64K RAM Card

The Gemini GM813 is a new 80-BUS compatible CPU card incorporating 64K dynamic
RAM and utilising the powerful ZBOA microprocessor running at 4MHz. Extended
addressing and page mode facilities allow for future memory expansion up to 2
megabytes. Input and output capabilities include both programmable serial and
parallel interfaces — RS232, 1200 baud CUTS cassette interface and the Z80A PIO. When
used with the GMB812 video card, the GMB813's unique RPIM monitor allows the creation
of cassette or EPROM based programs or files which are upwards compatible with a disk
based CP/M system.

OTHER 80-BUS PRODUCTS FOR
nascom & Gemini SYSTEMS

GM816 GEMINI I/O BOARD

The new GMB816 Gemini /O board fakes a unique approach to the problems of
interfacing your Nascom or Gemini Multi-board to external devices. This 80 Bus and Nas-
Bus compatible card is supplied fully built, populated and tested and includes three 280
PIOs, a CTC and a Real Time CLock with battery back-up. In addition, a range of
‘daughter’ boards that attach straight to the /O board are under development, catering
for a wide variety of interfacing requirements.

GM816 Gemini I/O board
MicroVvalue price — MicroValue price —

£125var £18.var

EV814 EV COMPUTERS IEEE-488 BOARD

The EV Computers' IEEE-488 card is an 80 Bus and Nas-Bus compatible card designed to
fully implement all IEEE-488 interface functions. This built and tested card gives the user

very cost effective and versatile method of
controlling any equipment fifted with a M'!icrovalua introductory
ce
price £440 +var

standard IEEE-488 or GP1B interface.

MP826 MICRODE 32K BATTERY BACKED STATIC RAM CARD
Provides 32K bytes of battery backed RAM. Page Mode is tully supported offering 1 x 32K
or 2 independent 16K pages of memory retained tor over 40 days without external power

MicroValue price £170 + VAT

SOFTWARE FOR THE Gemini
MULTIBOARD SYSTEM

COMAL 80* — The extended BASIC with powerful PASCAL structures at £400+ VAT

GEMPEN® — A comprehensive text editor and text formatting package at £45 + VAT

GEM ZAP*  — A very fast Z80 assembler with comprehensive screen editing at £45+ VAT

GEM DEBUG — égeb‘;ﬂgmg utility program including trace and disassembly features
+

Prototyping daughter board

COM-PAS — An inferactive PASCAL system with on'screen editor. Generates 280
machine code. £450+ VAT
COPYSB  — Allows transfer of programs and files between Gemini DDDS and

Superbrain DD & QD formats. £30+ VAT
LISTIREPAIR — LIST replaces the CPIM TYPE command and provides paging, headings,
line numbering, etc. REPAIR Is for GBO?/GB1S systems and allows reading and writing of
Iindividual disk sectors to assist recovery of lost data. £25+ VAT

*Avallable on cassefte or disk COMING SOON — AP/L
R R e R e e ity
SOFTWARE FOR THE GEMINI DISK SYSTEM FOR NASCOM 1 OR 2

Choose from either the industry standard CPIM 2.2 D.O.S. or POLYDOS — a unique,
versatile and well presented

i CPIM2.2 —foruse withGMB805. . . ........ £100+ VAT
e O o P DS | for LsowiHGNIB0S £90+ VAT
commands to the Nascom CPIM2.2 —forusewithGM845. ... ... ... 1£400+ VAT
BASIC. POLYDOS 2 — for use with GM815 & GM809 . £90+ VAT

FAREHAM, HANTS.

Allegro Electronics Lid.,
Newgate Lane Industrial Estate,
Newgate Lane. Tel: (0329) 289123 Tel: (0532) 458877

LEEDS

Leeds Computer Centre,

COMPUTING TODAY SEPTEMBER 1982

62 The Balcony, Merrion Centre.

NQSCOM PRODUCTS & PERIPHERALS
NASCOM 3 AVAILABLE FROM MICROVALUE

Based around the successful Nascom 2 computer, this new system
can be built up intfo a complete disk based system. Supplied,

built and tested complete with
PSU, Nas-Sys 3 and Nas-Gra.

48K system
MicroValue price —
£499 +var

Dual floppy disk unit

(0.7 MB storage)
MicroValue price —

£685+var

CPM 2.2
MicroValue price —

£100+var

MICROVALUE’S ‘NASCOM SPECIAL’

MV-N2 SPECIAL — comprises of @ Nascom 2 kit, Nas-Sys 3, Nas-Gra Graphics ROM, Bits &

PCs programmers aid, Gemini GM807K 3AMP
PSU kif, Gemini GMBO2K 16K RAM kit Normal RRP over £405

{expandabile to 64K) and a Micro mother board. MicroValue price £340+ VAT
save £65

NASCOM2KIT£225+ VAT  Built & Tested £285+ VAT
80x 25 VIDEO FOR AGQsCcOM

Nascom owners can now have a professional 80 x 25 Video display by using the Gemini
G812 Intelligent Video Card with onboard Z80A. This card does not occupy system
memory space and provides over 50 user controllable functions including prog
character set, fully compatible with Gemini G805 and G815/809

Disk Systems. Built and tested £140+ VAT

Q@M180 NASCOM GRAPHICS KIT —
gives Nascom 2 graphics capability to your Nascom 1 (inc. parts list)

only £20+ VAT £25+ VAT
e R R R S P e

SOFTWARE FOR NQA/COM

POLYTEXT — a text editorformatting package for use with POLYDOS
MicroValue price £35+ VAT

MATHSPAK — Double precision maths package on tape. MicroValue price £43 + VAT
MATHSPAK HANDLER — Used in conjunction with MATHSPAK ~ MicroValue price £9.95 + VAT
COMMAND EXTENDER — For use with MATHSPAK it extends BASIC's reserve word list

MicroValue price £9.95+ VAT
LOGIC SOFT RELOCATER — A software relocating package which
allows disassembly

NASCOM 1 PRINTED CIRCUIT

: NASPEN... ........ons RRP £30+ VAT . MicroValue price £20 + VAT
and ‘ﬁ““em?{y TOM NasSys3............ RRP £25 + VAT . MicroValue price £20 + VAT
Sy OIS NasDis D-Bug (EPROM) RRP £50+ VAT . MicroValue price £30 + VAT
mf’“O\;:l"“C’D- NasDis D-luggAPE] .. RRP£40+ VAT . MicroValue price £20 + VAT

"‘2’“5 ‘3“"‘.” Imprintil e R RRP £30 + VAT . MicroValue price £20 + VAT
price §13+ Bits&PCsProgAid ... RRP£28+ VAT, MicroValue price £20+ VAT

Gemini DISK SYSTEM FOR NQSCOM

GM809 — full Nas-Bus floppy disk controller card — drives up
fo 4 drives — optional 8" expansion — £125+ VAT.
GM815 — Double density disk system.

With a thousand in daily use, the Gemini Disk system is now the standard for Nascom
and Gemini Multiboard systems. Single or twin drive configurations are available, giving
350K storage per drive. The CP/IM 2.2 package available supports on-screen editing with
either the normal Nascom or Gemini IVC screens. parallel or serial printers, and auto
single-double density selection. An optional alternative

to CPIM is available tor Nascom owners wishing o support
existing software. Called POLYDOS 2, it includes an
editor and assembler and extends the
Nascom BASIC to include disk commands.

Single drive system CP/M 2.2
[68%9, G815/1) r;stf‘l;?ge
!‘A50+vm

£100+var
Double drive system
(G809, G815/2)

£675+var

POLYDOS 2

£90+var

LONDON W2 Henry’s Radio, NOTTINGHAM

404 Edgware Road. Skytronics,

Tel: (01) 402 6822 Tx: 262284 2 North Road, The Park.
(quote ref: 1400) Tel: (0602) 45053/45215
MANCHESTER WETHERBY, W.YORKS

Bits & PC’s
4 Westgate.
Tel: (0937) 63774

E.V. Computing,
700 Burnage Lane, Burnage.
Tel: (061) 431 4866




FOUR HEADS ARE a :
BETTER...? :

A dot matrix printer, the Amber
2400, has been designed to use
four print solenoids aligned
horizontally. Each oscillates from
side to side covering one quarter
of the paper. The paper is
incremented forward by one dot
height during the return oscillation
of the print heads. The 2400
printer has a set of sophisticated
software routines to handle the
unusual print head orientation and
to provide flexible data input
options.

Incorporating a range of both
serial and parallel input
capabilities as standard, the
Amber 2400 offers upper and
lower case ASCII text, continuous
graphics, serial baud rate
selectable between 75 and 9600
and its own built in PSU.

Priced at £69.95+ VAT, full
details can be obtained from
Amber Control Ltd, Central Way,
Walworth Industrial Estate,
Andover, Hampshire. Telephone
enquiries can be made on
0264-65951.

ZX GRAPHICS

The manufacturers of the ZX Print
'n' Plotter Jotter and Print 'n’
Plotter Film have announced
another programming aid for all
you lucky Sinclair users.

Titled 'ZX Graphics
Programming Made Easy’, this full
colour, A4 size, 24-page guide
illustrates the wide range of

MICROTAN EXTRAS

graphics programming techniques
which may be exploited on the
ZX81. Fully illustrated with
examples, listings and a wealth of
ideas for games and 'serious’
programs, the manual is priced at
S1850)!

Orders by post should be
addressed to Print 'n’ Plotter
Products, 19 Borough High Street,
London SE1 SSE.

You might also be interested to
know that Print 'n’ Plotter Products
are currently marketing rolls of
printer paper, identical to
Sinclair's, in packs of five for
£10.95.

A complete disc operating system
is now available for the Microtan
65 which will expand the Microsoft
BASIC allowing it to run virtually
as a disc BASIC.

Called Tandos 65, the system
includes a disc controller card

priced at £99 + VAT, a single

sided, 40 track drive in a cabinet
with PSU at £399 + VAT, a disc
connection for £15 + VAT and the
Tandos 65 DOS for £35 + VAT.
Tangerine have also released
an extended version of FIG
FORTH, including a full FORTH
assembler and editor, called Tan-
FORTH. Available on disc for £35
+ VAT and cassette for £29.95 +
VAT. Both packages include a 96
page instruction manual; the
manual can also be supplied
separately priced at £5 + VAT.
Further information can be
obtained from Tangerine Computer
Systems Ltd, The Science Park,
Milton Road, Cambridge CB4 4BH.
Telephone enquiries can be made

on 0223-60422.

ENTER THE DRAGON v

And yet another machine to be
launched into the home computing
market — the Dragon 32.

Almost entirely British built,
this 32K computer is based on the
6809E microprocessor
incorporating a professional
quality keyboard and Microsoft
colour BASIC as standard. Future
expansion is to include a second
microprocessor, a DOS, other
languages and operating systems,
and powerful editing features.

The graphics offered by the
Dragon 32 include five levels of
resolution, nine colours, point by
point drawing, lines, arcs, circles,
irregular shapes and paint-in
operation for solid areas. The
machine is also capable of music;
it has a five octave range with 255
tones, 155 tempos and 31 volume
levels.

Aimed at the family consumer,
you can expect to find the Dragon
32 on sale almost everywhere at
around £200. For further
information get in touch with
Dragon Data Ltd, Queensway,
Swansea Industrial Estate, Swansea

SAS 4EY.
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COMPUTER CHAT a

Do people think you're mad when
you talk to your computer? Well,
not to worry, here's a machine that
will allow your computer to talk
back!

Developed for the ZX81, the
Speech Pack clips straight onto the
rear of the computer; complete
with built in speaker and neatly
cased to match the ZX8l's styling.
Don't worry about the usual bits
and pieces you normally plug into
the ZX81 — these all {it into the
back of the Speech Pack.

Supplied with the unit is the
Word Pack 1 ROM which includes
all the letters of the alphabet,
numbers zero to over a million plus
other useful words. And if this isn't
enough, there are a selection of
other Word Packs to extend the
vocabulary.

Speech Packs can be obtained
from DCP Microdevelopments Ltd,
2 Station Close, Lingwood,
Norwich NR13 4AX priced at
£49.95. New versions of the Speech
Pack will soon be available for
other machines in the near future.

IT'S A FACT! '

As the Computer Referral Service
has now received over 1,000
enquiries, they have decided to
produce five factsheets each
concentrating on different aspects
of computers and computing.
Available free on request, the
five factsheets are titled Booklist,
Jobs in Computing, Micro-
computers in Small Businesses,
Computers and Education, and
Regional and National Clubs and
User Groups. The factsheets will
not only supplement the local
sources of information and advice
already given to enquirers, but are
also designed to stand on their own
as useful reference documents.
Any or all of these leaflets can

SAE to The Computer Referral
Service, PO Box 7, London W3
6XJ. If you have any other
problems connected with courses,
computer clubs, etc, don't hesitate
to write to them as they're very
helpful — it'll also save us a
fortune in forwarding your
enquiries!

PET PORTS

Have you ever wanted to use your
Commodore PET to communicate
with other devices such as mini or
mainframe computers, NC
machines, telex equipment or
hand-held data capture terminals?
You have .. well, now's your
chance.

Yorkshire Microcomputers
have acquired the marketing rights
for NETKIT II, the re-designed and
upgraded version of the original
NETKIT hardware communications
interface. And don't think you
need a disc drive either, the
software is resident in a 4K
EPROM on board the NETKIT II
itself.

Complete with a detailed
operation and application manual,
NETKIT II will retail for £150. For
further details contact Yorkshire
Microcomputers Ltd, 28 Ramshill

be obtained by sending a large
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Road, Scarborough, North
Yorkshire YO11 2QF or '‘phone
0723-78136.

THE FLIP FLOPPY

If you don't think you're getting
enough storage from your floppy
disc, it's probably because you're
only using one side!

Now, using the Dennison range
of reversible floppy discs, when
you fill up one side you simply
turn it over and use the other side
thus effectively doubling your
storage capacity. If you try that
little trick with a conventional
floppy you'll get in all kinds of
trouble!

Suitable for use with most
single sided disc drive computers
including those produced by
Apple, Commodore and Atari, the
reversible floppies are available
for a mere £3.50 each. For further
information get in touch with Lion
Micro-Computers, Lion House, 227
Tottenham Court Road, London
W 1 or telephone 01-580 7383.

CUSTOM CARD v

A ROM-based, single Eurocard
unit, designated 81013a, has been
designed to plug directly into PL6
on the back of the Acorn ATOM.

Providing the facility of FREE
(blank check), complete or part
programming of 2K and 4K
EPROMs from ROM or RAM,
DUMPing of EPROM or ROM into
RAM, and COMPARE, the 81013a
also allows comprehensive error
checking at keyboard entry. All
software is in an onboard ROM,

Completely built, tested and
ready to use, the 81013a is priced
at £64.95. For further information
contact Custom Micro, Russell
House, Russell Place, Edinburgh
EH5 3HA.
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New 2X81 Software
from Sinclair.

A whole new range of software for
the Sinclair ZX81 Personal Computer
is now available - direct from Sinclair.
Produced by ICL and Psion, these
really excellent cassettes cover
games, education, and business/
household management.

Some of the more elaborate pro-
grams can only be run on a ZX81
augmented by the ZX 16K RAM pack.
(The description of each cassette
makes it clear what hardware is
required.) The RAM pack provides 16-
times more memory in one complete
module, and simply plugs into the rear
of a ZX81. And the price has just been
dramatically reduced to only £29.95.

The Sinclair ZX Printer offer full
alphanumerics and highly-sophisticated
graphics. A special feature is COPY
which prints out exactly what is on the
whole TV screen without the need for
further instructions. So now you can
print out your results for a permanent
record. The ZX Printer plugs into the
rear of your ZX81, and you can
connect a RAM pack as well.

Games

Cassette G1: Super Programs 1 (ICL)
Hardware required — ZX81.

Price — £4.95.

Programs - Invasion from Jupiter.
Skittles. Magic Square. Doodle. Kim.
Liquid Capacity.

Description - Five games programs
plus easy conversion between pints/
gallons and litres.

Cassette G2: Super Programs 2 (ICL)
Hardware required - ZX81.

Price — £4.95.

Programs - Rings around Saturn.
Secret Code. Mindboggling. Silhouette.
Memory Test. Metric conversion.
Description - Five games plus easy
conversion between inches/feet/yards
and centimetres/metres.

Cassette G3: Super Programs 3 (ICL)
Hardware required - ZX81.

Price — £4.95.

Programs - Train Race. Challenge.
Secret Message. Mind that Meteor.
Character Doodle. Currency Conversion.
Description - Fives games plus currency
conversion at will — for example,
dollars to pounds.

Cassette G4: Super Programs 4 (ICL)
Hardware required — ZX81.

Price — £4.95.

Programs — Down Under. Submarines.
Doodling with Graphics. The Invisible
Invader. Reaction. Petrol.

Description - Five games plus easy
conversion between miles per gallon
and European fuel consumption figures.

Cassette G5: Super Programs 5 (ICL)
Hardware required — ZX81 + 16K RAM.
Price — £4.95.

Programs — Martian Knock Out.
Graffiti. Find the Mate.
Labyrinth. Drop a Brick.
Continental.
Description — Five
games plus easy
conversion

between English and
continental dress sizes.

Cassette G6:

Super Programs 6 (ICL)
Hardware required — ZX81 + 16K RAM.
Price — £4.95.

Programs - Galactic Invasion, Journey
into Danger. Create. Nine Hole Golf.
Solitaire. Daylight Robbery.
Description — Six games making full use
of the ZX81's moving graphics capability.

Cassette G7: Super Programs 7 (ICL)
Hardware required — ZX81.

Price: - £4.95.

Programs - Racetrack. Chase. NIM.
Tower of Hanoi. Docking the Spaceship.
Golf.

Description - Six games including the
fascinating Tower of Hanoi problem.

Cassette G8: Super Programs 8 (ICL)
Hardware required — ZX81 + 16K RAM.
Price — £4.95.

Programs - Star Trail (plus blank tape on
side 2).

Description — Can you, as Captain
Church of the UK spaceship Endeavour,
rid the galaxy of the Klingon menace?

Cassette G9: Biorhythms (ICL)
Hardware required — ZX81 + 16K RAM.
Price - £6.95.

Programs — What are Biorhythms?
Your Biohythms.

Description — When will you be at your
peak (and trough) physically,
emotionally, and intellectually?

Cassette G10: Backgammon (Psion)
Hardware required — ZX81 + 16K RAM.
Price - £5.95.

Programs - Backgammon. Dice.
Description — A great program, using
fast and efficient machine code, with
graphics board, rolling dice, and doub-
ling dice. The dice program can be
used for any dice game.

Cassette G11: Chess (Psion)
Hardware required — ZX81 + 16K RAM.
Price — £6.95.

Programs - Chess, Chess Clock.
Description — Fast, efficient machine
code, a graphic display of the board and
pieces, plus six levels of ability, combine
to make this one of the best chess pro-
grams available. The Chess Clock
program can be used at any time.

Cassette G12: iy
Fantasy Games (Psion)
Hardware required — ZX81 (or ZX80

with 8K BASIC ROM) + 16K RAM.

Price — £4.75.

Programs - Perilous Swamp. Sorcerer’s
Island.

Description — Perilous Swamp: rescue
a beautiful princess from the evil wizard.
Sorcerer’s Island: you're marooned. To
escape, you'll probably need the help
of the Grand Sorcerer.

Cassette G13:

Space Raiders and Bomber (Psion)
Hardware required — ZX81 + 16K RAM.
Price — £3.95.

Programs - Space Raiders. Bomber.
Description — Space Raiders is the ZX81
version of the popular pub game.
Bomber: destroy a city before you hit a
sky-scraper.

Cassette G14: Flight Simulation (Psion)
Hardware required — ZX81 + 16K RAM.
Price - £5.95.

Program - Flight Simulation (plus blank
tape on side 2).

Description — Simulates a highly
manoeuvrable light aircraft with full
controls,instrumentation, a view through
the cockpit window, and navigational
aids. Happy landings!

Education

Cassette E1: Fun to Learn series -
English Literature 1 (ICL)

Hardware required — ZX81 + 16K RAM.
Price — £6.95.

Programs — Novelists. Authors.
Description — Who wrote ‘Robinson
Crusoe’? Which novelist do you
associate with Father Brown?

Cassette E2: Fun to Learn series -
English Literature 2 (ICL)

Hardware required — ZX81 + 16K RAM.
Price — £6.95.

Programs — Poets, Playwrights. Modern
Authors.

Description — Who wrote ‘Song of the
Shirt’? Which playwright also played
cricket for England?



Cassette E3: Fun to Learn
series - Geography 1 (ICL)
Hardware required — ZX81 +
16K RAM.
Price — £6.95.
Programs — Towns in England and
Wales. Countries and Capitals of Europe.
Description — The computer shows you
amap and alist of towns. You locate
the towns correctly. Or the computer
challenges you to name a pinpointed
location.

Cassette E4: Fun to Learn series -
History 1 (ICL)

Hardware required — ZX81 + 16K RAM.
Price — £6.95.

Programs - Events in British History.
British Monarchs.

Description — From 1066 to 1981, find
out when important events occurred.
Recognise monarchs in an identity
parade.

Cassette E5: Fun to Learn series -
Mathematics 1 (ICL)

Hardware required — ZX81 + 16K RAM.
Price — £6.95.

Programs — Addition/Subtraction.
Multiplication/Division.

Description — Questions and answers
on basic mathematics at different
levels of difficulty.

Cassette E6: Fun to Learn series -
Music 1 (ICL)

Hardware required — ZX81 + 16K RAM.
Price — £6.95.

Programs — Composers. Musicians.
Description — Which instrument does
James Galway play? Who composed
‘Peter Grimes’?

Cassette E7: Fun to Learn series -
Inventions 1 (ICL)

Hardware required — ZX81 + 16K RAM.
Price — £6.95.

Programs - Inventions before 1850.
Inventions since 1850.

Description — Who invented television?
What was the ‘dangerous Lucifer’?

Cassette E8: Fun to Learn series -
Spelling 1 (ICL)

Hardware required — ZX81 + 16K RAM.
Price — £6.95.

Programs — Series A1-A15. Series B1-B15.
Description = Listen to the word spoken
on your tape recorder, then spell it out
on your ZX81. 300 words in total
suitable for 6-11 year olds.

Business/household
Cassette B1: The Collector’s Pack (ICL)
Hardware required — ZX81 + 16K RAM.
Price — £9.95.

Program — Collector’s Pack, plus blank
tape orside 2forprogram/datastorage.
Description — This comprehensive pro-
gram should allow collectors (of stamps,
coins etc.) to hold up to 400 records of

up to 6 different items on one cassette.

Keep your records up to date and
sorted into order.

Cassette B2: The Club Record
Controller (ICL)

Hardware required — ZX81 + 16K RAM.
Price — £9.95.

Program — Club Record Controller plus
blank tape on side 2 for program/data
storage.

Description - Enables clubs to hold
records of up to 100 members on one
cassette. Allows for names, addresses,
‘phone numbers plus five lots of
additional information — eg type of
membership.

To: Sinclair Research, FREEPOST, Camberley, Surrey, GU15 3BR.
Please send me the items | have indicated below.

Cassette B3: VU-CALC (Psion)
Hardware required — ZX81 + 16K RAM.
Price — £7.95.

Program — VU-CALC.

Description — Turns your ZX81 into an
immensely powerful analysis chart.
VU-CALC constructs, generates and
calculates large tables for applications
such as financial analysis, budget
sheets, and projections. Complete with
fullinstructions.

Cassette B4: VU-FILE (Psion)
Hardware required - ZX81 + 16K RAM.
Price - £7.95.

Programs — VU-FILE. Examples.
Description — A general-purpose infor-
mation storage and retrieval program
with emphasis on user-friendliness and
visual display. Use it to catalogue your
collection, maintain records or club
memberships, keep track of your
accounts, or as a telephone directory.

How to order

Simply use the FREEPOST order
form below and either enclose a
cheque or give us your credit card
number. Credit card holders can order
by phone - simply call Camberley
(0276) 66104 or 21282 during office
hours. Either way, please allow up to
28 days for delivery, and there's a
14-day money-back option, of course.

sincCi=ir-
Z X8l

SOFTWARE

Sinclair Research Ltd,

Stanhope Road, Camberley, Surrey,
GU15 3PS.

Tel: Camberley (0276) 66104 & 21282.

| F Item } Item |
Qty | Cassette | Code | price |Total| |Qty Cassette Code | price |Total
| G1: Super Programs 1 30 [£495 E2: English Literature 2 45 | £6.95 |
G2: Super Programs 2 31 |£495 E3: Geography 1 46 | £6.95
| G3: Super Programs 3 32 |£495 E4: History 1 47 | £6.85 I
G4: Super Programs 4 33 |£495 ES: Mathematics 1 48 | £695
| G5: Super Programs 5 34 |£495 E6: Music 1 49 | £695 |
G6: Super Programs 6 35 |£4.95 E7:Inventions 1 50 | £6.95
| G7: Super Programs 7 36 |£4.95 E8: Spelling 1 51 | £6.985 I
G8: Super Programs 8 37 |£495 B1: Collector's Pack 52 | £9.85
| G9: Biorhythms 38 |£695 B2: Club Record Controller | 53 | £9.95 |
G10; Backgammon 39 |£595 B3: VU-CALC 64 | £7.95
| G11: Chess 40 [(£6.95 B4: VU-FILE 55 | £7.95 |
G12: Fantasy Games 41 [£4.75 ZX 16K RAM pack 18 |£29.95
| G13: Space Raiders & Bomber | 42 |£3.95 ZX Printer 27 |£59.95 |
G14: Flight Simulation 43 |£5.95 Post & packing -
I £1: English Literature 1 44 |£695 only if ordering hardware £295 |
| TOTALE __ |
| enclose a cheque/postal order to Sinclair Research Ltd for £
| Please charge my *Access/Barclaycard/Trustcard no. |
*Please delete as applicable. [ ] (A e e R R [
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The Grundy 8200 series of desktop
business computers have been
designed for use as either stand-
alone computers or word
processors or as intelligent
terminals.

In the basic format, the
Grundy 8202 has two 5% " floppy
discs (double sided, double
density) with a capacity of 0.5M
each. The model 8222 has one
floppy drive and one Winchester
disc with a capacity of 6M, 12M or
18M. The Grundy series are
designed and manufactured in the
UK, based around the Z80A
microprocessor with a standard
64K RAM which can be expanded
to 256K.

An interesting feature is that
the computer is fitted with a
security lock to prevent
unauthorised access and for OEM
applications, the 8200 series can
be supplied with a special disc
formatting software package
exclusive to the particular OEM.

For more details on the
Grundy series, priced between
£1,850 and £4,900, contact Micro
Memory Systems Ltd, Kennet
House, London Road, Newbury,
Berkshire RG13 1JN. Telephone
enquiries can be made on

0635-40405.

THE TOUGHER BUFFER Y

A universal printer buffer which
can be used with most popular
micros and parallel printers is now
available called the MicroFazer.

Utilising a custom LSI chip,
MicroFazer receives data from the
computer at up to 4,000 characters
per second transferring it to the
printer at a rate the printer can
cope with — this leaves the
computer to get on with more
important work while the printing
is carried out!

Packaged in a metal case
measuring just 3.5” by 7" by 1",
MicroFazer allows buffering of 8K,
16K, 32K and 64K dependent on
which model you choose. No need
to worry though, all machines are

user expandable from 8K to the
tull 64K using standard 64K 200
nano-second chips.

The 8K, 16K, 32K and 64K
models are priced at £145, £160,
£185 and £225 respectively. For
more information get in touch with
Bluedata Ltd, 406a Kenton Road,
Harrow, Middlesex HA3 9DW or
telephone them on 01-204 9127.

News is that Bluedata may be
releasing other models later on this
year such as serial to serial, serial
to parallel, and parellel to serial.

THE GANG OF FOUR

If you need to store large body of
text and information which must be
accessed by several operators, the
Philips P5005 word processor
might be just the machine.

Available with a single flexible
disc drive and a Winchester disc
drive providing either 9M, 27M or
45M, the system is further backed
up by a 10M tape cartridge.
Utilising dual Z80 microprocessors,
the P5005 is equipped with four
workstations of which only one
need be local; in addition, an
interface is provided for the Philips
Satellite remote keyboard.

Obviously, as there are up to
four operators, the question of
security must rear its cautious
head. Not to worry though, there is
a function built into the system
called the Cluster Administration
which allows five levels of user
hierarchy: public, designated,
restricted, confidential and secure,

Due to its modular design, the
P5005 can either be bought as a
complete system or created by
upgrading the existing P5004 with
a further 128K of RAM. For more
information, including pricing, get
in touch with Philips Business
Equipment, Mullard House,
Torrington Place, London WC1 or
telephone 01-580 6633.

LOOKING TO THE FUTURE

Did you know that the UK market
for advanced office equipment is
one of the most dynamic growth
areas in the business field, and is
now worth in excess of £1,500
million.

Well, if you didn't perhaps you
ought to get hold of a copy of a
new report titled ‘Advanced office
equipment: UK market prospects
in the eighties’. Over the last 12
months, Paul Jenner, business
consultant, has examined the size
and structure of the UK markets
for all types of advanced office
equipment products.

With 48 tables and a text of
over 20,000 words, this report
contains a comprehensive section
on the market for computers as
well as sections on electronic mail,
reprographics and micrographics.

A copy of the report will set
you back £185 but if you want
subsequent copies, they will only
cost £30. For further information
contact Euromonitor Publications
Ltd, PO Box 26, 18 Doughty
Street, London WC 1N 2PN or
telephone 01-242 0042.

HOW ENTERPRISING. ..

The Enterprise 100 system,
specifically designed to meet the
needs of small businesses, is the
tirst in a planned family of
integrated desktop micro systems.

Launched earlier this year in
the United States, the machine, no
larger than a standard typewriter,
is based on the microNOVA 16-bit
microprocessor with 64K of RAM
with a further 4K of mapped
memory for the video display
refresh area. Two integral 5% "
drives, utilising double sided,
double density discs, augment the
system providing 716K of on-line
storage.

{2

COMPUTING TODAY SEPTEMBER 1982



BUSINESS NEWS

Expected to retail around the
£5,000 mark, the Enterprise 1000
comes complete with one of three
operating systems: BOS/5,
supporting a broad range of
application packages written in
MicroCobol; Enterprise/OS,
featuring user friendly menus and
security options; and the MP/OS,
which supports a variety of high
level programming languages,
utilities and communication
protocols.

Further information is
obtainable from Data General Ltd,
General Distribution Division,
Hounslow House, 724-734 London
Road, Hounslow, Middlesex TW3
1PD. Telephone enquiries can be
made on Q1-572 7455.

GET INTO LINE

The HP 2608S line printer from
Hewlett-Packard offers remote
printing capabilities, two
selectable print densities and
simple forms handling.

For remote printing, an
optional multipoint interface, used
in conjunction with an HP 3000
computer and HP DSN/MTS
software, enables multiple users at
various sites to use the printer. The
printer can also be accessed via
hardwire link or modem and can
be worked in a daisy chain
configuration. An intelligent
processor, used for the multipoint
option, additionally off-loads the
main computer by handling line
protocol and provides multiple
error checking for each block of
data sent to the printer.

The standard HP 2608S can
have up to 16 character sets

including an optional large block
character set with five letter sizes.
Other features include a 'print-
one-line’ button which makes it
easier to align forms, memory
back-up that retains forms setting
and other data in the event of a
power failure, and a paper jam
detector.

The list price of the HP 26085
is £7,314. You can tind out more
about this printer if you write to
Hewlett-Packard Ltd, Nine Mile
Ride, Easthampstead, Wokingham,
Berkshire RG 11 3LL or ‘phone
03446-3100.

SWEET SIXTEEN Y ;

A complete range of multi-user,
multi-processor microsystems
consisting of small tabletop to
large rackmounted systems is now
available under the name
ACCRON.

The concept of the multi-user,
multi-processor system is based on
one Service (master) Processor
supporting up to 16 User (slave)
Processors. Each User Processor
consists of a single S100 board
with a Z80A, 64K of RAM and an
RS232 I/O port running under a
dedicated copy of standard CP/M
2.2 but with shared access to large
capacity disc drives, up to four
(spooled) system printers and/or
magnetic tape drives.

A comprehensive nationwide,
24-hour maintenance and repair

COMPUTING TODAY SEPTEMBER 1982

service is also available at a fixed
annual charge and includes all
parts and labour.

The price of the basic
BACCRON system is £2,450 but for
more detailed pricing information,
you should contact Newtons
Laboratories, PO Box 789, 111-113
Wandsworth High Street, London
SW 18 4]B or telephone 01-874
6511.

| THE NEW ETONIAN |

Microtex of Eton have introduced
the Altos Series 5 family of eight-
bit microcomputers for business
and industry.

There are two models: the
5.15D, which has two built-in 700K
formatted double sided 5% " floppy
disc drives; and the 5-5D, which
has one 700K floppy disc drive and
one 5SM Winchester disc drive.
Both models are based on the
Z80A feature 192K RAM and can
support up to four users
simultaneously.

Operating systems for the
Series 5 are CP/M 2.2 and MP/M 1I
which provide access to a wide
range of application programs. The
range also supports the OASIS
package.

The price of the basic system is
around £2,200. For more details
get in contact with Microtex Etd’
119-120 High Street, Eton,

Windsor or 'phone Windsor 55211.
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ON BOARD FOR COMAL-80

A 64K PROM board is now
available offering Commeodore
users the capability to produce the
complete COMAL-80 kernal and
run COMAL without the need for a
floppy disc. A semi-compiling
ability and full protection of your
source code is also provided.

The board can be plugged into
all existing PET and CBM
machines without the need of
special tools; in fact, the
manufacturers claim the whole
operation should take no longer
than five minutes.

There is also room for
additional devices to be interfaced
to the board, which is quite
fortunate as there is also an
extension board on offer which has
been designed to provide high
resolution graphics (512 by 256
pixels).

For further details on these
boards, including their price,
contact Instrutek, Christian-
scholmsgade, DK-8700 Horsens,
Denmark or phone 05-61 11 00 but
please don't forget to use the code
for Denmark (010 45 5)!

THE WORD'S OUT

Just a few weeks after the launch of
the 16—bit Corvus Concept comes
a text editing and word processing
package capable of converting it
into a dedicated word processor.
Called Edword, the package
has been specifically designed to

take advantage of the full power of
the 68000 processor and the full
page concept screen. Edword also
offers, in addition to most standard
word processor features, wrap-
around, hyphenation, automatic
margins, page numbering and
centering, insert and delete, and
cut and paste.

Perhaps the piece de
resistance of the package is the
Time Travel Editing feature
allowing the user to undo not only
the previous editing action, but all
the preceding ones as well, right
back to the original.

Edword is provided free of
charge when you buy a Corvus
Concept — which is priced at
£4,250. Further information can be
obtained from Keen Computers
Ltd, 5 Giltspur Street, London EC1
or by telephoning 01-236 5682.

SMALL IS BEAUTIFUL

Small-LDOS is a disc operating
system which has been accepted as
standard for the original Video
Genie, the Genie 1 and the Genie
2. It is also compatible with the
TRS-80 Model I and a version is
available for the TRS-80 Model III.

Complete with system files,
library commands, utilities, device
drivers, filters and a special
version of disc BASIC called
LBASIC, the package comes on
two discs priced at £38 + VAT.

For further information get in
touch with Molimerx Ltd, 1

Buckhurst Road, Town Hall
Square, Bexhill-on-Sea, East
Sussex, or telephone

0424 - 220391.

WHAT WAS THAT NAME
AGAIN?

Frer heard of the Nowotnik puzzle?
Neither had I. . . until a copy of

the new games cassette for the 16K
ZX81 landed on the review desk.

Named after Dr Nowotnik (!),
the game involves juggling
differently shaded areas of the
screen around to reassemble the
original pattern of four large
squares. The computer decides
how jumbled up the patterns
should be but if you're feeling
nervous, don't worry, there are five
levels of difficulty.

Also included on the tape are
two other games: Demolition, a
game where you knock down an
oncoming wall; and Tenpin, a
bowling game.

Priced at £5+ VAT, the
cassette is available from Phipps
Associates, 99 East Street, Epsom,
Surrey, KT17 1EA. Telephone
enquiries can be made on Epsom
21215.

MORE ADMINISTRATION!

Stage One Software have launched
a suite of computer programs
based on their business and
administration file management
system — the Administrator.

First up is the Administrator II,
an extension of the Administrator
with many enhancements including
facilities for batch input and
update; copy over and create files,
plus a new and simplified
132-column report generator. A
word processor link is also
provided.

File Administrator is intended
for use in relatively simple mailing
and single record-type applications
and is suggested for use by very
small businesses, societies, clubs
and individuals for record-keeping
or simple data base purposes.

Lastly, Accounts Administrator
will run an accounts system up to
the balance sheet stage providing
comprehensive management
reports.

The Administrator II, File
Administrator and Accounts
Administrator are priced at £495,
£250 and £800 respectively. For
further details contact Stage One
Computers at 300 Ashley Road,
Parkstone, Poole, Dorset or 'phone
them on 0202 - 735656.
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KAYDE Electronic Systems
ZX80/1

ZX KEYBOARD WITH
REPEAT KEY '

Fully cased keyboard ........ £37.95
Uncased keyboard............ £27.95
Keyboard Case................. £10.95

This is a highly professional keyboard using executive buttons as found on top
quality computers. It has a repeat key and comes complete in its own luxury case
This is a genuine professional keyboard and should not be confused with toy key-
boards currently available on the market.

KAYDE 16K RAM PACKS

The 16K RAMPACK simply plugs straight into the user port at the rear of your computer. It is fully
compatible with all accessories and needs no extra power and therefore it will run quite happily
on your Sinclair power supply. !t does not over-heat and will not lose memory at all. As you may
know some makes go down to 11K after being on for a while.

This 16K RAMPACK is very stable and will not wobble or cause you to lose your programme. It
comes fully built and tested with a camplete money back Guarantee

KAYDE FLEXIBLE RIBBON CONNECTOR

Stops movement of RAM PACK and other accessories Py
(Not needed with a KAYDE RAMPACK) &

KAYDE 4K GRAPHICS BOARD

The KAYDE Graphics Board is probably our best accessory yet. It fits nearly inside your ZX81. It
comes complete with a pre-programmed 2K Graphics ROM. This will give nearly 450 extra
graphics and with the inverse makes a total of over nine hundred.

The KAYDE Graphics Board has facilities for either 2K of RAM (for user definable graphics) 4K of
ROM or our 4K Tool Kit Chips that will be available shortly. All the graphics are completely soft-
ware controlled therefore they can be written into your programmes. Here are a few examples:
A full set of space invaders — Puckman — Bulits, Bombs — Tanks — Laser Bases and Alien Ships

NO EXTRA POWER NEEDED

KAYDE 16K GRAPHICS BOARD SOFTWARE

PECKMAN: The only true ZX version of the popular arcade game.

CENTIPEDE: “In all, I think this is the best presented moving graphic program 've yet seen” — Phill Garratt,
Interface

SPACE INVADERS: The best version available anywhere. Graphics software can only be used with a graphics
board

KAYDE 16K 81 SOFTWARE

Centipede “In all | think this is the best presented moving graphics program I've yet seen” Phil
Garratt Interface

3D/3D Labyrinth. A Cubit Maze that has corridors which may go left. right. up. down

Peckmen (the latest addition in 81 games)

WHY WAIT TO PAY MORE —
FAST, IMMEDIATE DELIVERY

Post to: Dept CT9 ' U
Kayde Electronic Systems Ltd i
The Conge V’SA lenclose £ .. |
Great Yarmouth " Name

Norfolk NR30 1PJ 2idices PR R |
Tel: 0493 67867 (Dept. C.T.) i S . s e SR i i
Don’t forget you can always order on I : I
the telephone with your credit card

All productsinclude VAT, are fully I Please add £1.50 p&p for all hardware and 50p for all software. Please !
built and tested and come with a I make cheques payable to Kayde Electronic Systems Ltd l
COMPLETE MONEY BACK GUARANTEE - s D D EE e e Em o em E am mm am a e

B
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CLUB CALL

In response to the demand for up-to-date details on the
various Computer Clubs and User Groups, we now be

publish

t has been very encouraging to
Isee just how many of you are

getting together and pooling
your resources to form organised
clubs and user groups. Indeed,
since we published this feature in
last month's issue we have been
literally flooded with news of clubs
all around the country.

If you would like to be

included on this page, please drop
us a line at:

Club Call,

Computing Today.

145 Charing Cross Road,
London WC2H OEE.

If you present the information in
the same format that we print it, so
much the better for us. Also, if you
want to send in any copies of
newsletters and magazines you
publish we would be very
interested to see them.

MICRO COMPUTER CLUB
81 Stile Croft,

Harlow,

Essex CM18 6LP.

Tel: 0279—20730 (evenings or
weekends)

Contact: Bob Robson

Meetings are held on the third
Tuesday of each month at the
Harlow Advice Centre from

8.00 pm to 10.30 pm.

SHARP MZ80 USERS’ CLUB
Yeovil College,

Yeovil,

Somerset BA21 4AE.
Contact: Brian Thomas

The club produces a large
magazine full of useful ideas,
program listings and projects
which is published three times a
year. Anyone interested in
obtaining further details of the
Sharp MZ80 Users' Club or would
like a sample copy of their
magazine should be sure to
enclose a large stamped and seli-
addressed envelope. Although
initially founded for MZ80 users,
Brian Thomas would like to confirm
that the club now supports users of
all the Sharp range of computers,
including the recent MZ80A

machine. Annual subscription to
the club is £2.00.

THE FAREHAM AND
PORTSMOUTH AMATEUR
COMPUTER CLUB

22 Sandy Close,
Petersfield,

Hants GU31 4HF.

Tel: 0730—4059 (evenings)
Contact: Peter Smith

Established back in 1980, The
Fareham and Portsmouth Amateur
Computer Club have recently
organised a referral service and a
Users Club for the BBC
Microcomputer. The group meet at
7.00 pm on the third Monday of
each month at the Portchester
Community Centre.

TRS-80 EDUCATIONAL USERS
GROUP

Beaconsfield First and Middle
Schodl,

Beaconsfield Road,

Southall,

Middlesex.

Contact: Dave Futcher

Formed some 14 months ago, the
TRS-80 Educational Users Group
has many services to offer its
members including a software
library containing over 350
programs which relate to the world
of Primary, Secondary and Further
Education. The group also prepare
a newsletter which is published in
the national TRS-80 Users Group
Newsletter.

HUMBERSIDE SHARP USERS’
GROUP AND MICROCOMPUTER
SOCIETY

39 Humberville Road,
Immingham,

Scuth Humberside DN40 1AX.
Tel: 0469— 75332

Contact: L Bradley

Meetings are held at 7.30 pm on
the second Friday of each month in
the main Winsford Library in the
computer. Courses in computer
programming are arranged and
membership is currently at £5.00
per annum.

THE COASTAL COMPUTER CLUB
2 Arthur Road,

Hythe,

Kent CT21 6DX.

Contact: D M Leath-Butler

Tel: 0303—60726

The club meets every Monday
evening in the Physics laboratory
of Wyndgate Upper School, Park
Farm Road, Folkestone at 7.00 pm
during term time. Meetings offer
the opportunity for members to
discuss their interests and
problems and, on a monthly basis,
listen to guest speakers and club
members give a prepared lecture
on a specialised subject. There is a
joining fee of £2.00 and a weekly
subscription of 20 pence with a
guest fee of 30 pence.

COMPUTER CLUB
19 St Margarets Way,
Blackburn,
Lancashire BB1 1PD.
Tel: 0254—661518
Contact: Dave Walsh

Meetings have been planned for
the first Monday of each month and
the venue can be obtained by
ringing Dave Walsh. The club also
publish their own monthly Journal
and contributions are welcome
from anyone (member or nct).

68' MICRO USER GROUP
4] Pebworth Road,
Harrow,

Middlesex HA1 3UD.
Contact: Jim Anderson

The 68 Micro User Group is a
newly formed club whose main
interest lies in the software and
hardware for the 68 set of CPUs.
The group also hope to publish a
newsletter reflecting the member’s
views of the various software and
hardware available as well as
providing information of the
meetings and linking members with
specialised interests. An SAE
would be appreciated for all
enguiries as to their next meetings.
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NEXT MONTH

DIY SPREADSHEET

has

The rise to fame of packages sUC
VisiCale and Micromodeller has
name ‘spreadsheet’ to the forefront of the
software market, Many pundits reckon-that
programs of this type will become as
commonplace as word processing packages
over the next-year or SO a sure pointer to
their popularity-

Well, in next month's issué we'll be
lete spreads‘neet program

i Ty all of the usual
lthoggh on a slightly smaller

of

wois it done? That would be

telling at this stage but sutfice to sa¥ that
the techniques shown can pe adapted to

SUBBOUTINE LIBB'ARY almost any micro provided two simple

— conditions are met:
methods of Writing S0, if you fancy learning an awiul lot
¢ micro works and

AR S

One of the commonest

programs quickly is t© start off by loading &

library of subroutines into your computer mo&g about the ﬁvayt e et

and then add the control structure to them. getting an excellent prograr Mo

The problem comes S ber o o't bargain, make sure of your copY of the next
1o start with! As 185U8:

have that subroutine library
a starter for ten (your bonus for 187) we'll

be providing a small suite of simple yet

often used routines in the next issue. So;
there's no reason SHARP PBACTICE

now we've got you going
to stop there. . “write your own, send them
ese micro companies making €

in and we'll publish the best.
cros for the UK market,
the only company to have

SYSTEM SIMULATION Sharp ato the S0 / to hav
achieved houseno recogmhoild.zl?érost off

their production lines was the :

A story of simple folk perhaps? Well, it
could have been put for the fact that a closely followed b the small business
company decided to go computerised. Asa oriented MZ-80B. Now, alter a couple ©
first step they wisely boughta hand held computer gystems, they are back
microcomputer system 1O try out some ideas with a complete low-cost system for the
and, as is often the case, found that the personal computerist. L2 led the MZ-80A, it
system had paid for itself in a few months. looks similar to their previous product but
What were they using it for? The certainly appears ‘o be more usapie.

original idea was to simulate the Just what is different about it? Next

month our reviewer emerges from the

d reports in on the facts

characteristics of the mainirame they had
to be more specific, the terminals
to the mainframe. The results?

testing ground an
and features.

eresting findings on how to Asticlos described
nd use it for here are in an advanced state of preparation but
us, etc. circumstances may dictate changes to the final contents.

chosen Or,
connected

Some very int
control the Tandy's cursor &

selecting items from program men

MARE... - SOFTWARE....- AT HOME...- .IN BUSINESS
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SHARP EQUIPMENT
Model User Ram exc VAT inc VAT
MZ80A 48K Ram 477.39 548.00
MZ808B 64K Ram 950.00 1092.50
MZ80FB Dual Floppy Disk Drive  525.00 603.75
MZB80FBS Dual Floppy Disk Drive

System 657.00 755.55
MZ80F! Floppy Disc I/C Card 85.00 97.75
MZMDA Master Diskette & Manual 26.50 30.48
MZ80FC Floppy Disk Cable 21.00 2415
MZ80P4 132 Col Friction/Tractor

Printer 742.00 853.30
MZ80P5 80 Col Tractor Feed

Printer 363.50 418.03
MZ80P6 80 Col Friction/Tractor

Printer 418.50 481.28
MZ80EUA Expansion Unit (MZ80A)  86.96 100.00
MZ80EU Expansion Unit (MZ80B) 43.00 49.45
MZB0OGMK  Graphics Ram Il (MZ80B) 120.00 138.00

Note that the Dual Disk System and the P4, P5, P6 Printers are
supplied complete with all cables, manuals, Interface cards etc
Please indicate with your order which computer you will be
using.

COMMODORE EQUIPMENT

4016 12" 40 Col. 16K Mem 445.00 511.75
4032 12" 40 Col. 32K Mem 560.00 644.00
8032 12" 80 Col. 32K Mem 755.00 868.25
8096 12" 80 Col. 96K Mem  1040.00 1196.00
SUPERPET  Micromainframe 1300.00 1495.00
2031 121K Single Disk 350.00 402.50
4040 347K Dual Disk 560.00 644.00
8050 1 Megabyte Disk 755.00 868.25
8250 2 Megabyte Dual Disk  1120.00 1288.00
9060 5 Megabyte Hard Disk  1995.00 2294.25
9090 10 Megabyte Hard Disk 2495.00 2869.25
4022 Matrix Printer 350.00 402.50
8023 High Speed Printer 785.00 802.75
8300 Letter Quality Printer 1220.00 1403.00
PET/IEEE Cable 28.00 32.20
{EEE/IEEE Cable 30.00 34.50
VIC 10 Price & Delivery on Application
VIC 20 Personal Computer 15217 175.00
VIC 30 Price & Delivery
VIC 40 on Application
VIC/C2N Cassette 36.00 41.40
VIC 1011A  RS232Int 28.50 32.78
VIC 1110 8K RAM Cartridge 36.00 41.40
viC 1111 16K RAM Cartridge 60.00 69.00
vIC 1112 |EEE Int 44 50.60

Big name
hardwareat
cash-and-carry
prices - and
with service
you'll find
hard to match

Telephone for Latest Prices
| To The Computer Supermarket Ltd.,
| Unit 8, Oakley Hay Ind. Estate,
Corby, Northamptonshire.
Please send me
Model No

Price

Item

Please send me free catalogue D
| enclose my cheque for£___ ¢
Or debit my Access/Barclaycard/

I Diners Card/American Express No.

Name
Address_ 182

I CcT BLOCK CAPITALS PLEASE)
Your remittance should be made payable to Computer Supermarket
Reader's Account, and shall remain your money | the goods

| have been despatched to you at the address specified
All goods offered are subject to Computer Supermarket canditions

| of sale, copies available on request. Reg. in England No. 2646589
Prestel subscribers may order through thei’reslel service,

l Directory No. 400400 I

[_Seven days money back guarantee on VIC, Texas & Atari 400

— —— — ——— — —— ————— ]

Model User Ram exc VAT inc VAT
VIC 1210 3K RAM Cartridge 25.00 28.75
VIC 1211M 3K RAM (Hi-Res) Cart 28.00 32.20
viC 1212 Programmers Aid 28.00 32.20
VIC 1213 Machine Code Mon 28.00 32.20
VIC 1515 Matrix Printer 186.96 215.00
VIC 1540 Single Disk Drive 344.35 396.00
VIC 1801 16K Inst Rom Emulator ~ 190.00 218.50
VIC Joystick 6.52 7.50
VIC Paddle (Pair) 11.00 12.65
VIC Introduction to BASIC 1 13.00 14.95
VIC Expansion Unit (Arfon) 78.00 89.70
Lid for above expansion unit (Arfon) 6.95 7.99
TEXAS EQUIPMENT

TI-99/4A 16K RAM Per. Comp 173.04 199.00
Full range of peripherals available

ATARI EQUIPMENT

Atari 400 16K Computer (Inc BASIC cart) 195.61 224.95
Atari 800 16K Computer (Inc BASIC cart) 413.04 475.00
Atari400 16K Computer (Exc BASIC cart) 165.17 189.95
Atari800 16K Computer (Exc BASIC cart) 378.26 435.00
Atari 410 Cassette Recorder 41.73 47.99
Full range of peripherals available

TANDATA EQUIPMENT

Micro Tante! Prestel Adaptor 130.00 149.50
Alpha Tante: Prestel Adaptor 182.61 210.00

Full colour output. Connects to any TV. Full British Telecom
approval. Requires British Telecom 96A jack-plug

RICOH
RP1600 Letter Qual. Printer [EEE 1285.00 1477.75
RP1600S Letter Qual. Printer Cent. 1400.00  1610.00
EPSON PRINTERS
MX80T/3 Dot Matrix. Hi. Res,

Super/Subscripts 325.00 ST
MX80FT/3 Dot Matrix Friction-Tractor  375.00 431.25
MX82 Dot Matrix Friction-Tracter  350.00 402.50
MX82FT Friction-Tractor 389.00 44735
MX100/3 Dot Matrix. 100 cps 15

Platen 480.00 552.00

Interfaces available for most popular micros. Prices on request.

Prices quoted are for collection.

24 hour insured shipment arranged anywhere in
UK for an additional £17.25 (inc, VAT). VIC, Atari

and Texas shipped by insured post F.O.C.
; Datapost Available
EXPORT ARRANGED ANYWHERE IN WORLD.
Write for details.
Approved Distributer for Commaodore, Sharp, Atari
and Texas.
All goods sold with full manufacturer's warranty and
subject to conditions of sale (available on request).
ALL MACHINES ARE FULL UK STANDARD.

Prices are valid only for the cover date month of

this magazine

Credit Facilities Available. Ring or write for full

details.

Special price list available for bonafide
overnment and educational establishments.

Il orders will be acknowledged by return of post.

.00

THE COMPUTER SUPERMARKET LIMITED

UNIT 8, SOUTHFOLD ROAD, OAKLEY HAY ESTATE, CORBY, NORTHAMPTONSHIRE
ALSO OPENING SOON IN MANCHESTER'S ARNDALE CENTRE (TELEPHONE FOR OPENING DATE)

R 05363 61587/8 AND 0536 744015 TELEX COMPSU 341543/4 PRESTEL No. 400400
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John Pain

A FAIR DEAL
Bridging the gaps?

hen I first played
Wcompetitive bridge —
about 10 years ago — I was

rather more interested in how the
mechanics of the game worked than
on learning how to play the game.
My partners will probably say this is
still so. However, in recent months I
have turned my thoughts to how this
very popular game could benefit
from the similarly popular pastime
of home computing.

Some aspects of this highly
entertaining and (unfortunately?)
time consuming game quite easily
survive the transfer to machine —
but to produce a program to bid a
complete auction and then play the
hand, even with the competence of a
palooka, is more than a little
difficult. I have therefore decided to
ignore this aspect of the game and
instead concentrate on the easier
option of producing the raw material

Variables Used

Lines 140-200

Lines 210-350

Lines 360-430

Lines 440-500

Lines 510-520
Lines 530-860

Lines 870-980

Line 990
Line 1000

B Number of boards to be dealt.

I/J/K/L/19 } Local Loop variables.

N Current board being dealt.

Q8 Set either to 68 (for Horizontal) or 72 (for Diamond)
printout.

N1 Current Dealer.

N2 Current Vulnerability. (The state of either having
scored a 'game’ previously or not.)

Lines 10-130] Sets up arrays that will be used - suits, cards, dealer and

vulnerability.

Asks the operator how many boards are to be dealt and
also whether they are to be in Diamond or Horizontal
formation.

PRINT CHR$(31) is a control character to have screen
print coming down from the top of the screen instead of
BML's usual way of scrolling up from the bottom.
PRINTER 3is an RML BASIC command for switching on
the printer.

The GET routine (Lines 180-200) can be replaced by
INPUTs if your BASIC cannot cope.

Set the count matrix S(4,4) to O and deal the ‘cards’. It
randomly chooses 39 out of 52 numbers and sets them
into 3 hands. The remaining 13 numbers are assigned to
hand 4.

Each hand is sorted into numerical order and the cards
assigned to numbers: 1 = Ace of Spades, 2 = King of
Spades and so on down to 52 = 2 of Clubs.

The suits in each hand are scanned and the number of
cards in each suit assigned to the count matrix.

Check the type of output required.

Output arranged into Diamond formation. If any suit is
void (has no cards in it & therefore O in the count
matrix), the word 'NONE' is printed; otherwise all suits
are printed out.

The output is organized into Horizontal formation, again
printing 'NONE' for void suits.

Completes the loop and gets the next hand.

Finishes the program. PRINTERO'switChes the printer
off.

for the auction — that is, randomly
dealt hands.

The Deal
In most major bridge
tournaments in this country,

computer dealt hands are used. This
allows for the same set of 24 hands to
be played by all the competitiors
(who sometimes number well in
excess of 400). The only drawback
seems to be that the game’s elder
statesmen (and stateswomen) — that
is those who are politely known as
'Little Old Ladies’ — can't stand
computer-dealt hands because they
produce ‘such weird hands’. This is
sometimes true — as any true
gandomly dealt set of cards should
0.

In theory, if sufficient pecple
try out this program for long
enough, somebody might just get a
perfect deal — that is all 13 Spades
with North, 13 Hearts with East, 13
Diamonds with South and 13 Clubs
with West. However, the odds are
2235197406895366368301559999 to
1 and even dealing 180 hands an
hour, it would require in excess of 2
x 10" years to happen statistically.

The program is written in
hands (known in the game as
boards) and this information can be
printed out in two different ways.

1) In a diamond formation — as seen
in the colour supplements. This
makes for easier reading but is
rather wasteful on paper. However,
it details the board number, the
vulnerability and the dealer.

2) In a horizontal formation. More
difficult to study as a whole, but this
is the form in which competition
hands are produced. They are
usually produced on rather
expensive perforated card for
distribution to the players. The
cards have the board number and
compass direction on each hand.

The program is written in
BASIC and was developed on a
Research Machines 380Z with a
single disc drive (double sided).
The program takes up 4K of RAM so
is easily convertable to other
systems. There are no PEEK or
POKE statements to convert or
indeed any machine code routines
— some commands use the
particular RML instructions, but
these are easily convertable as well.

20
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SOFTSPOTS

478 IF LEFTS (P$ (Y (K)),l)="D" THEN S(3,J+1)=5(3,J+1)+l:
GOTO 498

480 S(4,J+1)=5(4,J+1)+1

490 NEXT K

Program Listing

LY iM ** ARRAYS AND DATA 508 NEXT J
58 CLEAR 50@:DIM C$(13),D$(4),DRS(4),PS(52),VS(16), 519 REM ** PRINT HANDS IN CORRECT WAY
K(52) ,X(52),¥(52).5(4,4) .55 (4) 520 IF Q8=72 THEN 879
60 FOR J=1 TO 4:READ S$(J):NEXT J:DATA S,H,D,C 53¢ LPRINT "BOARD ";N,:Nl=N:N2=N
78 FOR J=1 TO L3:READ -C3(J):NEXT J:DATA A,K,Q,J,18, 54@ IF N1>16 THEN N1=N1-16:GOTO 548
9 BT, 6,5,4 502 558 LPRINT V$(N1),
84 FOR J=1 TO 4:FOR I=1 TO 13:P$(I+13*(J-1))=85(J)+ 560 IF N2>4 THEN N2=N2-4:GOTO 560
CS(IL):NEXT I:NEXT J 578 LPRINT "DEALER ";DR$ (N2) :LPRINT
99 FOR I=1 TU 4:READ DR$(I):NEXT [:DATA NORTH,EAST, 580 LPRINT TAB(26)D$ (1) :LPRINT TAB(26)"====="
SOUTH ,WEST 598 FOR 19=1 TO 4
100 FOR I=1 TO 4:READ D$(I):NEXT I:DATA NORTH,WEST, 600 LPRINT TAB(26)SS$(I9);"[SPC]";
EAST,SO0UTH 610 FOR K=1 TO 13
119 FOR I[=1 TO 16:READ V$(I):NEXT [ 620 IF S(I9,1)=¢ THEN LPRINT "NONE"; :GOTO 664
12@ DATA LOVE ALL,NS VUL,EW VUL,GAME ALL,NS VUL,EW VUL, 630 IF LEFT$(P$(Y(K)),1)<>S$(I9) THEN 654
GAME ALL,LOVE ALL,EW VUL,GAME ALL,LOVE ALL,NS VUL 640 LPRINT MID$(PS$(Y(K)),2);"[SPC]";
130 DATA GAME ALL,LOVE ALL,NS VUL,EW VUL 650 NEXT K
14¢ REM ** INITIALISE DATA 660 LPRINT:NEXT I9
158 PRINT CHR$(31)TAB(8)"BRIDGE HAND DEALING PROGRAM": 678 LPRINT D$(2); :LPRINT TAB(52)D$(3) :LPRINT “"====";;
N LPRINT TAB(52)%===="

PRINT TAB(8)"======= ===========

160 I[NPUT "HOW MANY BOARDS";B:PRINTER 3:LPRINT 680 FOR I9=1 TO 4
176 PRINT "PRINT HORIZONTALLY OR AS A DIAMOND (H/D)?"; 638 FOR L=9 TO 1
189 Q8=GET():IFf Q8=72 THEN PRINT "HORIZONTALLY":PRINT: 708 LPRINT TAB(51*L+1)S$(19);"[SPC]";
GOTO 218 718 FOR K=13*L+l14 TO 13*L+26
199 IF Q8=68 THEN PRINT "DIAMOND":PRINT:GOTO 214 720 IF S$(I9,L+2)=0 THEN LPRINT "NONE";:GOTO 760
200 GOTO 180 738 IF LEFTS(P$(Y(K)),1)<>S$(I9) THEN 758
219 FOR N=1 TO B 748 LPRINT MIDS(PS(Y(K)),2);"[SPC]";
220 PRINT "DEALING HAND"N"NOW" 7580 NEXT K
239 FOR K=1 TO 5:RANDOMISE:NEXT K 768 NEXT L
249 FOR K=1 TO 52:K(K)=K:NEXT K:A=1:FOR K=1 TO 4: 770 LPRINT:NEXT I9
FOR L=1 TO 4:5(K,L)=@:NEXT L:NEXT K 780 LPRINT TAB(26)D$(4):LPRINT TAB(26)"====="
250 REM ** DEAL CARDS 796 FOR [9=1 TO 4
268 FOR I[=1 TO 39 809 LPRINT TAB(26)S$(I9);"([SBC)";
270 )=INT (52*RND (1) +1) 818 FOR K=40 TO 52
280 K(X(I))=-1 THEN 278 8290 IF S(I9,4)=¢ THEN LPRINT "NONE";:GOTO 868
290 )=X(I):K(X{I))=—1:A=A+1:NEXT I 830 IF LEFTS (PS$(Y(K)),1)<>S$(I9) THEN 850
300 J=48 TO 52 849 LPRINT MIDS (P$(Y(K)),2);"[SPC]"
310 I=1 TO J 858 NEXT K
320 IF K(I)=-1 THEN 349 860 LPRINT:NEXT [9:GOTO 990
330 Y(J)=K(I):K(I)=-1:GOTO 350 870 IF Q8=68 THEN 999
340 NEXT I 880 FOR I=0 TO 3:LPRINT TAB(28*I+1)"BOARD";N; :NEXT I:
350 NEXT J LPRINT:FOR I=¢ TO 3:LPRINT TAB(20*I+1)DRS$ (I+1);:
360 REM ** SORT HANDS NEXT I:LPRINT:LPRINT
37¢ FOR A=@ TO 39 STEP 13 89¢ FOR I9=1 TO 4
388 FOR J=A+2 TO A+13:1=J-1:Y=Y(J) 908 FOR L=0 TO 3
390 IF ¥Y>=Y(I) THEN 419 910 LPRINT TAB(28*L+1)S$(19);"[SPC)";
499 Y (I+l)=Y(I):I=I-1:IF I>A THEN 398 920 FOR K=13*L+1 TO 13*L+13
419  Y(I+1l)=Y 93¢ IF S(I9,L+1)=0 THEN LPRINT "NONE";:GOTU 978
420 NEXT J 94@ IF LEFTS$(PS(Y(K)),1)<>S$(19) THEN 960
438 NEXT A 958 LPRINT MIDS(PS(Y(K)),2);"[SPC]"
449 FOR J=@ TO 3:FOR K=13*J+1 TO 13*%(J+l) 968 NEXT K
450 IF LEFTS (PS$(Y(K)),1)="S"™ THEN S(1,J+1)=S(1,J+1)+1: 978 NEXT L
GOTO 498 980 LPRINT:NEXT I9
468 IF LEFTS (P$ (Y (K)),1)="H" THEN S(2,J+1)=5(2,J+1)+1l: 990 LPRINT:LPRINT:NEXT N
GOTO 490 100¢ PRINTER @:PRINT "END OF PROGRAM":CLEAR 10¢:END

Jeremy Ruston

EXIDY EDITOR
The Sorcerer didn’t have a screen editor .. .until now!

his program gives the Sorcerer without generating a '?SYNTAX ER- Hex is dependent on memory size.
an ATOM-type screen editorto ROR'. Use '1F' for an 8K machine, '3F for a
compensate for the lack of a 16K machine, '7F' for a 32K

ST e When the cursor is positioned i ™ 0ng” BF for a 48K
is so short it is hardly worth savingit o the screen, pressing the ‘reverse

on cassette since it only takes a cou- slash’ will get a new character from it |
e mir{utes N A 0 o under the cursor instead of from the
P Y keyboard. In practice, to edit a

) ; _ Program Listin
ing the Sorcerer's machine code pAgIC Jine, one would list the line g g

monitor. e :
The program is entered in any and position the cursor on HeE fied e e e o T BEAE e

convenient area of memory (0000 character of the line. You then s Bk

Hex is convenient), and then the repeatedly press reverse slash until 50 56 |3 SR

T e ou get to th ishto 2007 Fe 17 CP 'Cursc |
Sorcerer is instructed to get its input Yl 9 ~ e characters you wis e o6 it el L
alter. Then, either overtype the cor- 4445 Fp 12 S L e Sl
! rsor Down

from the editor by re-directing the

rect char 0eeDp 28 8 JR SOR-§
RDCH vector. up and t afat?%ise 2%;?;\:{53:3?0%};?? aneEE Rl el
After it has been entered, type, seprted Ytien move the cursor back s01 re % it &
while still in the monitor, 'SE [ = (ad- b ‘ ; i
K ae Al R e e down and copy the rest of the line. 4515 28 oa TSy
=] . 1 > ~. 4 o
5 o To delete certain characters, use the 2017 FE 40 RETURN CP 08
return to BASIC by typing PP". o : : 9019 C9 RET
i It cursor right key instead of copying  ss1a b ro &9 CURSOR CALL E9Fp Output
sing the ~eharacters stg be idelajed, B < Vi o routine
In use, the routine makes the Remember to finish copying a line  agir 18 vs 0E e
computer ignore the cursor control right to the end before pressing AL ERRLTET il
codes allowing you to move the cur-  Return. 4 ‘ b
sor to any point on the screen In the listing, the byte at 0023
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ORDERS TO

1 2.0, 8.5.0.8.2.2.3.0.8.2.8.2.8.8 1

AR FSOFTWARE

NORXOKCROR ORI KX

NTy,

oq N/

| of First £ 50 Prizeq@
GOMPETITION

PLUS 10 RUNNER UP PRIZES

By following the clues and overcoming the obstacles
can you solve the mystery of the "DEATH SATELLITE"
and unlock its secrets???

Your ATOM will require 12K RAM. (F.Point NOT Required)
Full competition details supplied with all orders
PRICE 6.00

DTG TR TE TG T3 03 03 06 06 06 06 06 06
CYLON ATTACK

In this 3D all action game, hi-resclution graphics
are used to simulate the pilots view of space
from the cockpit of his Starfighter

Your instruments are constantly displayed and
include -long range scanner - Laser energy status -
and fuel status. Score and Hi-score also displayed

Written in m/c for the ATOM using 5K text 6K graphic
PRICE 4.95

FOR
USERS
OTHER AROMESTITEES
POLECAT. + 4,95 EARLY WARNING 4.95
MINEFIELD =~ »s 4.95 ZROBOT NIM_—— = _3.95
ATOMIC CUBE____+x 4,95 POLARIS_________» 3.5§
MISSILE COMMAND_+__4.95 PONTOON____» 3.95

+ = SKtext 6Kgraphics ++ = 5K text 1/2graphics

x = Floating Point Required
G G’ S’k Gin'eth S’k Gin'eth ER'ed év'éth Gt
PRI PN PN PPN

ATOM SUPERCOS

Tired of waiting for your programs to load?

SUPERCOS is a low cost HIGH SPEED (1200 baud) COS
you will be able to savelload 5 times faster than normal.
In addition SUPERCOS provides visible load, program test
verifying, plus B8 other commands. Reg's 1'25RAM only 585

2R RRR R

BBCG MICRO

Two popular games from our Atom range converted and
enhanced to run on BOTH MODEL A & B MICRO's

EARLY WARNING Destroy the attacking waves of ICBMs
using a radar tracking system and intercept missiles.
48 Levels-Each one harder than the last 0

POLECAT Find your way through the warren onto the
surface and return to your burrow with winter supplies.
Easy!!! BEWARE THE POLECATS—— 6,00

WE PAY 25% ROYALTIES ON YOUR F‘ROGRAMT‘:
A&F SOF TWARE

10,WILPSHIRE AVE, LONGSIGHT, MANCHESTER, M2 STL

SPECIAL OFFER Deduct 1.00 per additional cassette when you
order 2 or more programs

[Access/Borclay card on (061320 5482]

HIGH RESOLUTION - ON YOUR PET!

320 by 200 resolution. Just £149 + VAT!
Versions for 40 and 80 column machines. Utility software in ROM included. Adds 8K of RAM.

SUPERSOF

WRITE OR PHONE FOR OUR FREE PET CATALOGUE

Winchester House, Canning Road, Wealdstone,
Harrow, Middlesex HA3 7S J, England. Tel: 01-861 1166
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CAMBRIDGE LEARNING

SELF-INSTRUCTION COURSES

A PRACTICAL DIGITAL
ELECTRONIC KIT FOR

<X LESS THAN £20 >}

=
, \ SUITABLE FOR
: SUPERKIT BEGINNERS
i -
! NO SOLDERING!
|
! :j Learn the wonders of digital

e electronics and see how quickly
~ Digital Electronic Kit you are designing your own
:‘ suitable for beginners circuits. The kit contains:

seven LS TTL integrated circuits,

breadboard, LEDs, and all the

DIL switches, resistors, capacitors, and other components to

build interesting digital circuits; plus a very clear and

thoroughly tested instruction manual (also available sepa-

rately). All this comes in a pocket size plastic wallet for

only £19-90p inc VAT and p&p. This course is for true

beginners:

- needs no soldering iron.

- asks plenty of questions, but never leaves you stuck and
helpless.

- teaches you about fault-finding, improvisation, and
subsystem checking.

- the only extra you need is a 43V battery (Ever Ready
1289, or similar), or a stabilised 5V power supply.

Using the same breadboard you may construct literally

millions of different circuits.

DIGITAL COMPUTER DESIGN £8.50 NEW!

An up-to-date course on the design of digital computers
- from their individual logic elements and from
integrated circuits. You are first shown the way in
which simple logic circuits operate and then, through a
series of exercises, arrive at a design for a working
machine.

This course, as well as our beginners' theory course,
Digital Computer Logic and Electronics, supports tne
practical Superkit series.

GUARANTEE No risk to you. If you are not completely
satisfied, your money will be refunded upon return of
the item in good condition within 28 days of receipt.

CAMBRIDGE LEARNING LIMITED, UNIT58 RIVERMILL SITE,
FREEPOST, ST IVES, CAMBS, PE17 4BR, ENGLAND.
TELEPHONE: ST IVES (0480) 67446. VAT No 313026022

All prices include worldwide postage (airmail is extra -
please ask for prepayment invoice). Giro A/c No 2789159.
Please allow 28 days for delivery in UK.

X CHISS

TWO GREAT ZX81 16K
CHESS GAMES
ZXCHESS(ENHANCED)

Written totally in machine code.

Full graphic display of Chess board.

Six levls of play: Two play within competition time limits.

Option to play Black or White.

Plays all legal moves including castling and en-passent.

Cassette routines for saving unfinished game and returning to

later.

Displays moves of game on screen or printer for analysis.

Print a copy of the Chess board onto the printer

Board can be set up in any position, you can even swap sides

midgame.

clear whole board with cne command: for end game analysis.
£6

U SRRV Ve

ZXCHESS Il We believe the strongest ZX81 Chess game as
no other has beaten it!!

* All the features of ZXCHESS plus:

* 32 opening moves. Gambits

* Seven levels of difficulty: FOUR play within competition time
limits.

* A move is suggested by ZX81 if wanted. £9.95

* Optional Full Graphic version using the QS CHRS Board. £995

2 copies supplied on cassette with full instructions.
Cheques and postal orders payable to: T
VISA

ARTIC COMPUTING Dept AR s
396 James Reckitt Avenue |
Hull, North Humberside * i

HUE 0JA. OMPUTING P\ N :

| ...... SUPERKIT(S) @ £19.90
.+....DIGITAL COMPUTER DESIGN(S) @ £8.50
++....DIGITAL COMPUTER LOGIC AND ELECTRONICS @ £6.00

1 enclose a *cheque/PO payable to Cambridge Learning Ltd
TOT e P (*delete where applicable)

Please charge my:

*Access / American Express / Barclaycard / Diners Club
Eurocard / Visa / Mastercharge / Trustcard

Expiry S Date doitti oy Credits Gard Mo

] B L et s 0 L BT B SO B S 0 0y 50 b e

Telephone orders from card holders accepted on 0480 67446

Overseas customers (including Eire) should send a bank draft
in sterling drawn on a London bank, or quote credit card
number.

Address. ...

Cambridge Learning Limited, Unit 58 Rivermill Site, FREEPOST,
St lves, Huntingdon, Cambs, PE17 4BR, England. (Registered
in England No 1328762).
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3 NEW COMPUTER BOCKS
FOR YOU!

1. Your Atari Computer: a guide to 400/800 personal computers D
£10.95 ref: 93198865 9
Everything you need to know to unlock the full power of your Atari is
contained in this practical book. It provides complete operating
instructions, troubleshooting tips on hardware, peripherals and
software, plus two chapters on Atari graphics!

2. PET Fun and Games D
£10.95 ref: 93198870 5
30 challenging games for PET computers! The book contains complete
program listings and instructions and each one is thoroughly tested and
ready to lead.

3. VisiCalc: Home and Office Companion D
£11.50 ref: 93198850 0
Here's a book for both beginners and experts that fully reveals this
popular software program. It contains 50 models that can be used
immediately by the beginner, plus tips and advanced applications for the
experienced VisiCalc hand.

All these books are available through bookshops or computer retailers. In
case of difficulty please indicate which book you would like, and send
cheque/postal order to the address below. Send remittance with your order
and we pay postage and packing.

Send to:- Angela Law, Product Manager, Professional and Reference
Books, McGraw-Hill Book Co. (UK) Ltd., FREEPOST, Maidenhead,
Berkshire, SL6 2BU. _—
(." /|

Tl
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100 FREE PROGRAMS

FROM SILICA SHOP — WITH EVERY PURCHASE OF AN

ATARI 330 &

ATARI PRICES REDUCED!

We at Silica Shop are pleased to announce some
fantastic reductions in the prices of the Atari 400/800
personal computers. We believe that the Atari at its
new price will become the U.K.’s most popular per-
sonal computer and have therefore set up the Silica
Atari Users Club. This club already has a library of
over 500 programs and with your purchase of a 400
or 800 computer we will give you the first 100 free of
charge. There are also over 350 professionally writ-
ten games and utility programs, some are listed
below. Complete the reply coupon and we’ll send
you full details. Alternatively give us a ring on 01-301
1111 or 01-309 1111

Ao £199
ameo £248

ATARI 800
with 16K

400/800 SOFTWARE & PERIPHERALS

Don't buy a T.V. game! Buy an Atari 400 personal computer and a game cartridge and that’s all you'll need. Later on you can buy the Bas
Programming cartridge (£35) and try your hand at programming using the easy to learn BASIC language. Or if you are interested in busine
applications, you can buy the Atari 800 + Disk Drive + Printer together with a selection of business packages.

Silica Shop have put together a full catalogue and price list giving details of all the peripherals as well as the extensive range of software that is now
available for the Atari 400 800. The Atari is now one of the best supported personal computers. Send NOW for Silica Shop's catalogue and price list
as well 4> details on our users club.

THE FOLLOWING IS JUST A SMALL SELECTION FROM THE RANGE OF ITEMS AVAILABLE:

ACCESSORIES Mountain Shoot BUSINESS DYNACOMP Maths-Tac-Toe Scram Castle Sleazy Adventure Jawbreaker PROGRAMMING

Cables Rearguard Calculator Alpha Fighter Metric & Prob Solvg States & Capitals Centurion Solitaire Mission Asteroid

Cassettes Star Flite Database Managemt Chompelo Mugwump Touch Typing Checker King Space Chase Mouskattack

Diskettes Sunday Golf Decision Maker Crystals Music Terms/Notatn Chinese Puzzle Space Trek Threshold

Joysticks Graph-It Farest Fire Musical Computer EMI SOFTWARE Codecracker Sultans Palace Ulysses/Golden

Le Stick - Joystick AUTOMATED Invoicing Intruder Alert My First Alphabet  British Heritage Comedy Diskette Tact Trek Wizard & Prin

Misc Supplies SIMULATIONS Librarian Monarch Number Blast Cribbage/Dominoes Dice Paker Terry Pilat (Consumer)

Paddles Crush Crumble Cmp Mort & Loan Anal  Moonprobe Polycalc Darts Dog Daze Wizards Gold PERIPHERALS Pilot (Educator)

Datestones of Ryn Nominal Ledger Moving Maze Presidents Of U.S European Scene Jig Domination Wizards Revenge ers  Programming Kit

ADVENTURE INT Dragons Eye Payroll Nominoes Jigsaw Quiz Master Hickory Dickory Downhill

Scott Adams Adv Invasion Orion | Personal Finl Mgmt  Rings of The Emp Starware Humpty Dumpty Eastern Front ENTERTAINMENT L SANTA CRUZ

No 1 Adventurelnd Rescue at Rigel Purchase Ledger Space Tilt Stereo 3D Graphics Jumbo Jet Lander Galahad & Holy Grl from ATARI Basics of Animation

No 2 Pirate Adv Ricochet Sales Ledger Space Trap Three R Math Sys Snooker & Billiards Graphics/Sound Asteroids 32 Bobs Business

No 3 Mission Imp  Star Warrior Statistics 1 Stud Poker Video Math Flash Submarine Commdr Jax-O Basketball € Display Lists

No 4 Voodoo Cast Temple of Apshai Stock Control Triple Blockade Wordmaker Super Cubes & Tilt  Jukebox Blackjack 1 y RAN Graphics Machine
The Count Upper Reaches Aps  Telelink 1 Tournament Pool Lookahead Centipede < ory R Kids 1 & 2
Strange Ody Visicalc EDUCATION EDUCATION Memary Match Chess Horizontal Scrolling
Mystery Fun BOOKS Weekly Planner from APX from ATARI ENTERTAINMENT Midas Touch Entertainment Kit PERSONAL INT Master Memory Map
Pyramid of D Basic Ref Manual  Word Processor Algicale Conv French from APX Minotaur Missile Command  from APX Mini Word Processor
Ghost Town Compute Atari DOS Atlas of Canada Conv German Alien Egg Qutlaw/Howitzer Pac Man Page Flipping

No 10 Sav Island 1 Compute Bk Atari CRYSTALWARE  Cubbyholes Conv Italian Anthill Preschool Games Space Invaders G Player Missile Gr

No 11 Sav Island 2 . Compute Magazine  Beneath The Pyram Elementary Biology Conv Spanish Attank Pro Bowling Star Raiders ckjack Tutor Player Piano

No 12 Golden Voy  De Re Atari Fantasyland 2041 Frogmaster Energy Czar Avalanche Pushover Super Breakout To The Dogs  Sounds

Angle Worms DOS Utilities List Galactic Quest Hickory Dickory European C & Caps Babel Rabbatz Video Easel board Organ Vertical Scrolling

Deflections DOS2 Manual House Of Usher Inst Comptg Dem Hangman Blackjack Casino Reversi |1 se Code Tutor

Galactic Empire Misc Atari Books Sands Of Mars Lemonade Invit To Prog 1/2/3  Block Buster Salmon Run ONLINESYSTEMS Pe B SILICA CLUB

Galactic Trader Op System Listing Waterloo Letterman Kingdom Block "Em 747 Landing Simul  Crossfire P Over 500 programs

Lunar Lander Wiley Manual World War 111 Mapware Music Compaser Bumper Pool Seven Card Stud Frogger write for detaily

FREE LITERATURE

[
Iy b 1
am interested in purchasing an Atari 400/800 computer and uld a3 '_ iy r ‘ l
| |
|

like to receive copies of your brochure and test re E L Hl" g
your price list ¢ " I" |
st sl

. lll"..I:"'||| [ mn i i II
s li H," h mllllﬂl P LIMITED
il i " SILICA SHO

{ CT 0982)— '|||m|||| ‘“"“"I Dept CT 0982, 1-4 The Mews, Hatherley Road, Sidcup, Kent
DA14 4DX Telephone 01-301 1111 or 01-309 1111

\-"”IIHII"I Nl ‘IIIIIPHIII"II
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Henry Budgett

SPECIAL REPORT

An educational micro that's British made? Yes, and it has
some very special features for the control enthusiast too.

e hear so much these days
Wabout the use of computers
in the world of education
that we simply tend to accept it as
meaning that computers, per se, are
used for the task of educating.
Whilst, on the most general of
levels, this is undoubtedly true, the
reality is, as always, much more
complex.
I tend to view the application of

computers in education as being a
subject that operates on three
lowalm,  Wae HesE,  Qnel ek

traditional, is the teaching of the
subject of Computer Science. This
involves the learning about digital
logic, programming and the theory
of computer systems. In many cases
the topic of the microcomputer
occupies just a small fraction of the
course material, not because it is
unimportant but because the subject
is much broader than just that one
specific type of computer.

The second level is the use of
computers as an aid to learning,
whether replacing or augmenting

the traditional methods. This is the
area gaining much current publicity

and the one where most of the etffort
and money is being concentrated.
The third level is probably the least
‘interesting’ yet, paradoxically, may

well be the one we need most. It is
the area of application, the subject
of using microprocessors or small

microcomputers to control
mechanical and electrical systems.
[t is into this area of the market that
the product I'm looking at this
month has been unashamedly
aimed. Called the Midwich
Microcontroller, it is an all British
product developed to provide a
small desktop micro capable of
running cther equipment through a
variety of interface cards.

An Historical Note

About three years ago an Italian
IC manufacturer designed and
began to sell a single board micro
system that could be expanded to a
full system with a VDU, discs, etc.
Called the Nanocomputer, it was
manufactured by SGS Ates and one
of the distributors in the UK was
Midwich. The Nano was somewhat
expensive and suffered from a
number of minor problems which
prevented its use in the market for
which it had been originally
designed. Quite how much this
prompted Midwich to proceed with
their own system I'm not sure, but
the influence is plainly there.

Construction

The case of the Microcontroller
made out of structured foam sitting
on a steel chassis. It is certainly
rigid but its impact strength (ie
dropping things onto its top), may
be suspect. The top of the case is
both wide and deep enough to allow
a portable TV or monitor to sit on it,
or you could site the experimental
unit there. One nice touch is that the
ventilation slots are covered
internally with mesh thus preventing
the ingress of paper clips and the
like.

The steel chassis extends up to
form the rear panel of the unit and is
securely attached to the lid. Indeed,
there are so many fixing screws that
only the most determined ‘peeker’
will have the patience to remove
them and gain access to the inside!

Cnce into the interior the
overall impression is of neatness.
Everything is well laid out, all the
components are of top grade and the
whole unit has the appearance of
being built to last. One tiny little
point I didn't like was the use of an
IC plug/socket connector for the
keyboard. This is attached to the
short lead which, all toc easily, pulls
free when you lift the lid. Now, ob-
viously it's better to have the con-
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nector detach itself rather than
strain the cable but, if you don't
realise what's happening the pins of
the plug get very bent. Either a
longer lead or a different connector
which doesn't deform so easily
would be a great improvement here.
(I understand that a longer lead is
now going to be fitted.)

The experimenter board is a
single, naked PCB which is
intended to sit on top of, or beside,
the main unit. Once again the
construction is excellent; a heavier
than usual grade of PCB seems to
have been used and it is amply
supported by rubber feet.
Connection to the Microcontroller is
made by a 40-way ribbon cable with
ID headers at each end. All the logic
on the board is again well laid out
and the expansion sockets are
thoughtfully keyed to prevent the
possibility of plugging a board in
the wrong way round. The
experimental area is made up of a
high quality solderless breadboard
and there is also provision for a 4K
EPROM for your own machine code
control programs.

Again, there is only one slight
point of worry and that is that the
expansion boards have no support
— some kind of card frame would be
ideal here or even just a set of
plastic card guides mounted on a
frame would make all the difference.
Only a small peoint but considering
the environment the unit will be
subjected to, one that may well be
worth considering.

Three Card Trick

There are currently three
interface cards available to plug
into the experimental unit: an
analogue input card, an analogue
output card and a digital
input/output card. While these are
an essential part of the system it is
unfortunately beyond the scope of a
short review such as this to go into
great detail about them.

They are all constructed to the
same high standard as the rest of the
system and all seem to perform as
expected. The block diagram shown
in Fig. 1 shows the sort of functions
they can be expected to provide.
One careful and well thought out
touch is that all the various trimmers
and variable resistors have been
positioned so that they are
accessible even when the boards are
installed in their sockets.

I understand that future boards
include an EPROM programmer and
a prototyping card for further
experimentation, doubtless this
range will expand as the versatility

vcrcCCﬂ“C‘leT

ywich M
s FhCTSlEET I:ﬁg‘ﬁhkh
&
e aMHz e
. 12K (expandabl

of the
obvious.

system becomes more

Softly, Sofily

What, you may well be asking,
is special about Control BASIC.
Well, in cace you missed a recent
issue of CT I'd better explain.
Fundamentally (I almost said
basically), it is a very specialised
dialect of BASIC which
incorporates a number of unigue
features which make the control of
external devices easier. Many of the
usual and familiar BASIC
commands and functions are
present together with the special
functions developed for the
language by a joint team comprising
the Government's Warren Spring
Laboeratory and Oxford University's
Engineering Science Department.

The language supports real-
time operations and is equipped to
function under external interrupts
and also under the control of its
internal clock. This latter function is
called scheduling and means that
the computer can be running one
program whilst waiting for the
correct moment to stop that
operation and start running another
guite separate peice of code.
Indeed, without the capacity for this

sort of operation, the system simply
couldn’t be regarded as a
‘controller’.

The movement of information
from the computer to the outside
and from the outside to the
computer is handled by the IN and
OUT tunctions which augment the
normal PEEK and POKE commands.
The manual claims that the system
has a unique double byte POKE and
PEEK command called APOKE and
APEEK, but obviously no-one there
has heard of the NASCOM 2 and so
we'll forgive them!

To make life easy for the
budding controller - I hope he
doesn't grow fat - the MC (that's the
user friendly abbreviation for
Microcontroller) supports the use of
binary, octal and hexadecimal
numbers in its BASIC. Simple,
etfective and why didn’t anyone else
bother?

Because of the specialised
nature of the language in that it is
primarily dealing with bit patterns
which will be interpreted as control
signals rather than as text
characters or numerical values,
some interesting commands have
been provided. Integer variables
can be manipulated by selecting a
specific bit of the 16 used to store
the number. All the usual logical

26
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Left: The rear panel of the MC.
The cassette and serial ports
share a single connector.

Below: The insides of the MC
showing the neat layout.

Bottom: The experimenter
board with some of the
interface cards installed.

functions; OR, AND, NOT, etc can
be used with integer variables too
which is not always the case.

The machine code monitor
supports all the usual functions one
would expect of such an animal:
Modity, Copy, Dump, Save, Load,
Breakpoints, etc and can be entered
from BASIC at any time simply by
typing Control C. You can always
tell whether you're in the monitor or
BASIC by the prompt
character; > for BASIC and # for
the Monitor. The manual lists the
various routines that may be of use
to the programmer together with
their operating requirements (which
registers get destroyed, etc) and
their all important starting
addresses. Passing control to a
machine code program from BASIC
is made surprisingly powerful by the
inclusion of the facility to transter a
number of variables to the routine
via the stack. Normally, the user can
only carry over one or two variables

the Microcontroller, the
seems to be almost

but on
number
unlimited.

Manual Interventions

When the unit arrived for
review it was pointed out that the
manual ‘'wasn't really for the
beginner’. Well, whilst that may be
true in the eyes of the manufacturer,
and all credit for his concern, it is
still a very well put together affair.

Supplied in a ring binder, it
puts many other works to shame.
The text is divided into four
sections: user guide and hardware
details, the machine code menitor,
Control BASIC and the various
circuit diagrams. Often in the past |
have criticised computer companies
for supplying insufficient
information on the inner workings of
their systems - here, well there's
enough to keep even me quiet for a
while. All the hardware is detailed,
the various connectors and

operations of the expansion unit
covered and even a breakdown of
the various useful points to note in
the mionitor.

Certainly the manual is not for
the raw beginner - this is, after all a
system designed for use in the
classroom with the support of a
teacher or lecturer. However, 1
found nothing really lacking in its
explanations and will only pass a
couple of minor comments on the
volume.

Firstly, I doubt the resilience of
a ring binder in the classroom as
pages can be torn loose all to easily.
Perhaps a spiral bound book would
be better but, then again, you
wouldn't be able to add your own
notes. Secondly, throughout the
manual the author insists on using
‘programme’ and ‘'Basic’. Not the
most important of points but if we
are supposed to be using the system
to teach it would, in my opinion at
least, be nice to use the right words!

Summing Up

Sadly this has only been a quick
lock at the MC - that doesn’t mean
that I haven't spent time with it but
rather that the report has had to be
condensed. As an educational tool
for showing students how tc control
equipment and giving them an
insight into the way that
microprocessor based systems can
be implemented, it can scarcely be
faulted. The manuals are good, the
construction and design seem
excellent and the choice of
language has been made for sound
reasons and not to satisty popular
‘needs’.

However, as a general purpcse
machine to be bought for the home
(logic forbid that it ever should be),
its uses would be somewhat limited
unless its owner was into the 'wired
home’ kick. Still, I'm sure that its
designers and makers were well
aware of its market and the price
level reflects this. I believe that
Midwich are considering submitting
the system for Government approval
as one of the micros for schools and,
if they gain this approval, this would
mean a substantial reduction in
price. After all, you don't really
want one of these for each student
anyway. (Midwich are currently
offering their own, private,
educational discount of £30.00
which should prove some
incentive.)

Overall, an excellent little
system designed specifically for one
section of the market and, possibly
best of all, it represents British
design at its most interesting.
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INNOWYATIVIE
TRS 80-GENIE SOFTWARE

jrom the professionals

" DOUBLE Sided & DOUBLE Density support
AUTOMATIC Density recognition
35. 40, 77. 80 and any other track counts are supported
All available drive stepping rates are supported
Hard Drive support, can be HANDLED AS A SINGLE DRIVE.
Hard drive partitioning, one drive can act as up to six
Intermix 5", 8" and Hard drives, up to a total of 8 drives.
* Compatible with the Model | Radio Shack Expansion Interface.
* Upward compatible with TRSDOS (2.3 & 1.2 as documented)
* Fully supports Microsoft language products for the TRS-80.
* Complete media compatibility Model | to Model Il and back
¢ Full support for LOBO’s LX-80 interface
¢ Full support for AEROCOMP LC double density controller(DDC)
e Full support for PERCOM's DOUBLER I1.
« Complete documentation (well over 250 pages)
* Complete technical information
* A Quarterly LDOS users magazine (The LDOS QUARTERLY)
+ A liberal update policy.
+ An enhanced BASIC (LBASIC) including:
> Upward compatible with Microsoft Basic
> High speed LOAD and SAVE
> Run multiple programs with common variables
> BLOCKED (variable length) files are supported
> DOS commands may be executed from LBASIC,
> Built in string array. SORT.
> Single stepper for debugging
> Several new statements and file modes

* A compiled JOB CONTROL LANGUAGE (JCL)
+« CONVert utility to move files from Mod TRSDOS
* An Extended Debugging and Monitor p 1 (with diskaccess)
* CMDFILE for movement ofdisk and/or tag em( CMD]f les
* Device independent operation.
* Full LINKing, ROUTEing, FILTERIng anc ngaresupported
* MiniDOS feature for constant acce o certain DOS commands.
+ RS-232 DRIVER for serial support
* Sophisticated communications so
* Wildcard characters and partial F
+* DATED FILES, show when a f
* Backup: Mirror, by Class. if Moc
* Selectable PURGE for fast dis«
* Print formatter, for contro
¢ Built in printer SPOOLER,
* Joblog to record all sy
* UPPER and /lower ca hroughout the system.
* Blinking cursor with s¢ zursor character.
* 128 character TYPE AHEAD uftering for keyboard input.
* Assign strings 2| keys with Key Stroke Multiply (KSM).
* SUPER FAST the SYSRES feature
s Extensive us and system feedback.
* Advanced PATCH u y for easy maintenance
* Complete ity of software among all Z-80 LDOS
systems th h the use of the LDOS high ram supervisory
call system (SVC).
Specific hardware is required to use these features

e, by Extension, etc
of unwanted files

ns with time stamps

LDQOS for TRS-80 /11l and all current Genie machines
£85.00 + V.A.T.and P & P £3 Receipted Parcel Post

MOLIMERX LTD

A J HARDING (MOLIMERX)

1 BUCKHURST ROAD, TOWN HALL SQUARE, BEXHILL-ON-SEA, EAST SUSSEX.

TEL: [0424] 220391/ 223636

TELEX 86736 SOTEX G

TRS-80 & VIDEO GENIE SOFTWARE CATALOGUE £1.00 [refundable] plus £1 postage.
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INNOWATIVIE
TRS 80-GENIE SOFTWARE

from the projessionals

Occasionally a program comes along of such magnitude that it is hard to describe it, especially within t
advertisement. Jumbo is such a program. There have, of course, been flying simulation programs before, but they hav

they have concentrated on the single act of flying. In other words, although one gets the feeling of flying a small air
going anywhere

Jumbo is a fantastically accurate simulation of flying a Boeing 747. These planes are not small, and are not flown by eye
flown by eyes and instruments, and the instrument graphics in this simulation are really first class. As you may know
instrument of an aircraft is the artificial horizon. This is simulated very well, and includes instrument landing approach indi
maps of very high quality are produced and it is possible to fly in all of the British Isles including Southern Ireland, and to N
Eastern U.S. seaboard. The actual airports are at London, Birmingham, Manchester, Prestwick, Edinburgh, Belfast. S
New York.

The program was written by two authors who combined their joint skills to produce a unique piece of software. The pro
the last byte of performance out of the machine and the pilot the last drop of authenticity out of the simulation. Other simulat
produce at best a similarity towards flying. With Jumbo you really feel that you are behind the controls. d

The authors have used a number of gimmicks and programming techniques. For instance, it is possible to switch on an automatic ¢
and to jump forward in time in increments of one minute or one hour — otherwise of course a flight from London to New York o
would take some 8 hours to simulate. Whilst in this time skip the various controls are left as they are but fuel consumption and a
go are taken forward at their correct rate

A chart is supplied containing various items of data which you will need, including the take-off data for a 747 with variou
weights, flap retractions, climb and cruise speeds and descent distances.

Realising that not everybody can fly a 747 and that there is even a large proportion of the population that cannot fiy anyt
important items of assistance have been added. First of all is the documentation. This is split into two parts. The second is a
flying the 747. In other words, the instructions for running the program. The first part, however, is what amounts to an instru
for flying. It assumes that the user knows nothing about aircraft and although we do not purport that it gets anybody up t
standard after it has been assimilated, the reader should have sufficient knowledge of flying and the theory of flight to fly in
itself. The second feature of assistance to the novice pilot is a feature in the program which enables the user to practice landing
program is started, if one presses the P key, the aircraft is automatically put 11 miles out from London Airport approacn
instrument landing.

The controls are pretty well complete, even to dive and wheel brakes. The flying track may be continuously monitorec ¢
display. Bearing and distance to your intended point of landing are available all the time. The instruments, incidentally, consis

Artificial horizon Attitude Fuel
Aileron indicators Compass Elapsed time
Indicated airspeed Turn indicator Distance to landing
Power setting Flap indicator Rate of climb
Elevators Altimeter

Six maps may be chosen, as follows:
Scotland, Northern England, Southern England, Ireland, Eastern U.S.A., The whole of the U.K.

Route information and present position are shown on the map displayed. It is very difficult to think of any factor that t
overlooked. Even the quite meaningful thinning of the air with increasing height, which greatly affects the airspeed indicator
taken into consideration. Rather than having a fixed stalling speed, this continuously changes with the flight configurati
height and power setting, again as it does in real life.

We like to think that we publish good programs. Jumbo is outstanding. It is available on tape or disk for 16K or 32K memory
machines. It is compatible with the Model | and Model Il Tandy, Video Genie, Genie | and Genie || machines.

TApe s, R B .£15.00 + VAT = £17.25
i £17.00 + VAT = £19.55

Plus 75p P & P please

MOLIMERX LTD

A J HARDING (MOLIMERX)

1 BUCKHURST ROAD, TOWN HALL SQUARE, BEXHILL-ON-SEA, EAST SUSSEX.

TEL: [0424] 220391/223636 TELEX 86736 SOTEX G
TRS-80 & VIDEO GENIE SOFTWARE CATALOGUE £1.00 [refundable] plus £1 postage.
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Kevin Tyler and Andy Wright

Upgrade your TRS-80 to full upper and lower case text

display.
he Tandy Model 1, Level 2, is
I normally provided with upper
case only, although hardware
modification is possible at extra cost
by Tandy. As we have recently
invested in an Epson MX-80 FT2
printer and a word processor
package, we decided to investigate
the possibilities of lower case
modification for ourselves. The

result is the extremely economical
modification presented here.

The Storage Story

In order to understand the
modification, we must first lock at
the way in which the TRS-80 stores
and uses its video information in
video RAM and its conversion by the
character generator into the image
on the video monitor. Like most
microcomputers, the TRS-80 uses
ASCIl coding to represent
alphanumeric and punctuation
characters by individual brytes
within memory. ASCII is essentially
a seven bit code, with a total of 128
control and printable characters.
The characters represented by
codes 96-127 (binary 1100000 to
1111111) are the lower case
counterparts to those represented
by codes 64-95 (binary 1000000 to
1011111), but these are not directly
available on the TRS-80 Model 1. It
should be noted, however, that the
upper case and lower case
characters differ in only a single bit
{(bit 5). So, why is the lower case set
unavailable on the video screen?

In order to store adequate
information in the video memory of
the computer for the complete
ASCII character set, we need at
least seven bits per character.
However, when you trace out the
video memory on the circuit
diagram of the TRS-80, you will find
that the video memory seems to lack
bit 6 completely. Tandy have used
six individual 1024 x 1 bit static
RAMs (type 2102) and some rather
cunning logic to process what seems
to be seven-bit data.

If we loock at this area of the
circuit (Fig. 1), we can see what is
going on during the processing of
videc information. The first thing to
notice is that there is no memory
corresponding to bit 6! Bit 6 is in
fact synthesised by the NOR gate
Z30, which is fed from the data
outputs from the bit 5 and bit 7
RAMs. The NOR gate will only
provide a logic 'l’ output if both bit

5 and bit 7 are logic'0'. If we lock
again at the ASCII codes in binary,
this is exactly what we need for
upper case only. But for lower case
we need what is an impossible
combination - both bit 5 and bit € at
logic '1'. This immediately explains
why lower case is undisplayable
even by 'POKEing’ the video RAM
directly with lower case codes,
although a little 'PEEKing’ into the
remainder of RAM will soon
convince you that upper and lower
case codes are both stored there.
Try looking at the ASCII value of a
character and its counterpart with
SHIFT depressed, if you need
convincing further.

What is even more interesting to
find, however, is that the character
generator chip used by Tandy to
decode the ASCII information in
video memory into the dot patterns
on the monitor is fully capable of
producing lower case characters!
The chip is an SCM 37350P with the
full ASCII set and a few more
interesting possibilities besides.
Why do Tandy not exploit these?
We guess that the board was
designed when 2102s were rather
more expensive than today and was
an economy measure - though the
fraction of the total cost of the
machine must have been low even
then. The present lower case
modification by Tandy is rather
expensive, in view of the ease of the

actual job and component cost —
especially as only one component is
needed! In fact, Tandy have made
the job ridiculously easy by even
socketting the required modification
area.

Getting It In

So, how do we install an
economical lower case? At this point
you need a fine-tipped soldering
iron, two pieces of insulated wire
about 3" long with the ends stripped
for around %" and tinned, and, of
course, cne 2102 RAM chip. The
chip is widely available from a
number of the mail-order
electronics suppliers and also, from
Tandy. You need to remove the six
screws from the bottom of the case of
the TRS-80 and to gently remove the
top case half. Remove the two
printed circuit boards carefully as
the cable between the keyboard and
the main PCB is fairly easy to strain,
and turn the boards so the main
component side is uppermost.
Locate the video RAM chips - you
will find that one of them is in an IC
socket.

While you are in this region,
you can check the character
generator type it is the other
socketted chip (Z29) nearby. For
those of you who like
experimenting, if you gently remove
this chip, bend up pin 2 and reinsert
the chip in the socket, you will find

DATA BUS

)

(e

>

Video RAMs

e

=

760

230

3

-9 ™
l
I
| 4 2 4 3 2 & Character
i
- generator
l \] Ij % via Z28
37007 =
via Z27

Fig. 1. The area of the Tandy PCB that holds the video RAM can be traced via
the IC numbers. The modification should take less than 15 minutes to do.
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CASE CONVERTER

that you can change the screen
display from upper to lower case
and back by switching pin 2 to
either O volts or 5 volts. However,
the whole display will be in one
mode - you cannot have both
simultaneously.

The actual modification is easy.
To provide the correct coding we
must store bit 6 rather than
synthesise it. Gently extract the
socketted video RAM chip —
remember they are liable to damage
from static electricity - and take
your new 2102 chip. Bend pins 11
and 12 out to horizontal and then fit
the new chip on top of the original
one, taking care they are the same
way round. With a minimum of
solder and without overheating the
chips, solder each of the pins other
than 11 and 12 to their counterparts.
At this point, you can re-insert the
pair of chips into the socket.

What you have done is to
parallel all of the address and
control lines of these chips. Pin 11 of
the new 2102 is its data input and
must be wired to data line 6 - the
easiest place is pin 5 on the Z60 (tri-
state buffer). Pin 12 is the data
output and must go to pin 4 of the
Z60 - the input of the tri-state buffer
for data line 6.

Only one further task remains
— to disconnect the output of the
criginal NOR gate from the tri-state
buffer. The easiest way is a careful
foil cut next to pin 13 of the Z27 (the
graphics data latch). Check your
connections one last time and that's
it

Jumps In RAM?

After putting the machine back
together and powering up, you will
probably be disappointed to find
yourself in all too familiar upper
case. This is because Tandy didn't
plan on your hardware modification
when they wrote their ROM driver
routine for the display. They were
kind enough, however, to route all
these useful and otherwise
immutable routines via RAM vectors
(locations in RAM which hold the
addresses of the driver routines in
ROM). The driver routine for the
video display starts at 0458 Hex and
this address is held in RAM in bytes
401E (contents 58) and 401F Hex
(contents 04). The routine is entered
with the character to be printed in
the C register and transfered to the
accumulator at 0467 Hex. A series of
comparisons follow identifying the
control and graphics characters,
but the area of special interest is at
0477 to 047B Hex where a com-

parison is made to detect lower case
and convert it to upper case if
found!

The driver routines that follow
are written as patches to the ROM
routine. The address of the driver
routine held in 401E and 401F Hex is
changed to the beginning of our
modified routines, which then jump
back into the normal ROM routine
part way through. An assembly

and can be overwritten if so desired.
With programs such as Newscript
(Prosoft), no driver is needed as one
is included.

As a bonus you will find there
are a few characters you may not
expect! For example, try Shifted @
for the £ sign that you may have
always wanted and couldn't find.
There are quite a few more as well -
have fun finding them.

listing of the patch is given for those
who like to work in machine code,
with a BASIC version for the others.
You can choose either - those
wanting to do this for machine code
should decode the DATA
statements! Both of these drivers are
set up for 16K machines and reside
from 32001 up.

If you have more memory or
probelms with oversized operating
languages, you will find they are
relocatable but you will cbviously
need to change the address POKEd
into 401E and 401F Hex to the new
location. Once loaded and run, the
BASIC loader is no longer required

7041 DD 6GE ©3 LD L EX 3]

7084 DD 66 94 LD H, (IX+p4)

7D37 DA 9A 24 JP C, B49A

7DYAa DD 7E @5 LD A, (IX+85)

708D B7 OR A

7D0E 28 @1 JR Ze Bl

7ple 77 LD (HL) , A

D11 79 LD AV

1B12 FE 24 CP 29 sJump if

7D14 DA 96 ©5 Je C, 8506 ;control

7017 FE 80 CP 80 ;dump if

7D19 D2 A6 04 JP NC, @4A6 ;grapnics/scc
7D1C FL 40 CP 40 jJump if numeric
7DLlE" 38 04 JR C, 7D2A ;or punctuation
D26 CB 6F gl B A ; Invekt biklb
7D22 18 ©2 JR 2, 7D28 ;to set shift
7024 CB AF RESET 5, A ;default to
D26 1832 JR 7D2A ; lower case
7D28 CB EF SET 5, &

7D2A C3 7D 04 JP 0470 ;Return to RLM
7D2D 9@ NOP

The Assembly language driver routine for lower case.

1 REM ** PROTECT THE ROUTINE BY SETTING MEAORY SIZE
PO 32009 3EFORE LOADING
sespaTaS2 21 e G S onan i 4, oo Dl o e iR e
40,1,119,121,254,32,218,6,5,254,128,214,166,4,254,
64,56,10,203,111,40,4,263,175,24,2,263,239,195,125,
4,6,0,0,0
1¢ FOR AD%=3209l TO 32047:READ X:POKE ADS,X:NEXT AD%
15 REM ** LINE 20 SETS VIDE0 DRIVER TO 32084l
20 POKE 16415,125:P0KE 16414,1
25 REA ** TO FORCE UPPER CASHE RUN LINE 35 WHICH RESETS

DRIVER ADDRESS 10 04538 HEX
30 ©eND
35 POKE 16415,4:PORE 16414,88
49 END

45 REM ** PO SgT TdE SHIFT DEFAULT TO LOWER CASE
RATAER THAN UPPER CASE RUN LINE 5#. 'O RESET RUd
LINE 5

50 POKE 32¥28,195:POKE 32029,125:POKE 32439,4

deleted once it has been RUN.

The same program but written in the form of a BASIC loader program. It can be
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Business/Applications

for your TRS-80

NO ONEELSE CAN GIVEYOU:

ONE-D MAILING LIST

Here is a mailing list system that can be run
on only one disk drive! You can have up to
17 fields of selection for name/address re-
trieval.

Disk versatility allows you to add, delete,
or change the numerous details stored in the
system.

Features of the One-D Mailing List in-
clude:

*Automatic name sort (with zip code op-
tion).

*Rapid access to any name on file.

*Easy error correction and recovery.

*Prints selective name listings.

*Revise or update listings at any time.

*Up to 2500 names on-line (with 4 drives).
*Prints a list of all names on file.

*Prints mailing labels.

This package requires the following mini-
mum system:

1. ATRS-80 Model |, Level Il with 16K RAM.

2. An Expansion interface with 0 to 32K

memory.

3. A single disk drive (with automatic up-

grade for up to three additional disk drives).

4. Any compatible Disk Operating System.
(Disk) £24.95

FIND IT QUICK

Put an end to the misplaced information
syndrome! Here is a reliable, fast, subject-
oriented information locator — FIND IT
QUICK! This information indexing and re-
trieval system is versatile and flexible — the
ideal tool for doctors, lawyers, engineers,

businessmen, educators, anyone who needs 5

to locate information.

Designed with a journal/magazine format.
FIQ is versatile enough to be used to store
and retrieve any type of reference informa-
tion including client lists, vendor advertise-
ments, report bibliographies and more —
even poems and famous quotations. Sub-

SEND 75p FOR FULL CATALOGUE P

(Refundable against purchase)

DEALER ENQUIRIES WELCOME

ANGLO AMERICAN SOFTWARE | sesstsscess

138a STRATFORD ROAD, SPARKHILL
BIRMINGHAM B11 1AG 021-771 2995

PLUS!
DOSPLUS

jects can be indexed or called according to
author, journal and date or by up to nine
keywords that you determine. Keywords can
be used singly or in combination during the
search routines.

FIQ can be used by anyone. It requires no
special skill, just the ability to type. Article
references to be stored can be pre-selected
and then entered into the system by a
secretary or assistant. Even the contents of
entire file cabinets can be indexed and
stored!

FIND IT QUICK requires a minimum
system consisting of TRS-80 Model I. Level Il
with 16K of RAM, an Expansion Interface
and at least one disk drive. Up to 1080 items
can be stored on one data disk. instant
Software’s Tiny DOS operating system is
included on the program disk so that you can
use the program without fuss or bother.

Make your computer work like your own
personal librarian with FIND IT QUICK. Can
you afford to wait another day?

(Disk) £29.95

BUSINESS ANALYSIS
(Formerly Oracle-80)

Business Analysis will provide you with
analytical and forecasting capabilities pre-
viously available only in large computer and
time-sharing systems. It is a flexible, profes-
sional time series package that can be used
in sales analysis and forecasting, product
planning, business planning, etc. The pro-
fessional forecaster will recognize BUSI-
NESS ANALYSIS as a tool which incorpo-
rates all the ‘power of the X-11 model and
extends it. Investors can analyze stocks,
market trends and growth rates. Financial
managers and ecohomists can analyze the
general economic climate and investigate
business cycles. Even families can find this
program useful in analyzing spending or
energy consumption trends, for it is ideal for

Regular £69.95
This price till Aug 1st

The same high level of Model I/Model 1I diskette and
program compatibility. True, complete BASIC program
chaining with files open and variables saved

DOSPLUS is the fastest, most powerful, and easiest to
operate system on the market. DOSPLUS works! And
works right. For the business person and hobbyist, the
speed and simplicity cannot be beat. For the BASIC
programmer, no one can offer you more than DOS-

Save £49.95

anyone who needs to analyze and forecast
monthly, quarterly or annual data.

Even though this package uses advanced
statistical methods, you don’t have to under-
stand higher math to use it. Designed to be
used and understood by the typical business
person, its powerful analytical capabilities
will satisfy even the professional forecaster.
All inputs and outputs are written in plain
English and the documentation carefully
explains all functions.

Adding, deleting and modifying data is
accomplished with a very flexible editing
routine. Automatic scaling of numbers, abil-
ity to choose from several output formats, a
calendar format that identifies all your data
by month/quarter/year, and the ability to add
and subtract values while inputting from the
keyboard provide added user flexibility. You
can use several methods — moving average,
rate of change, seasonal indices or cyclical
indices — to analyze your data. The unique
graphing capability lets you visualize your
historic data or any of the modified data
series you calculate, and direct any chart or
graph to your printer.

Business Analysis will forecast future data
values using trend, moving averages or
seasonal methods. You may choose either
constant unit-trend or a constant percentage-
growth-trend forecast for even more flex-
ibility.

This is one of the most powerful and useful
business tools you will ever use. It puts the
future in your hands.

The package requires the following mini-
mum system:

1. ATRS-80 Level Il with 16K RAM.
2. An Expansion Interface with 16K RAM.
3. One or more disk drives.
4. Any compatible Disk Operating System.
5. Anoptional line printer.
Note: Tape version only is Model 11l com-
patible.
(Tape) £75.00 (Disk) £99.95

ANGLO AMERICAN or debit my

Access card number

ALL PRICES INCLUDE VAT & POSTAGE
24 Hour answering service
on 021-771 2995 for Access orders.

Womitrenn b

ADDRESS...

|
l
I NAME . =y
|
e
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Genie I & IT Approved Dealers

AVON Microstyle, Bath, 0225 334659/319705. BEDFORD

Comserve, Bedford, 0234 216749. BERKSHIREP.C.P.,

Reading, 0743 589249. Castle Computers (Windsor),

0753558115. BIRMINGHAM Ward Electronics,

Birmingham, 021 554 0708. Consultant Electronics,

Birmingham, 021 382 7247. A. E. Chapmanand Co.,

Cradeley Heath, 0384 66437/8. BUCKINGHAMSHIRE

Photo Acoustics, Newport Pagnell, 0908 610625.

CAMBRIDGESHIRE Cambridge Micro Computers,

Cambridge, 0223 314666. CHESHIRE Hewart

Electronics, Macclesfield, 0625 22030. Mid Shires

Computer Centre, Crew, 0270 211086. CUMBRIA

Kendal Computer Centre, Kendal, 0539 22559. DORSET

Blandford Computers, Blandford Forum, 0258 53737.

Parkstone Electrics, Poole, 0202 746555. ESSEX Emprise,

Colchester, 0206 865926. GLOUCESTERSHIRE

HAMPSHIRE Fareham Computer Centre, Fareham,

Hampshire, Fareham, 231423, HERTFORDSHIRE Photo

Acoustics, Watford, 0923 40698. Q Tek Systems, Stevenage,

0438 65385, Chrisalid Systems and Software, Berkhamsted,

044 27 74569, KENT Swanley Electronics, Swanley, 0322 64851.
LANCASHIRE Harden Microsystems, Blackpool, 0253 27580. Sound
Service, Bumley, 0282 38481. Computercat, Leigh, 0942 605730. BEC
Computerworld (Liverpool) 051-708 7100. LEICESTERSHIRE Kram
Electronics, Leicester, 0533 27556. LONDON City Microsystems, EC2,
01588 7272/4. Wason Microchip, N18, 01 807 1757/2230. Premier
Publications, Anerley SE20, 01 659 7131. NORTH EAST Briers Computer
Services, Middlesborough, 0642 242017. General Northern Microcomputers,
Hartlepool, 0783 863871. HCCS Associates, Gateshead, 0632 821924.
NOTTINGHAMSHIRE Midland Microcomputers, Nottingham, 0602 298281,
Mansfield Computers, Mansfield, 0623 31202. East Midland Computer
Services, Armold, 0602 267079. Electronic Servicing Co., Lenton,

0602 783838. NORFOLK Anglia Computer Centre, Norwich, 0603 29652.
Bennetts, Dereham, 0362 2488/9. OXFORDSHIRE Micro Business Systems,
Whitney, 0993 73145. Pebbleglow Ltd. (Thame) 084421 5368. SCOTLAND
Esco Computing, Glasgow 041 427 5497. Edinburgh: 031 557 3937.
Computer and Chips, St. Andrews, 0334 76206. Scotbyte Computers,
Edinburgh, 031 343 1055. Victor Morris and Co., Glasgow, 041 221 8958.
SHROPSHIRE Tarrant Electronics, Newport 0952 814275. SOUTH WEST
Diskwise, Plymouth (0752) 267000. West Devon Electronics, Yelverton,
082 285 3434. Bits and Bytes, Barmstaple, 0271 72789. SUFFOLK Elgelec Ltd.,
Ipswich, 0473 711164. SURREY Catronics, Wallington, Surrey, 01 669 6700/1.
Croydon Computer Centre, Thomton Heath, 01 689 1280. WALES Tryfan
Computers, Bangor, 0248 52042, WEST MIDLANDS Allen TV Services,
Stoke on Trent, 0782 616929. WILTSHIRE Everyman Computers, Westbury,
0373 823764. B&D Computing (Swindon), 0793 762449. YORKSHIRE

Media 5 Litd; Sowerby Bridge 0422 33580. Advance TV Se.vices, Bradford,
0274 585333. Huddersfield Computer Centre, Huddersfield, 0484 20774.
Comprite, Bradford, 0274 668890. Superior Systems Ltd., Sheffield,

0742 755005. Photo Electrics, Sheffield, 0742 53865. Ebor Computer
Services (York) 0904 791595. NORTHERN IRELAND Business

Electronic Equipment, Belfast, 0232 4616 1. Brittain Laboratories,

Belfast 0232 28374.

are

intheUKthere'sa
eniedealer nearby

Sole Importers:

e

Chesterfield Road, Matlock, Derbyshire DE4 5LE.
Telephone: 0629 4995. Telex: 377482 Lowlec G.
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Mike James

Having established that there is a difference between
programming and coding we look at the steps involved in

producing a working system.

ast month we discovered that
L writing programs using
modules was a good idea in
that it provided a systematic way of
constructing a program. What we
have said nothing about so far is
what sort of programming goes on
within a module. If you are writing a
large program then you can use the
idea of a module, or subroutine, to
break the problem down into a
hierachy of smaller problems — but
at some point you still have to write
some statements that do something!
What this comes down to in
practice is using IF statements to
select between alternatives, FOR
loops to repeat things and GOTO to
get to other parts of the program.
Notice that although it is possible to
be precise about what IF and FOR
are used for, the statement about the
GOTO is very vague — why should
we want to 'get to another part of the
program'? The answer to this ques-
tion will emerge in the course of this
article but along the way we will
meet a collection of ideas that are
usually referred to as 'Structured
Programming’ or SP. So, if you've
ever wondered what SP was all
about — read on.

An Italian Meal?
A program is executed one in-
struction at a time and at any mo-

ment the instruction that is being
obeyed may be thought of as '‘con-
trolling’ what the computer is doing.
Thus, as a program runs, control is
passed from statement to statement.
This often referred to as the 'flow of
control’.

In a BASIC program, the rule is
that control flows through the pro-
gram in order of increasing line
number unless otherwise directed
by a 'control’ statement such as [F,
FOR, GOTO or GOSUB. If you are
given the listing of any BASIC pro-
gram then you should find it possi-
ble to take a pencil and draw lines
through a program to trace all the
possible paths that the flow of con-
trol might take. In a very simple pro-
gram with no control statements the
flow of control line would go from
top to bottom. Its ‘shape’ would
therefore be a straight line:

ld adle
20 BHA+2
30 PHRINT A
40 PRINT B

As programs become more com-
plicated and use control statements
such as GOTOs, then the flow of
control line becomes split and
doubles back on itself and its 'shape’
becomes complicated:

Neither of these two example pro-
grams does anything useful so don't
think you are missing their mean-
ings!

As you might expect, the more
tangled and twisted the flow of con-
trol line becomes, the more difficult
it is to understand the associated
program. In BASIC the biggest
cause of tangled flow of control is
the GOTO statement. If you are usd
to writing programs 'as you go
along’ without planning then you
will be both haphazard and oppor-
tunist in your use of GOTQO. In other
words you will use GOTO either to.
get you out of a situation that you
have programed yourself intc or you
will suddenly see how you can save
a few lines by jumping to another
part of the program. If you go back
and modify such a program then the
chances are that you will make the
flow of control even more tangled
than it was in the first place!

e
The free use of GOTO in BASIC
produces a complicated flow of
control.

The result is that most BASIC pro-
grams resemble spaghetti. Unfor-
tunately, this spaghetti image has
tended to rub off on BASIC rather
than on the programmers who pro-
duce it.

There is another important pro-
blem with spaghetti programs. If
you lock at any small section of pro-
gram then, if the flow of control is
very mangled, it is almost certain
that there will be more than one way
of reaching it. Now this may not be a
problem if the program is working,
but if you're trying to debug it then
it can cause unnecessary confusion.
The value each variable in the sec-
tion is supposed to have depends on
two things — its initial value and
what is done to it in the section.
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Although what is done to it is fixed
and easy to see, if there is more than
one way to reach the section of pro-
gram then it is very difficult to work
out its initial values because it
depends on which route was taken.

If you agree that spaghetti pro-
grams are something that we could
well do without then you will be in-
terested to learn that there are some
very simple rules that help produce
clean, ‘well-structured’ programs. If
you do not see what is wrong with
spaghetti then much of what follows
will at best seem irrelevant and at
worst an unnecessary cramping of
your programming style. The unual
argument against SP is that ‘free
style’ programming can produce the
fastest and most compact programs.
This is true. However, you can pro-
duce a program that is just as effi-
cient by writing a well-structured
program and then, by changing on-
ly the parts that are causing it to
slow down, you can make it run atan
acceptable speed.

Structured Programming
The basic idea behind produc-
ing well-structured programs is very

simple.
.\.

Use only a small number of
ways of changing the flow of
control.

If we choose very simple ways of
changing the flow of control and
build up larger programs using
these then the overall flow of control
should be easier to follow for two
reasons!

1) It should be easier to spot the
standard 'shapes’ that make up the
flow of control line, and
2) There should be no 'tangles’'in
the flow of contral line.

[1, in addition, each of the ways of
changing the flow of control can be
put together so that each part of the
program can only be reached by
one route then so much the better.

At this point you may think that
although this sclution sounds simple
it is impossible to use. Surely you
cannot restrict the ways in which
control can pass through a program
to a few simple forms? After all,
think how complicated the flow of
control can be in a spaghetti pro-
gram. s it really possible to rewrite
such a program so that it is well
structured?

The answer to both these questions is
YES! And this is not just an opinion.
It can be proved that you can write
any program using a very small
range of simple changes in the flow
of control. In particular, any pro-
gram can be written using only some
form of IF statement, that will select
between two alternatives, and some
form of conditional loop, that will
cause a group of statements to be
repeated until a condition is
satistfied. In terms of the flow of con-
trol, the IF statement divides it into
two and the loop causes it to go back
on itself.

You can write any program us-
ing a combination of condi-
tional loops and IF statements.

Although you can write programs
using only these two types of control
it is easier in practice to invent a few
more. Traditionally, four types of
flow of control have been used to
write structured programs:

1) The sequence (see Fig. 1) — This
is the default flow of control in all
computer languages and cor-
responds to instructions being ex-
ecuted one after the other.

2) The DO...WHILE (see Fig. 2) —
This repeats a sequence as long as a
condition, P, remains true. The test
is made before the sequence block is
entered. Therefore, it is possible to
bypass the execution of the se-
guence at the first test.

3) The DO...UNTIL (see Fig. 3) —
This repeats a sequence until a con-
dition becomes true. Notice that in
contrast to the DO...WHILE, the test
is made after the sequence has been
executed — hence the sequence
must be carried out at least once.
4) The IF (see Fig. 4) — This tests
some condition and carries out se-
guence 1 if it is true and sequence 2
it is false.

The choice of these four is sensible
in that it includes two types of loop
— one that can skip the sequence
without ever allowing it to be car-
ried out and one that insists that it is
carried out at least once — and an
IF that will select between two alter-

‘ BEGIN '

PROCESS 1
1

PROCESS 2

it = = = =

PROCESS N

A

END

Fig. 1. A straight sequence.

( seam ) Fig. 2. The DO...WHILE loop structure.
Y

e o

SEQUENCE
BLOCK

TRUE

f FALSE

BEGIN

A6

SEQUENCE
BLOCK

<>

TRUE

FALSE

Fig. 3. The DO...UNTIL loop structure.
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natives. Using these statements you
can build any program, no matter
how complex.

Many computer languages con-
tain this traditional set as direct in-
structions. For example, Pascal in-
cludes an [F, a WHILE and UNTIL
statements. Other languages, for ex-
ample many versions of BASIC, do
not and as a result it is often said that
it is impossible to write well-
structured programs using them.
This, however is not true. This tradi-
tional selection is just that — a
SELECTION. As long as you include
some sort of [F and some sort of con-
ditional loop then you can choose
your own set of control statements
and use them to write well-
structured programs.

In practice there are many ad-
vantages in using, or at least know-
ing about, the traditional set — they
are the basis of many computer
languages and are used by many
other people.

Structuring BASIC

The discussion about structured
programing has so far been in
general terms and seems to make no
reference to any computer language
in particular. However, lurking
behind this discussion is the shadow
of a computer language such as
ALGOL or Pascal that includes the
traditional structured control
statements described above. What
this means is that most descriptions
of structured control statements
described above. What this means is
that most descriptions of structured
programming concludes with some
statement like 'SP is not possible in
BASIC'. Indeed, the argument that
SP is a good thing is often incorrect-
ly taken to mean that BASIC is a bad
thing! But,

The UNTIL loop can be written as:

start of loon -

BASIC statements

IF not condition THEN GOTO —
end of loop

The standard form of the IF state-
ment is more difficult because of the
different ways that the BASIC IF is
implemented. Using only the
simplest form of the BASIC IF, ie
[F.. . THEN GOTOQ, the structured
[F of Fig. 4 can be implemented as:

IF condition THEN GOTO —
BASIC statements
corresponding to
the ELSE part

GOTO
BASIC statements s——————
corresponding to

the THEN part

end of IF

These days most BASICs come com-
plete with a full

LE L THEN e L EL SRR
form of the IF statement which is the
exact equivalent of Fig. 4. An im-
portant point to notice is that if the
list of statements following the THEN
or the ELSE is very long, it is ad-
visable to turn them
subroutines.

Although you can write any
BASIC program using just these
forms of flow of control, it would be
silly to ignore the very convenient
FOR loop. You can use the FOR
loop to repeat a list of statements a

SPisa program;m'n g technique
applicable in any computer
language.

The easiest way of using SP in
BASIC is to find equivalents of the
traditional set of forms of the flow of
control. This is not difficult. For ex-
ample, a WHILE loop can be written
as follows.

IF not condition THEN GOTO
other BASIC
statements

OTO

BEGIN

TRUE FALSE

SEQUENCE
BLOCK

SEQUENCE
BLOCK

B Ol

Fig. 4. The conditional branch structure.

end of loop--

into’

known number of times. SP does
place a couple of restrictions on the
way you can use a FOR loop, for ex-
ample, you should not jump to a
statement that is in a FOR loop nor
jump out of a FOR loop before it is
completed.

The ‘one statement’ IF

There is a simpler form of the IF
statement which is well known to
BASIC programmers. It is the one
that carries out a statement if the
condition is true and skips to the
next statement if it is false, ie

IF condition THEN statement
rest of the BASIC program

This is just a special case of the
general [F with no statement follow-
ing the ELSE. However, this ‘single
statement’ form of the IF is more dif-
ficult to handle than it locks. For ex-
ample, the one statement IF can be
constructed from the two statement
form of the IF simply by not writing
any statement in the ELSE part:

IF condition THEN GOTO—
GOTO

BASIC statements e————— 1
forming THEN part

end of IF

But this can be simplified by chang-
ing the condition to 'not condition’
and leaving the THEN part empty:

IF not condition THEN GOTO ——
BASIC statements
forming the ELSE
part

end of [F-=

In BASIC it is easier to SKIP a list of
statements when a condition is false
than to carry out the list when a con-
dition is true.

For Example. ..

At this point, an example is long
overdue. It might be thought that
the best sort of example would be
one that introduced two programs —
one written in free style spaghetti
and the other deing the same thing
but well structured. In practice
though, a program that is long
enough to show the full horror of
free style programming is too long
for the newcomer to SP to ap-
preciate what is going on in the
structured version. Instead, a short
program illustrating the use of the
BASIC equivalents of the WHILE,
UNTIL and IF will be given. If you
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want to see the transformation that
SP can bring to a spaghetti program
then I would urge you to convert an
existing program and see for
yourself how much more clearly you
understand the program and ap-
preciate the method.

Structured programming is an
activity on-lookers rarely ap-
preciate.

tional structured flow of control are
indicated.

li=

W
H [
T
L
E

10 DIM A(N)

50 K=¢
60 I=1
70 IF I>=N THEN GOTO 179

90 I=I+1
100 GOTO 160
110 T=A(I)

120 A(L)=A(I+1)

130 A(I+1)=T
140 K=1
[ t 150 I=I+1

CHSs ZC

168.GOTO 74
170 IF K<>@ THEN GOTO 5@
180 ....REST OF PROGRAM

The example given below is a simple
sorting program. Given an array A
of size N, it sorts the contents into
ascending order using a technique
known as a bubble sort.'The array is
scanned and adjacent elements (ie
A(I) and A(I+ 1)).are compared. If
they are in the wrong order then
their contents are swapped. The ar-
ray is fully sorted when no swaps are
made during a complete scan.

A structured BASIC program to
implement this method is given
below. Notice that the lines of
BASIC that correspond to the tradi-

The IF in the middle of the program
compares the two adjacent
elements. If they are in the wrong
order, the 'THEN' part swaps them
and increments the index [. If they
are in the correct order, then the
'ELSE’ part simply increments the
index I. The WHILE carries out the
scan of the array A. As long as the
index is less than N then the IF will
be carried out (ie the loop continues
WHILE I <N). The UNTIL is respon-
sible for the repetition of the scan
until no swaps are made. The
variable K is set to zero inside the
UNTIL and remains zero unless a

80 IF A(I)>A(I+l) THEN GOTO ll@

swap occurs when it is set to 1. Thus,
if a swap is made, K is not zero and
the scan is carried out again.

There are a number of things
that can be done to improve the
readability of this program. For ex-
ample, as we know how long the ar-
ray A is, the WHILE loop can be
replaced by a FOR loop. That is, in-
stead of line 70, write:

70 FOR I=1 TO N=-1

and remove lines 90 and 150 and
replace 160 with NEXT I. Remember
that this program is an illustration of
SP methods and not necessarily the
only way it should be written.

Programming Style

Now that you know something of
structured programming you should
try to write a some programs taking
particular care over how you handle
the flow of control. As you gain ex-
perience, you do not have to feel
that you are forced to apply struc-
tured programming as if it were a
straight jacket. What is important is
that you understand the ideals of
good programming style.
Remember, bugs love spaghetti!

i e

BBC Microcomputer or Acorn Atom

Acornsoft is the software
division of Acorn Computers,
designers and manufacturers, of the
BBC Micro and Atom. We know
better than anyone the capability of
the machines, we know how to get
the very best from the hardware. And
we have produced a range of
exciting games, exacting business
and useful household software.

The Biggest Range Available
Acornsoft software ranges from

authentic arcade games like

Snapper to Algebraic Manipulation

to Desk Diary to other languages like

FORTH and LISP. Striking colour,

amazing sound effects and powerful
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graphics are all used to the full. And it
does not stop there. There is a
complete range of manuals,
accessories and plug-in ROMs.

free Brochures

Just clip the coupon or write to
us and we will rush our catalogue
absolutely free. Can’t wait for the post
ring 01-930 1614 now! Don’t delay —
do it today. Let Acornsoft help you
get the best from our machine and
open the doors to your imagination.

Acornsoft and Atom are registered
trade marks of Acorn Computers Ltd.

ACORNSSFT

4A Market Hill,
CAMBRIDGE CB2 3N]J.
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Readthisad

You: “Darling, I've decided to buy a
computer”

Flen® et v vl @ X Xad 5§ W el A il

You: “Yes, [ know we could do with a
new washing machine. But the new
Dragon 32 Computeris muchmore
important. It's the first computer
actually designed for all the family -
and it costs under £200!”

Her: “**++?(l@£ £2?! fortune!”

You: “No, Im not being selfish. Com-
puters are for the whole family - and
theyTe going to play a bigpartin the
children’s future’

Her: @he

From this point
on, the conversation
should follow more
asonable lines.

¢ Allowing you to fully

ges of the new Dragon
2 family computer.

RAMFORUNDER £200"

- Forastart, the Dragon

rs 32K RAM. Your wife may
tunderstand that,sojust tell
r that the Dragonss capabilities
are truly massive - at least twice
powerful as its competitors
ith some features you won't find
en in more expensive units, The
gon will give you all the power
likely to need, and more, to
your own programs - along with

xplain the many advan-

an exciting range of software which can
do anything from helping with kids
spelling and arithmetic to creating your
own cartoons.

THE FIRST FAMILY COMPUTER.

All of which brings you nicely to
the point where you tell your wife just
how much fun the kids will have with
the Dragon. How it will save her all that

*Television
not included
in price.

money on those
Space Invader machines.
How it will magically translate simple
typed instructions into beautiful draw-
ings and designs using set, line, circle,
draw, scale, rotate and paint features, in
up to 9 colours - and play and compose




to your wite.

SPECIFICATIONS

6809E MICROPROCESSOR. Pet, Apple, Atari400,
BBC Micro,and VIC 20 still have the less powerful 6502.

32K RAM (as standard). At least twice the power of
similarly priced machines. Expandable to 64K RAM.

EXTENDED MICROSOFT COLOUR BASIC (as standard).
Featuring: ADVANCED GRAPHICS (set, line, circle,
paint, print, draw, rotate and print using).
ADVANCED SOUND 5 octaves, 255 tones:
AUTOMATIC CASSETTE RECORDER CONTROL.
FULL EDITING with INSERT and DELETE.

9 COLOUR, 5 RESOLUTION DISPLAY.
USE WITH ANY U.H.E TV and/or separate PA.L. monitor.

PROFESSIONAL QUALITY KEYBOARD.
Typewriter feel. Guaranteed for 20 million depressions.

PRINTER (Centronics parallel).
JOYSTICK CONTROL PORTS.

with 5 octaves of music. How it will
engross your children in mind-boggling
adventures in dungeons and caves with-
out even getting their knees dirty. And
the Dragon works with any UH.E TV

THEYTL LEARN AS THIEY P AY

Andthen you can casually point out that
although the kids are having fun,
theyTe also learning. And within

~ avery short space of time, the

—  whole family will be completely
at home with programming - with

computer language - with every aspect

of how computers work. Which cant do
their future prospects any harm at all.

BRILLIANTLY SIMPLE
INSTRUCTION MANUAL.

The Dragon is made in Britain,

designed with the help of British Univer-
sities. And it's also worth remembering

that the Dragon’s instruction manual
is clearer and easierto
understand than any
otherhomecomputers. *

That its top-quality
keyboard is as easy to
use as a typewriter, and
so well made it's guaranteed
for twenty million
depressions.

TAKE THE FAMILY DOWN

THEHIGH STREET. .

And if she still wants to know more,
take her to see the Dragon 32.1tll soon
be available in most good stores - or you
can send the coupon for further details.

And if youre one of our many lady
readers, please accept our apologies.

Perhaps youd like to read this ad to
your husband.

DRAGON 32

The first family computer.

To: Jean Webster, Dragon Data Ltd., Queensway, Swansea
Industrial Estate, Swansea, Glamorgan SA5 4EH.
Tel: 0792 580651.

Please send me further information about the Dragon 32.

Name

Address

CT/9/82

A member of the Mettoy Group of Companies.
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do not play Golf! It has always
I seemed to me that some hobbies
are incompatable with
computing, but Golf is surely
incompatable with all known human
activities other than drinking!!

It was therefore with some
alarm, not to say fear of infection,
that I greeted a golf addict who
announced that he wished to discuss
computers. He explained that there
were many activities around the
clubhouse that clearly called for the
use of a computer and to this end he
had recently purchased an 8K
OHIQO machine. Unfortunately, due
to the pressures of work (and Golf)
he had not yet had time to plug it in,
let alone spend the couple of weeks
necessary to master the art of
programming. The big annual Golf
tournament was due in four weeks
and he wished to commission a
program to help with the difficult
task of scoring. (If you lock up the
word ‘'commission’ in your
dictionary, you will find that it does
not necessarily involve payment!)

The Specification

Fortunately (he explained) the
program would be straightforward,
the specification being as follows:

1) There would be up to 200
competitors.

2) For each competitor the
following details would be entered
in the computer.

Player's Name.
Handicap (H).

Total strokes for first nine holes
(front nine F9).

Total strokes for last nine holes
(back nine B9).

How many holes took only

two strokes.

Whether the player was a club
member or a visitor.

3) The computer would then sort
this out and announce the first few
places in each of the various prize
categories:

The Best Round (Nett) (This takes
account of the players handicap
and is F9+ B9—H)

The Best Round (Gross) (F9+ B9)
Best Front Nine (F9)

Best Back Nine (B9)

Best Round (Nett) Club Player

Devising a program from scratch to perform a single task
is one of the best ways of learning. We look at a real-life
example.

Best Round (Gross) Club Player

Most Two's

He also requested that the program
be ready as soon as possible!

The Dialogue

I explained that what he
required was not possible on an 8K
machine as it could not hold all the
necessary data.

He said that perhaps he had not
made the position clear. The task of
sorting out the score cards by hand
was truly terrible. The program he
needed would be if immense benefit
to at least six people and would be a
giant step forward for mankind.

I explained that what he
required was not possible on an 8K
machine as it could not hold all the
necessary data.

He said that he had been given
to understand that [ was quite good
at programming. (He curled his lip
contemptuously.)

Afraid for my reputation, I
suddenly had a flash of inspiration.
All the data that he had mentioned
consisted of whole numbers, each
less than 256!! POKEd directly into
RAM this would not take up too
much space. Eyeing him sternly, I
told him that whether he liked it or
not, there was simply not enough
room in memory — each player
would have to be allocated a
number, names could not be
entered.

He agreed that this was an
acceptable limitation. It would take
all the hard work out of the job of
sorting, although it was a pity,
because it would have been nice to
see all the winner's names on the
screen. He apologised for
misunderstanding my comments
but, he had gained the mistaken
impression at first that [ was
suggesting that the whole thing was
impossible!

A Digression Of Sorts

[ didn't really mind attempting
the program for him. [ have a UK 101
which is very similar to his
computer, particularly as both
machines are modified for 32 lines
of 48 characters and are fitted with
the CEGMON Monitor. You might
also say that I was into sorting as [
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had been experimenting with sorts
of various kinds. However, this
would be the first practical use of
one of the more complicated types
and [ wasn't quite clear how I would
sort a set of data for any one of six
different characteristics.

You may care to experiment
with the program Comparison Of
Serting Methods which generates a
number of random strings and then
sorts using any one of four different
sorting methods. However, you will
find that once the number of items to
be sorted gets very large, say more
than 100, the bigger programs have
to be used if the sorting time is to be
kept reasonably short. A simple sort
like Straight Sort looks at all the
members of the array to find the
next, until all are in order. First, it
looks at N items then at (N-1) items,
then at (N-2), and so on. Suppose it
took one second to look at each
item. Then it would take
1+2+3+4+5 ... all the wayupto
N seconds. The difference between
sorting 100 and 101 items would be
101 seconds! You can see why this
process becomes unacceptable even
at real-time intervals.

The better sorting methods like
Quicksort and Heapsort take a time
period which is proportional to
number to be sorted, so that if it
takes 30 seconds more to sort 300
than 200, it will take 30 seconds
more to sort 400 than it did 300. (It
may not seem quite like this on your
computer because you will probably
be working with a restricted memory
space and your computer will keep
taking time off to tidy up the
workspace.) This process is often
referred to as garbage collection
and on some machines the software
for carrying out the operation has
been found to be defective.

If you have any problems in this
area then they will be revealed by
the sorting program; they will result
in either a program crash ot in
delays of many minutes. Start with a
small number of items so that you
will learn what to expect. It is
interesting to use a stopwatch and
plot graphs. You will soon come to
appreciate which sort to use for a
given task. All of the sort programs
are given in a form for sorting
strings, but they can be easily
changed for numbers by simply
changing the string variables to
ordinary variables.

Getting back to Golf!
The first job was to add a few
more items to the specification:

4) The program should be

virtually fool proof. No dropping out
at INPUT statements. (He wasn't
getting me down to the clubhouse.
First thing you know I'd be
swapping my EPROM programmer
for a stripey umbrella.)

5) The data must be protected
and capable of being saved and re-
used with this or other programs.
(Not written by me.)

6) Unlike some of my earlier
programs, this one would be
properly planned with flowcharts
and, and ... Oh well, I could always
tidy it up afterwards.

People tell lies, you know, about
Systems Analysis, flowcharts,
structured programming and the
like. They lead you to believe that
such methods will actually produce
a program rather like a sausage
machine produces sausages. The
truth is that no flowchart or
philosophical discussion ever
produced anything worthwhile that
wasn't known in the first place. You
can bet your sweet life that
Archimedes shouted Eureka! before
he wrote anything down, and
Einstein wasn't doodling with tenser
calculus when he cottoned on to
Relativity — he went looking for it,
just to prove that which he already
knew to the rest of us bums. I'd seen
how to POXE the data into RAM and
[ could see how to do the rest of the
program except for two things: how
to sort for any one of six
characteristics and how to handle
the INPUTs in a BASIC program.

Playing With It

I was sitting in the computer
club playing God, that is to say I
was altering a game so that [ could
win. The people with the games
units may have better graphics but
they miss out Olympus-wise. (A
program doesn’t know it's been
altered, does it? Think about that
tomorrow when you're having your
breakfast — someone up there may
have altered your program!) Then
up comes young Jeremy.

“"What shall 1 do now” said
Jeremy. [ explained about not
dropping out of INPUT statements.

"Do me a subroutine” I said, "It
must accept only certain inputs from
the keyboard. All the numbers, the
letters Y and N, and the Return key.
Let it come back with a string when
it gets a Return.” He ran off to his
computer. The lad is only 13 and
obviously a genius. We manage to
conceal this from him by the usual

tricks; mostly we pretend that he
doesn’t understand what we are
talking about. One day he will
probably write a useful new
computer language, but only if we
can prevent him from going off half
cocked. He returned with the
subroutine in 10 minutes! Sigh . ..

"I put in the Rubout key as well”
he said, "Did you want me to put in
the Rubout key?"

"Well, of course” 1 replied.
"Now go and see if you can improve
this Disassembler program.'’
Jeremy's subroutine starts at line
6000 and if it will not work on your
computer, you could always replace
G @SB SNGEO0N with SN P
A$:P=VAL(AY).

Blocking Bytes

I had decided that I would
arrange the data in memory in
blocks of 256 bytes. The first block
starting at $1A00 would store details
of the players handicap. I would
keep them in order so that the
handicap of player number 7 would
be at the location $1A07. Successive
blocks would contain F9, B9, 2s and
flags to indicate club membership.
As I only needed to sort for the best
10 or so, I could initialize the RAM
by setting all of these locations to
255. This would mean that if a player
did not take part, his score would be
automatically set high and would
not appear on the screen.

If data is arranged in the form of
a string, it is possible to sort for
MID$% or RIGHT$ combinations, and
[ could see that it would be possible
to do something similar with a 236
by 6 array. The trouble was that
there would not be rcom in memory
for such an array. I didn't care for
the idea of trying to shuffle the data
around in the blocks either, it would
take too much time and in any case,
it is much more useful to keep them
in the order of player’'s numbers.

I wonder if you have seen the
answer while [ have been beating
about the bush? Loock at it this way
... suppose we want to sort for the
best B9. Then move the B9 data into
A(N) and sort. Let us say that the
best B9is 31 so that A(1)= 31, great,
but which player is this? We don't
need the actual scores, what we
really need at this stage is the
player's numbers in the correct
order for the best B9. Given that
order we can easily get all the
players details and put them on the
screen! So, this is what we must do:

Transfer the data to be sorted into
A(N)
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Set up another array G(N) so that to have just the winner's names on ideas then you might take a walk

it contains the players numbers. the screen, and thereisa problemin down to your local golf club. But be

At first G(1)=1, G(2)=2, etc. setting handicaps ... sigh. warned, it's rather like getting your
If you are looking for program leg caught in a mangle.

Then we sort A(N) but each time

we rearrange the data we also

move the corresponding player's Program Notes:

number. So that at the end of

sorting, G(N) contains the new Line 30
order of players.
Line 40
We can then throw away the data T
in A(N) and announce the
winners. Lines 50-60
The Nineteenth Hole Lines 80-100

I hope that you find the program
to be of interest and can adapt it for Lkt
other purposes. My golfing friend 160
tells me that it was a success;
although if several players got the
same score, it was necessary to refer
to the score cards and break the tie
by other rules, and it would be nice

Sets up USR(X) vector to FDOO Hex which gets a
character from the keyboard.

Memory limit - protects the data stored at the top of
memory.

X1 to X6 are the start of each of the six pages of data. The
last page is not used in this program.

Not essential to the operation of the program but usetul
in that it reduces the sorting time.

Check to see if the last location is set to FF Hex (256)
indicating that data is present. If not, initialize the
memory by setting locations to FF Hex. This allows the
entry of previously recorded data and has the advantage
that the data is not lost following a Reset and RUN
instruction.

Program Listing

10 REM ** COMPARISON OF SORTING METHODS
20 PRINT CHRS(26);:REM ** CLEAR SCREEN
39 INPUT "HOW MANY ITEMS";N

4 DIM AS(N),B(INT(LOG(N)/LOG(2)+1),2)
50 FOR I=1 70 N

60 FOR K=1 TO 10

70 AS(I)=AS$(I)+CHR$ (65+INT (RND(8)*26))
80 NEXT K

9@ PRINT I;A$(I)
108 NEXT I
118 PRINT:PRINT
120 PRINT "WHICH SORT":PRINT:PRINT

130 PRINT "[7 SPC]l -------—- QUICKSORT"

149 PRINT:PRINT

150 PRINT "[7 SPC]2 —----==-—= HEAPSORT"

160 PRINT:PRINT

179 PRINT "[7 SPC]3 ——---oe—— SHELES SORT"
180 PRINT:PRINT

199 PRINT "[7 SPC]4 ——=—-—-——- STRAIGHT SORT"

208  PRINT:PRINT

219 INPUT OK

220 ON OK GUSUB 320,544,848,749

23¢9 FOR I=1 TO N

249 PRINT A$(I)

2580 WNEXT I

268 GOTU 95¥

2789 REM ** QUICKSORT

280 REM ** MALN PROGRAM TO CONTAIN:
299 REM ** DIM AS$ (N) ,B(INT(LOG (N) /LOG (2)+1),2)
399 REM ** FOR N ITEMS. AS$(0) NOT USED
318  REM ** QUICKSORT ROUTINE

329 s=1

330 B(l,1)=1:8(1,2)=N

340 L=B(S,1):R=B(5,2):5=5-1

35¢ I[=L:J=R:X$=AS (INT(RND(8)* (R-L)+0.5)+L)
3680 LF AS(I)<X$ THEN [=I+1:GOTO 364
370 IF X$<AS(J) THEN J=J-1:GOT0 379
33 [F I>J THEN 40¢

390 WS=AS(1):AS(I)=AS(J):AS(J)=W5:[=1+1:0=0-1
490 IF I<=J THEN 360

418 IF J-L>=R-I THEN 459

420 LF I>=R THEN 44p

430 S5=5+1:8(S5,1)=I1:8(5,2)=R

440 R=J:GUTO 480

450 [F L>=J THEN 47¢

460 S=S+1:8B(S,l)=L:B(5,2)=J

47¢ L=I

488 IF L<R THEN 354

49¢ IF S>4 THEN 34y

508 RETURN

51¥ REM ** HEAPSORT

520 REM ** 30/TS A$(l) TO AS(N)

530 REM ** HEAPSORT ROUTINE

54¢¥ M=N:FOR L=INT(N/2) TO 1 STEP-1
550 BS$=AS(L):I=L
569 J=I+[:IF J>M THEN 610
579 IF J=M THEN 599
580 IF AS(J+1)>AS$(J) THEN J=J+1
599 I[F B3>=AS$(J) THEN 610
600  AS(I1)=A$(J):L=J:GOTO 560
6180 AS(I)=BS$S:NEAT
62 L=1:FOR M=N-1 1O 1 ST
630 BS=AS(M+1):AS (M+1)=AS
648 J=I+I:IF J>M THEN 690
658 IF J=Mm THEN 679
660 IF AS(J+1)>AS(J) THEN J=J+1
6780 IF B$>=A$(J) THEN 690
689 AS(I)=AS$(J):I=J:GO0T0 640
698 AS([)=B35:NEXT
708 RETURN
713 REM ** S5TRAIGHT SORT
726 REM ** ALSO CALLED BUBBLE SORY!
730 REM ** STRAIGHT SORT ROUTINE
744 Tl=N
758 F13%=AS$(T1):FOR I=¢ TO Tl=-1

)

Ep-1
(
{

1):I=L

1
768 IF A$(IL)<F1$ THEN 739
778 F2$=F135:F1$=AS3(I1):AS(L)=F25%
788 WNEXT
799 AS$(T1)=F1$:T1T1=T1-1:IF T1>1 THEN 758
800 RETURN
81Y REM ** SHELL SORT
820 REM ** SEE ALSO CT FEd '8l
830 REM ** SHELL SORT ROUTINE
849 K=n
850 K=INT((K+l)/2):S=N-K
860 FOR [=1 TO S:J=I
870 [F A$(I)<=AS$(I+K) THEN 92U
880 X$S=AS (J) tAS (J)=AS (J+K) :AS (J+K) =X$
899 [F (J-K)<1 ‘TdEN 920
980 IF AS(J-K)<=AS5(J) THEN 92¢
9l@ J=J-K:GOTUL 8849
92¢ NEXT I
93¢ IF K<>1 THEN 850
Y49 HKETURN
950  END

The Comparison of Sorts program

1@ REM ** GOLF TOURNAMENT SCORING PROGRAM

20 REM ** DRIGINATED ON UK 141

390 POKE 11,0:POKE 12,253

40 POKE 129,255:POKE 1392,25:POKE 133,0:PUKE 134,26
50 X@=255:X1=6656:X2=6912:X3=7168

60 X4=7424:X5=7680:X6=7936

70 PRINT CHR$ (26) :PRINT:PRINT:PRINT:PRINT

83 PRINT "[3 SPC]HOW MANY PLAYERS ARE TAKING PARI"

42
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A CHUBEGESE S RN G,

99 PRINT 5038 PRINT
199 PRINT "[3 SPC]IN ‘THE COMPETITION (UP TO 255) 2"; 5040 Cp=p
1190 GOSUB 600¢:PRINT CHRS$ (26):N=P 5050 FOR I=1 TO N
1280 LF AS="" THEN RUN 5060 Z1=PEEK(X1+G(1)):Z2=PEEK (X2+G(I)
139 IF N<4 OR N>255 THEN RUN 5070 Z3=PEEK(X3+G(I)):24=XU0-PEEK(X4+G(I))
144 IL=PEEK(8191) 5088 Z5=PEEK (X5+G(I))
159 IF IL=255 THEN 170 5098 IF Z1>24 THEN 5168
160 FOR I=# T0 1535:POKE I+X1,X@:NEXT I 5108 IF FL=1 AND Z5<>1 THEN 5160
178 DIM A(N),G(N) 5118 CP=CP+1:IF CP>10 THEN 5160
180 PRINT CHRS$ (26); 5128 PRINT
190 PRINT:PRINT 5130 PRINT TAB(5);G(I);TAB(15);2L;
208 PRINT " SELECT:-" 514@ PRINT TAB(21);Z2;23;" [SPC]";24;"[2 SPC]";Z2+Z3
218 PRINT:PRINT:PRINT 5158 PRINT "[3 SPC)";Z2+23-Z1
220 PRINT "([9 SPC] (1) --- ENTER SCORES" 5160 NEXT:FL=0
234 PRINT 5178 X=USR(X):GOTO 188
244 PRINT "([9 SPC] (2) =--- BEST ROUND (NETT)" 5999 REM ** INPUT SUBROUTINE
250 PRINT 6000 AS=""
260 PRINT "[9 SPC](3) --- BEST ROUND (GROSS)" 6018 X=USR(X):P=PEEK (533
270  PRINT 6020 IF P=13 THEN 6680
289 PRINT "[9 SPC)(4) -—-- BEST FY" 6030 IF P=95 THEN 6090
290  PRINT 6048 IF P=89 OR P=78 THEN AS$=CHRS (P):PRINT A$:RETURN
300 PRLWNT "[9 SPC)(5) --- BEST 89" 6850 IF (P>57) OR (P<48) THEN 6018
319 PRINT 6060 AS=AS+CHRS (P)
320 PRINT "[9 SPC](6) —--- BEST ROUND (NETT) CLUB"™ 6078 PRINT CHRS (P);:GOTO 6610
33¢ PRINT 6088 P=VAL (AS):RETURN
340 PRINT "[9 SPC](7) --- BEST ROUND (GROSS) CLUB™ 6090 IF LEN(AS)=8 THEN 6418
350 PRINT 618@ IF LEN(AS)=1 THEN AS="":GOTO 6070
360 PRINT "[Y SPC](8) -—-- #OST TWOS" 6118 AS=LEFIS(AS,LEN(AS)-1):GOTO 6078
378  PRINT 9@0@ REM ** HEAPSORT OF A(l) TO A(N)
380  PRINT 901¢ FOR I=1 TO N:G(I)=I[:NEXT I
390 PRINT ™ 7 ";:GOSUB 60ud 90280 ™M=N:FOR L=INT(N/2) TO 1 STEP-1
400 PRINT CHRS (25); 9839 B=A(L):Bl=G(L):I=L
419 IF P<1 OR P>8 THEN 180 9040 J=I+I1:IF J>¥ THEN 9090
420 ON P GOTO 433,79¢,83v,870,908,930,950,97¢ 9658 [F J=M THEN 9078
430 PRINT "[4 SPC]+++++++ ENTEZR SCORES +++++++" 9060 IF A(J+1)>A(J) THEN J=J+1
449 PRINT:PRINT:PRINT 997@ IF 8>=A(J) THEN 9499
459 PRINT " TO EXIY THIS ROUTINE PRESS RETURN" 9980 A(I)=A(J):G(I)=G(J):I=J:GOTO 9849
460 PRINT:PRINT 9690 A(I)=B:G(I)=Bl:NEXT
479  PRINT " [0 CORRECT A AISTAKE RE-ENTER ALL DETAILS" 919@ L=1:FOR M=N-1 TO 1 STEP-1
489 PRINT:PRINI':PRINT:PRINT 9110 B=A(M+1l):Bl=G(M+1):A(M+1)=A(1l):G(M+1)=G(1l):I=L
490 PRINT " PLAYER NUMBER (1 TO";u;") ? "; 912@ J=I+I:IF J>wM THEN 9170
500 GUSUB 6UPW:UL=P:PRINT:PRINT 9139 IF J=M THEN 9150
510 L[F AS="" OR A$="Y" OR A$="N" THEN 130 9140 IF A(J+1)>A(J) THEN J=J+1
520 LF UL>N OR Ul<l I'HEN 189 915@ IF B>=A(J) THEN 9170
530 PRINT " HANDICAP[19 SPC]2 "; 9168 A(I)=A(J):G(I)=G(J):[=J:GOTO 9120
540 GUSUB 60@0:U2=P:PKLINT:PRINT 9178 A(I)=B:G(I)=Bl:NEXT
554 IF AS="" OR AS="Y" OR A$="N" THEN 189 9180 RETURN
560 LF U2>24 OR Ul<Y IHEN 180 9200 END
579 POKE X1+Ul,u2
580 PRINT " whAT WAS FY({l6 SPC]? "; The Clubhouse Special listing
590 GOSUB 6UPD:U3=P:PRINT:PRINT
G@B LF AS="" OR AS="Y" OR AS="N" THEN 188
614 IF U3>Y9 OR U3<ld TdEN 180
620 POKE X2+Ul,u3
630 PRINT " WHAT WAS BY[l6 SPC]? ";
54¥ GOSUB 6GUWY:U4=P:PRINT:PRINT
658 L[F AS="" OR a$="Y" OR AS="N" THEN 130
664 LF U3>99 OR U3<lY THEN 130
670 POKE X3+Ul,U4
68 PRINT "HOW MANY TWOS[15 SPCl2 ";
690 GUSUB 6UWP:U5=P:PRINT: PRINT
788 IF AS="" OR A$="Y" OR AS$="N" THEN 130
710 LF U5<d OR U5>9 THEN 189
728 POKE X4+Ul,X@-U5
738 PRINT " A CLUB MEMBER (Y OR N)[5 $PC]? ";
744 GOSUB 6000:U6=P
758 IF AS$="" THEN 18¢

760 IF A Y" THEN POKE X5+dl,l

779 IF A$="N" THEN POKE X5+Ul,Xd

788 PRINT CHRS (26);:GOTO 438

798 PRINT " {0 SPC]l++++++++ BEST ROUND (NETT) ++++++++"
808 FOR I=1 TO N

810 A(I)=PEEK (X2+I[)+PEEK (X3+1)-PEEK (X1+I)

820 NEXT:308UB Y400:PRINT:GUTO 5400

830 PRINT " [G SPC|++++t+++ BEST ROUND (GROSS) +++++++"
840 FOR I=1 TO N

850 A(I)=PEEK(X2+I)+PEEK (X3+I)

86d NEXAT:GOSUB 9d90:PRINT:GUTO 5008

870 PRINT "[6 SPCl+++++++++++++ BEST FY +++++++t++r+4"
880 FOR I=1 TO N:A(L)=PEEK(X2+I[)

89v NEXT:GOSUB Y9P0:PRINT:GOTO 500w

998 PRINT "[6 SPC]+++++++++++++ BEST BY ++++++++++H++"
91¢ FOR I=1 TO N:A(I)=PEEK(X3+I)

9200 NEAT:GOSUB 900U:PRINT:GOTO 5009

93¢ PRINT "[5 SPC]+++ BEST ROUND (NEYT) CLUB PLAYER ++"
94 FL=1:GUTO 8%w

95¢0 PRINT "[4 SPC]++ BEST ROUND (GROSS) CLUB PLAYER ++"
960 FL=1:G0TO 848

978 PRINT "[6 SPCl+++++++++++ MOST TWOS +++++++++++++"
980 FOR I=1 TO N:A(I)=PEEK(X4+I)

990 NEXT:GOSUB 9¢¥uY:PRINT:GOTO 5400
5098 REM ** DISPLAY LEADING PLAYERS
5018 PRINT "[4 SPC]JPLAYER([5 SPC]H'CAP[2 SPC)F9(2 SPC]39

[2 5PC]2'S[2 SPC]GROSS([2 SPCINETT™
5020 PRINT "[4 SPC]==m=mmmmm e e
"
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QS DEFENDER.

UP—- DOWN — THRUST — FIRE
First and only full screen display.
Software to drive @S SOUND BD.
Moving Planetary surface. Up to
84 fast moving characters on
screen at once. On screen scoring.
Ten missiles at once. Increasing
attack patterns. Requires 8K
ROM, and 4K min of RAM. £8.850.

QS SOUND BD.

A programimable sound effects
board using the AY-3-8910.3
TONES; 1 NOISE; ENVELOPE
SHAPER: + TWO 8 BIT I/O PORTS.
Easily programmable from
BASIC, the AY chip does most of
the work leaving your computer
free for other things. Signal O/P
via 3.5 mm Jack socket Ports O/P
via a 16 pin I.C. Socket. £26.00.

QS CHRS BD./

A programmable character
generator giving — 128 SEP-
ARATELY PROGRAMMABLE
CHARACTERS. ON/OFF SWITCH.
1K ON BOARD RAM. Enables
creation and display of your own
characters to screen or printer.
Demo cassette of fast machine
code operation routines and lower
case alphabet included. See below
for ZX PRINTER listing. £#26.00.

OS5 - Lower case
abedefghiikimnoparstuvwxyz

Special offers & news

LEADERS IN CCMPUTER GAMES

FIRST CHOICE FOR ZX:SUPPORT:

QS INVADERS.

LEFT — RIGHT — FIRE

13x7 INVADERS; High score; 3
levels of play; RND saucers; Bonus
base; Drives Soundbd. & CHRS bd .
Requires 7K RAM, 8K ROM +Slow.
£8.80.

QS8 HI-RES BD.

A Hi-res graphics board giving —
286 X 192 PIXELS. 6K ON BD.
RAM. SOFTWARE SELECT/
DESELECT. MIXED TEXT AND
GRAPHICS. 2K ON BOARD ROM.
Resident fast machine code
graphies software (in ROM)
provides the following HI-RES
Commands. - MOVE x,y; PLOT x,
v; DRAW x,y; BOX x,y; UP; DOWN
LEFT; RIGHT; PRINT A$; SCROLL;
BLACK; WHITE CLEAR COPY. See
above for ZX PRINTER listings
using COFPY. £88.00.

(1) Q8 PRINTERFACE Connects a ZX Printer to an Acorn Atom. Simple,
easy to use, gives listings, commands and Hi-Res screen dump. On board

QK ROM. £28.00

(2) Q8 HARMONY A machine code programme for the Q@S sound board,
gives you easy control of phasing, chorus, tempo, volume, pitch. Complete
with sample programme to play the serenade from Mozart's Don Giovanni.

ZX81,4K RAM. £4.80

(3) QS Mother bd. +connector+CHRS bd. + The special Graphics version of
ARCTIC COMPUTING'S ZX CHESS 11. £45.00.
The strongest chess program with 7 levels of play.

POSTAL AND MONEY ORDERS TO:

Please state Type of machine, Which ROM, Memory size, when ordering.

QS ASTEROIDS
LEFT — RIGHT — THRUST — FIRE
Software to drive @S SOUND BD.
Multiple missiles firing in 8
directions. On screen scoring
Increasing number of asteroids.
Full mobility of ship to all areas of
the screen. Two asteroid sizes
Bonus ship at 10,000 points.
Requires 8K ROM, 4K min of RAM
+ SLOW function. £8.80.

QS 3K RAM Bd.

An extremely reliable static RAM
Bd. which combines with the
computer’s memory to give 4K
total. Plugs direct in to the rear
port on your ZX Computer
£18.00.

Q8 MOTHER BOARD BD. & Q8
CONNECTOR.

A reliable expansion system
allowing a total of any RAM pack
plus two other plug in boards to be
in use at once. On board 5V
regulator drives all external
boards. Fitted with two 23 way
double sided edge connectors.
Connector is 2 X23 way edge
conns soldered back to back.
Expansion can operate in two
ways— (1) COMPUTER —
CONNECTOR « Any QS add on bd.
(but no extra RAM pack).(2)
COMPUTER « CONNECTOR «—
MOTHER BD — ANY RAM PACK.
(R bds to fitin mother bd. ) Mother
board £18.00 Connector £4.00.

ALL PRODUCTS FULLY GUARANTED.
QUICKSILVA: 98, UPPER BROWNHILL RD. : MAYBUSH : SOTON : HANTS : ENGLAND.
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* Model llis Britsh ~ ® Accounting Systems
Telecom Approved for Datel : ;
200,600 and 2412 Services

. ﬁnéﬁeia_f?iaﬁning

Radie Fhask
TAS-80

mooaL i

COMPUTER CENTER

Availability - TRS-80"Computers

and accessories available at most
of our 300 UK outlets. Some listed
below.

Software - Tandy because
TRS-80 has the biggest
computer library of ready-
to-run programs. No experience
needed.

Systems From £2699
All Prices Include V.A.T.

Expandability - Buy your ideal sized computer and
never replace it. Simply expand it as your needs grow. Training ® Classrooms ® On-Site Servicing ® Leasing

[N DEEE DEEN NN DN NN BN B D N B e - Radio rhaek

YOUR NEAREST TANDY COMPUTER CENTRE TANDY COMPUTER DEALERS
BIRMINGHAM 021-643-5368/5362 Buckingham Palage Road ABERGELE 0745-826020  DUBLIN 0001-730698

Edgbaston 027-455-9175 01-828-1423 ASHFORD 07842-53024 0001-776270
BRADFORD 0274-28431/2 Kingsway 01-242-9425 BRIXHAM 0845-6565 LONDON 07-388-5271
BRISTOL 0272-214721/2 Bishopsgate 01-626-6688/9 CAMBRIDGE 0223-65334  RADSTOCK (Nr. Bath)
CROYDON 01-680-1852 Seacoal Lane 01-248-5313/4 CORK 22954 0761-32570
EDINBURGH 031-225-9337/8654 MANCHESTER 067-236-2122 WINDSOR 075-35-58072
LIVERPOOL 057-708-0133 Deansgate 061-832-2242/9314
LONDON ST. HELENS 074430774 Send For Your FREE 1982

Centre Point 01-836-1327 SOUTHAMPTON 0703-36492 TRS_BOW computer catalogue T

Name
Tandy Corporation (UK Branch), Address

Tameway Tower, Bridge Street,
Walsall, West Midlands. WS1 1LA

Postcot g Esiasstii i iiial: Noj cT




INVADGRS

The very first, perfect arcade
quality Machine Code game

on cassette for the sensational

SINCIAIR

ORDEB YOURS TODAY!
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BUG-BYTE SOFTWARE, FREEPOST (No Stamp req) LIVERPOOL L3 3AB.

ZX8l.

BIB|C|
SPALELUARP (32K)

Space Wap is a fantastic space adventure
game, far more sophisticated than most
‘Star Trek’ type games. Makes full use of
the sound and graphics facilities, and
comes with a 15 page instruction booklet
and a function key template. Probably the
most complex space game yet. Includes
high-resolution sector and battle displays,
full status reports, energy allocation
displays, and much more.

£11.50 inclusive
SPACE PIRATES (16K)

Space Pirates is a new arcade-style game for the model A model B BB.C.
Micro, using high-resolution graphics and sound. Protect your space eggs
from the invading pirates. Written in machine cade for fast c[cnon and
incredible graphic effects.

£8.00 inclusive

BBC CHESS (32K)

Very powerful chess game for the BB.C. Micro. One thousand levels of play,
plus many options including setting up board for chess problems, saving
game on tape etc. Deals with castling and en passant.

£11.50 inclusive

POLARIS (32K)

You are the captain of a Polcris submarine sailing through enemy waters
The enemy are attempting to get a large convoy across the sea to support
their froops — your mission is to sink a vital tonnage to prevem ﬂ'us
Computers responses are very fast

£8.00 inclusive

B.B.C. MULTIFILE £25.00
B.B.C. BACKGAMMON EB 00 BB | .
BBC GOLE.. N 1 "@
SlNClAIszsumRs &
MAZOGS £10.00 DICTATOR £3.00
STARTREK L5} £5.00 -DAMSEL & THE BEAST . £6.50
ZXAS ASSEMBLER £5.00 CONSTELLATION o A - _£8.00
ZXDB DEBUGGER £5.00 PROGRAM PACKS 1-8 (each) _____£4.00
ZXTK TOOLKIT £6.00
MULTIFILE £17.50
30 )
= \ P
= [
i ] 7
ANOTHER VIC IN THE WALL £7.00
VICGAMMON .
VIC PANIC
VIC COSMIADS
ATOM:
INVADERS .
CHESS £9.00
747 FLIGHT SIMULATION £8.00 PINBALL £4.50
GALAXIAN! £8.00 LABYRINTH £7.00
BR.EAKOUT £4.00 LUNAR LANDER £5.50
FRUIT MACHINE £400 GOLF £5.00

ALL PRICES INCLUDE POSTAGE

F-—------—----—‘
Please send me : l

l I enclose cheque/P.O. for 2

I OR Please debit my Access 5224 .. T
BARCLAYCARD 4929 . Expiry date

Name . i

‘Addressit Bt

Dealers Discount Available
CTa82

@]
o
Q.
(]
ENE SEE SN .-

ACCESS, BARCLAYCARD ORDERS WELCOME ON 24hr
ANSAPHONE 051-227 2642, or mail to

AR
FREEPOST, (No stamp req) VISA
LIVERPOOL L3 GAE TRGENER

BUGBYTI‘:OFI‘WARL
L-_----H-—-_—--J

.SPECTRUM..B.B.C. MICRO..ATOM..VIC

COMPUTING TODAY SEPTEMBER 1982



Mike James

NEWBRAIN REVIEWED

The thinking man’s computer? We put this re-launched
micro through its paces, or perhaps we should say

thoughts!

here are two types of new
T machine appearing on the

market at the moment. The first
is large, powerful and often makes a
feature of having a 16-bit
microprocessor ‘hidden inside. The
second is small, includes attractions
such as colour graphics, sound

output and game paddles or
joysticks, and is aimed at the
personal home/game playing

section of the market. The NewBrain
appears to fall into this latter
category in that it is very small and
supports high resolution graphics.
However, if you read its sales
literature it claims to be of interest to
a wide range of 'serious’ users —
small businesses, education,
scientific laboratories etc. Also, if
you look at its range of expansion
accessories then you have to agree
that, if things go according to plan,
the NewBrain could grow into a very
powerful system. What this means is
that it is difficult to compare the
machine with others on the market
— it may be the first 'small big
machine’!

This is probably not an
accident. The NewBrain has been a
long time in the pipeline and, if it
had been produced when its
existence was first revealed (about
two years ago), it would have stoed a
good chance of capturing the
market that is now dominated by the
ZX81, VIC and ATOM. Indeed, if it
was to try to compete directly with
the new and lower priced, Spectrum
over the coming months I doubt that
it would fare very well. The actual
story of the NewBrain's development
is a long and well known story.

Briefly, it is out of Sinclair, through
Newbury Labs and on to Grundy
Business Systems and almost
became the BBC Micro at one point.

The only obvious legacy of its
route to existence is its name —
NewBrain, which presumably stems
from Newbury Labs involvement. |
make mention of its name again only
to be able to report that when I said
in passing to a colleague, that I was
expecting to get a NewBrain guite
soon, he remarked that this was
going a bit too far and that a second
hand one would be enocugh of an
improvement! To compound my
embarrassment over the name,
when the package did arrive it had
‘NewBrain — open with care’
scrawled on the outside, a message
which worried our local postman no
end!

The Users’ View

The NewBrain is remarkably
small, measuring a slight 27 mm by
15 mm by 5 cm: it is important to
realise that this does not include the
power supply which is contained in
an external 15 cm by 8 cm by 7 cm
case. This trick of not including
power supplies in the main case
seems to be a trend that is catching
on as a way of decreasing the
apparent size of a machine (see the
TI-99/4A for example) but in the
NewBrain's case, there does seem to
be the justification that it can run off
batteries and hence the power
supply can be dispensed with. There
are two models, the A and the AD
and the only difference is that the
AD has a built-in 16-character,
14-segment fluorescent display.

The first thing that strikes you
about the NewBrain is its odd
locking ‘keyswitch' style keyboard.
If you lock carefully you will find
that all the keys you need are
present — Shift, Control, Repeat
and cursor controls — but it Jooks
strange. However, apart from the
short space bar, the keyboard is a
standard typewriter layout and the
spaces between all the keys are the
same as on any typewriter. The
difference is simply that whereas
most keyboards have tapered keys
that almost touch at the base, the
NewBrain has square keys with
worrying gaps — but in use it feels
much like a standard keyboard and
a typist should have no difficalty in
using it.

The only other external feature
that concerns the user is the row of
connectors to be found at the rear of
the machine. These consist of: two
tape recorder interfaces; a bi-
directicnal serial modem interface;
a uni-directional serial printer
interface; a video output; a UHF
output; an expansion bus connector
and a power connector. All of the
connectors are male 'multi-pin’ of a
type that I am unfamiliar with in
these sizes. However, they are of
good guality so my only reservation
is about their availability from
sources other than Grundy.

Getting started is very simple
and involves connecting to a
standard TV or monitor and
plugging in the power supply. I say
plugging in the power supply
because the NewBrain does not have
an ON/OFF switch. This is probably
due to the difficulty in switching the
three voltages supplied by the
external power supply. However,
whatever the reason, unplugging
the NewBrain from the mains cannot
be regarded as a good way of
switching it off and an on/off switch
should be added to later models.
When the NewBrain is switched on,
the screen does nothing for a
slightly worrying 10 seconds while
the operation system checks that
everything is OK. From then on you
are running BASIC and can enter,
run, save and load programs.

The screen format is either 40 or
80 characters to a line and can be
changed under software control.
The character set contains a
staggering 512 characters including
96 upper and lower case ASCII/ISO
printing characters, 64 Viewdata
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graphics, Western European
accented characters, full Greek
upper and lower case, games

graphics, etc... Of course, you can
only use 255 of these at a time but
even so this is an impressive list.
You can also mix text and high
resolution graphics of 250 dots
vertically by either 256, 320, 512 or
640 dots horizontally. There is
currently no colour and no sound.
(Indeed using the NewBrain was one
of the quietest computing
experiences | have ever had — not
even a keyboard bell brcke the
silence!l) The lack of colour and
sound and the presence of an 80
column screen reinforces the idea
that the NewBrain is aimed at
‘serious’ users. The screen quality
and the style of the upper and lower
case characters is very good and the
overall 'user impression’ is one of
quality.

The NewBrain has two cassette
ports and a lead is provided
terminated by three jack plugs that
will suit most tape recorders. Each
port includes independent motor
control, a feature that will please
anyone thinking of taking cassette
operation seriously. The speed of
operation is claimed to be 1200
baud (approx 120 characters per
second) but it seems slower than
this. From my initial investigations,
the reliability of data storage seems
good. The system worked at a wide
range of recorder volume settings
and read errors were rare. One
welcome feature is the VERIFY
command which can be used to
check that a program has been
SAVEd correctly., My only real
critisism is the lack of any 'getting
on with it'" messages during a tape
operation.

The Hardware

The NewBrain's circuit boards
are packed concertina-fashion,
rather like a three-sheet fold-out
advertising leaflet. There are three
of them — keyboard plus one line
display, memory and main
processor board — joined together
by scldered ribbon cable and folded
back on one another to form a neat
stack. The guality of construction is
good although there are signs of last
minute modifications in the form of
jumper wires on the main board and
resistors directly soldered to chips
on the memory board. None of the
chips apart from the Z80 itself is
socketed. The most notable thing
about the design of the NewBrain is
that there are very few LSI chips
present. There are a large number

of standard 74 series TTL chips used
instead. This is not to say that the
design is old-fashioned, just that
Grundy have avoided the gamble of
using specially build ULA chips that
has paid off so handsomely for
Sinclair ‘and Acorn. To emphasise
this point, the main logic board has
around 70 TTL chips whereas the
Spectrum or the ZX8] pack most of
this into one large chip! This
philosophy of ‘do it with TTL' even
extends to the serial interfaces.

The printed circuit board
forming the keyboard is
unremarkable apart from the drive
circuitry for the flucrescent display.
A small 'piggy back’ board provides
the necessary high voltage to drive
the display. The one line display is
clear and not too difficult to use. It
cannot display all the characters
that the NewBrain contains but it
does make applications packages
for use away from a TV set or
monitor possible.

As mentioned, the main board
carries a very large number of chips
including the Z80 microprocessor
which is a Z80A double speed
device. To confirm that the
NewBrain is a modern design, the
system software is contained in three
2764 EPROMs giving a combined
24K. A 2732 EPROM is used as a
character generator and this
accounts for the other 4K bytes of
the 28K of ROM claimed in the
summary at the end of this article.
The only other point worth
mentioning is the COP 420 four-bit
controller which contains its own 1K
of program in ROM and is
responsible for looking after the
keyboard, the cassette interfaces
and the single line display on the
Meodel AD.

The memory board is small and
contains sixteen MMS5290 memory
chips which are 4116/150ns
dynamic RAMs by any other name!

Overall the hardware of the
NewBrain is traditional in
implementation but shows a good
deal of modern design — I have to
add that my opinion is based on very
little technical information supplied
by the manufacturer. For example,
there are references to memory
paging options but I have no idea
how such memory paging might be
carried out. There may be more that
[ have failed to uncover!

The BASIC

Although the expanded
NewBrain can be thought of as a
multi-language machine, most users
are bound to treat it, at least at first,

Top right: All the I/ O you could possibly
in modules.

Right: The main PCB revealing a large
collection of chips.

Above: The NewBrain driving a monitor and
showing off one of its character sets.

expect. .. and even more is available in plug-

as a BASIC machine. Rather than
use a modified version of Microsoft
BASIC, Grundy have written their
own Z80 ROM BASIC. Writing your
own BASIC is bound to cause some
problems with compatibility with the
rest of the world because there is
always the temptation to improve on
what has gone before. This is fine if
the result is an improvement but it
can sometimes be difference for
difference sake. After all, if your
new BASIC is going to be exactly
like Microsoft BASIC then why not
save yourself the trouble and sign a
licensing agreement with Microsoft.
Grundy have tried to avoid this
problem of ‘which’ BASIC by
adopting, and then enhancing, the
ANSI standard BASIC. This shows a
certain amount of good sense in that
Grundy cannot be held responsible
for any little changes brought about
by the ANSI standard and in theory
everyone should be using ANSI
BASIC. In practice this is not the
case. The de facto standard for
BASIC is Microsoft and it will be a
long time before this changes. (And
if it does change, it is likely to be
due to the increased popularity of
another BASIC, Sinclair BASIC
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say, rather than the voluntary
adoption of a standard). Following
these comments it is fortunate that [
can announce that NewBrain BASIC
is very like Microsoft BASIC after
alll

It only has two data types — six
digit reals and strings that can be as
long as 32767 characters! Arrays
can be real or string and can be as
large as memory allows (ie 5575
elements with the standard 32K
system) but they are limited to cne
and two dimensions only. The
BASIC is a little odd in that it
includes some advanced features
such as ON ERROR and ON BREAK
but misses others. For example,
there is only IF...THEN and no
IF... THEN...ELSE! One statement
that is worth noting is CLEAR
‘variable list' which releases the
memory space used by all the
variables in ‘'variable list'. This
makes the creation, deletion and re-
creation of arrays possible. Other
differences from Microsoft are fairly
superficial — you must name the
index variable in a NEXT, INPUT
“prompt” takes the form INPUT
("prompt”), and only single
parameter user-defined functions

.

e

are allowed. Perhaps the most
important area of compatibility is
string handling and NewBrain
BASIC uses all the ‘standard’
Microsoft string functions, ie LEFTS,
RIGHT$, MID$ and INSTR. There is
one strange concession to Microsoft
users, namely that you can use a 7'
in place of PRINT.

The manual and advertising
literature claim that the new BASIC
is a compiler or a dynamic
compiler. However, on reading
more carefully, I noticed words like
‘entokened’ which suggest that it is
actually an interpreter. The
distinction between a compiler and
an interpreter is largely an
academic one but I doubt that
NewBrain BASIC compiles to Z80
machine code. A technical note
refers to the object code as taking
the form of one byte operators
(Y-codes) which index a table of
run-time routines (X-routines). If
this is the case then NewBrain
BASIC works in the same way that
Microsoft BASIC does and Microsott
call their product an interpreter!
What really matters is not so much
the question of compiler or
interpreter but how fast does it

go?With a multiply taking only 10
mS it is fast and this should mean
that it is up to most demands that
applications are likely to make.

Other Software

The NewBrain BASIC is only
part of the software that is supplied
in ROM. There is also a text editor
which is used by BASIC to edit
programs, a graphics package and
the operating system which looks
after all the 1/O.

The text editor is advanced in
the sense that it includes features
such as on-screen inserts, line and
character deletes. It is more than
adeguate for editing BASIC
programs and can be used as the
basis of a good text processing
facility.

The graphics package is
implemented as two extensions to
BASIC: the PLOT statement and the
PEN funciton. PLOT is used to
control the movement of a graphics
‘pen’ which can either leave a mark
or not. The form of the command is
PLOT 'plot list’ where ‘plot list’ is a
list of graphics instructions to do
things such as move the pen or plot
a single dot. The range of
instructions that can be
incorporated into the 'plot list’ is
quite wide and includes some
advanced features such as ‘arc’, to
draw part of a circle and ‘axis’, to
draw a crossed x,y axis including
interval marks! The PEN function is
used to discover where the pen is
and what the current value of any
screen point is. [t should be possible
for anyone who can understand
BASIC to make use of the extra
graphics commands to produce
good displays. One or two of the
commands have bugs in them of a
very minor nature such as not
working if the angle is specified in
degrees.

Although I have many ideas
about what the NewBrain's
operating system does, most of them
have the status of wvague
suppositions. The reason for this is
the lack of any really coherent
explanation of what it does in any of
the literature that came with the
review machine. It is certainly
responsible for looking after the 1/O
via device drivers and this is a fairly
normal function for the operating
system in a micro to do. However, it
also seems to carry out a certain
amount of memory management and
this is a more unusual feature to find
in a micro.

The manual also makes mention
of the ROM software being easily
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extended — 'Programs in RAM or
ROM can replace or extend

programs already present in ROM.
In particular, additional features
can be added to NewBrain BASIC
without having to replace the
original ROMs'. Obviously if this is
the case it will be important in many
applications but until Grundy come
up with more information I cannot
comment.

Documentation

The complete handbook for the
NewBrain was sent to me hot off the
press just a few days before the final
copy deadline. It starts off with a
‘getting going’ section and an
introduction to NewBrain BASIC.
This part of the handbock is well
written with plenty of examples and
should enable a beginner to cope
with the machine and BASIC.
Things are not as good, however,
when more advanced topics are
discussed. Chapter Ten on graphics
is too short and has too few examples
to enable a beginner tc cope with
the NewBrain's extensive facilities.
The brief style continues in Chapter
11 — 'Help in an emergency’ and
the manual finishes with nine
copious appendices. The manual is
good as far as it goes but for anyone
wanting to use the NewBrain to the
full there is a serious information
shortage. This may be temporary
because in the handbook's preface,
two other manuals are referrered to
— the NewBrain Beginners Guide
and the NewBrain Software
Technical Manual.

Expansion

The range of expansion options
must be one of the strongest reasons
for considering a NewBrain as op-
posed to any other machine. The
advertising literature mentions the
following expansion items — an ex-
pansion box including memory pag-
ing; parallel input and ocutput ports;
analogue ports; V24 serial ports and
extra ROM sockets; memory expan-
sion modules containing 64K, 128K,
256K or 512K bytes; multiple com-
munications module; disc memory
module; Teletext/Prestel module
and battery back up. So far though,
prices are only given for the expan-
sion module, the memory modules,

the battery back up and the V24
serial box. [ cannot vouch for the
availability or delivery dates for any
of the add-ons but if Grundy can

deliver all it describes then the

NewBrain is indeed a large

machine. The prices of all the extras

are very reasonable and this cer-

tainly indicates that there is no in-
tention of selling a low cost machine
only to make vast profits selling the
extras that make it worth having.
The 64K of memory for £75 is par-
ticularly remarkable and raises the
question (cnce again) of what sort of
profit margin everyone else is sell-
ing memory at!

Some readers may be wonder-
ing what use can be made of the vast
memory sizes offered by the expan-
sion modules. Using memory
paging, a Z80 can give the impres-
sion of being able to address more
than 64K by swapping blocks of
memory in and out of the same ad-
dress regions. The only trouble with
this method is that only software that
has been specially written can make
use of this feature — if the software
doesn’t know about memory paging
then it can only use 64K. Grundy
tell me that the NewBrain BASIC
knows about memory paging and
this means that you should be able to
write BASIC programs that essen-
tially can make full use of up to
2MITI

Apart from the large quantities
of memory that can be added, it will
also be possible to add floppy disc
drives.

Expansicn
CP/M for

software includes
the disc drives, Z80

assembler, COMAL, a simple stats
package and a text processor. An
important factor is whether or not all
the extra software will be able to use
the memory paging. I have been
told that CP/M will not (it would be
unreascnable if it did) but NewBrain
BASIC and thus BASIC programs
running under CP/M will.

Conclusion

The NewBrain is a difficult
machine to sum up. As a single unit
it provides a high quality, low cost
alternative to machines such as the
VIC and the Spectrum. As a fully
expanded machine it rivals (and
possibly exceeds) machines such as
the SuperBrain and the Tandy
Model III. The option of a one-line
display and the availability of a bat-
tery pack opens up the possibility of
using the NewBrain away from 'base’
and brings it into competition with
machines as diverse as the Osborne
1 and the Sharp PC-1500. The
NewBrain cuts across so many neat
categorisations of current machines
that it is almost impossible to predict
how it will fare. Computers can no
longer be expected to sell
themselves so it will all depend on
marketing and the extent to which
Grundy can really support it with
add-ons and extras.
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Britain's Biggest Magazine Foi

Make sure you get every issue of ZX Computing —
Now bi-monthly!

Just £11.50 will ensure the next six issues will be
lovingly wrapped and posted to you. Just fill in the
form below, cut it out and send it with your cheque
or postal order (made payable to ASP Ltd) to:-

ZX Computing Subscriptions
513 London Road,

Thornton Heath,

Surrey CR4 6AR

Alternatively you can pay by Access or Barclaycard
in which case simply fill in your card number, sign the
form and send it off. Do NOT send your card!
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ipti I am enclosing my (delete as necessary)
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. utand SEND TO Debit .?yIAccess/Barclaycard‘ poonie e
= ZX COMPUTING Subscriptions (reitielts aynacessaly) L~ B
, London . R i
. 513, London Road R BRI L
# Surrey CR4 6AR Please use BLOCK CAPITALS and include post codes.
& Please commence my subscription to ZX Computing Name{Mr/Mes/Miss) .
& with the very next issue. delete accordingly
] Addressi—b o s b iy sk b S e s
. £ 1 . .
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. £ 1 3 for SIX Iss“es ....................................................
(tick o as overseas surf_ac_e mail. O Signatura s e e g L e N S T
] ; £23.80 for six issues
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We can upgrade
your Model A
to Model B

Large range of software in stock

In stock — wide

L range of
ACORN  software

A VIC-20: £170 incl VAT

ALSO SOME MEMORY
PERIPHERALS & SOFTWARE
Fewitemsonly-
first come, first served!

EPSON FT/2: ONLY £400 incl VAT

Micro Tantel

Turns your TVinto a Prestel
receiver —or download software
form Prestel with your Apple
ONLY £160 incl VAT

Alpha Numeric Tantel

ONLY £200 incl VAT

TWICKENHAM

COMPUTER CENTRE LTD

72 Heath Rd Twickenham Middx TW1 4BW (01-892 7896/01-881 1612)

B|B|C

SERVICE CENTRE
OFFICIAL STOCKISTS

I

AT

With a single Eurocard Controller that doubles as an interface.

Yes! The clever decoding allows not only expendabl
ment, the controller can be plugged into PL6 o
editor and memory to be used as a type of In C
The controller consists of a 6502 CPU, 4K EPROM
(140 & Timer have interrupt), and a Replica of PL6 fo
dedicated systems alike. CONTROLLER CARD MS82 at only £64.95 inclusive.

Also available, an EPROM PROGRAMMER for the ACORN ATOM
A single eurocard that plugs directly into PL6 on the ATOM. Includes ON BOARD:—

+25V INVERTOR, Software in ROM, Qualit
ZIF socket, and all necessary decoding (no
personality switches). PROGRAMS 2716 & §
2532 type EPROMS

Software includes:—

PROGRAMMING of all or any specified sec-
tion of the EPROMs

DUMPING of pin compatible ROM, PROM g
EPROMSs into RAM (4K in 1 sec) before running §
or programming

COMPARE checks RAM against ROM,
PROM, EPROM in ZIF skt. any errors are dis-
played. location/contents -
FREE checks it EPROM is unprogrammed. il

stand-alone operation but for develop-
M allowing the ATOM'’s assembler,
ulation

t. RAM Input/Qutput Lines, Timer,
ansion. A must for projects and

The PROGRAMMER has input error detection for easy operation, and comes fully built, tested
and ready to use. EPROM PROGRAMMER CARD EP 81013 at only £64.95 inclusive

We have a fast EPROM programming/erasing service
Send a stamped addressed envelope for further details to

CUSTOM MICRO
Russel House, Russel Place,
Edinburgh EH5 3HA.

TRADE ENQUIRIES WELCOMED.

The'6809'centre

The FLEX 9 Operating System for ‘6809’ Based Micro-Computers.

This disk operating system is now the standard single user
system for machines using the powerful ‘6809 micro.

Having many advantages over similar operating systems for
other micro-computers, this system can now be run on many
different ‘6809’ based machines

Furthermore, the Configurable Version is available for
implementation on custom ‘6809’ computers.

Programs written to run with this operating system are aimost
completely machine independent, thus allowing the easy transfer
of software.

There is a wide range of software available for this system,
some of which is listed below. Please send for our full list.

‘6809' HARDWARE, RUNNING FLEX9.

Convert your APPLE Il to FLEX—with the new
EXCEL—9 ‘6809’ board. Complete with FLEX9on
51" disk.

APPLE II, with EXCEL—9 Board, 48K RAM, 40 x 24
Video Output, two 5% " disk drives, with 240 Kbyte
capacity, with FLEX9

on 14" screen, two 5 " disk drives with 656 Kbyte
capacity, with FLEX9

SWTPC S/09, with 64K RAM, 12" intelligent
terminal, two 5" " disk drives with 740 Kbyte
capacity, with FLEX9

now with 64K RAM, and Disk Controller for 5% " or
8" Disks.

or their component parts.

S1 Format.

EX VAT INC VAT

181.74 209.00

1549.57 1782.00

FUJITSU MICRO—8, with 64K RAM, colour graphics

2346.09 2698.00

3338.26 3839.00

STIRLING 77—68 KIT, based on 8" x 8" bare PCB’s,

Send for further details on any of these systems,

SOFTWARE—6800 & 6809—on Cassette—300 Baud, CUTS,

52

6800 Disassembler, with Move function, 10.00 11.50
6800 Text Editor, with Source Listing, 28.00 32.20
6800 Assembler, with Source Listing, 28.00 32.50
6800 Text Processor, with Source Listing, 28.00 32.50
6800 Relocator, with Source Listing, 16.09 18.50
6800 8K Basic Interpreter (V2.3), 1522881750
6809 Text Editor, Cassette to Cassette, 32.61 37.50
6809 Macro Assembler, Memory to Cassette, 32.61 37.50
6809 10.5K Basic Interpreter, 48.70  56.00
FLEX9, 6809 Disk Software,on 52" or 8" Disks.

Configurable FLEX, with Text Editor & Assembler  120.00 138.00
Sort/Merge Package, with File Editing Facilities 48.70 56.00
Debug Package, a complete 6809 Simulator 48.70  56.00
Disk Utilities, Additional Commands for FLEX 48.70  56.00
Text Processor, for Text Formatting 48.70 56.00
Text Editor & 6800/6809 Macro Assembler 69.57 80.00
Disk & Memory Diagnostics, Further FLEX

Commands 48.70 56.00
Extended Basic, Advanced Business Basic for 6809 62.61 72.00
Extended Basic Pre-Compiler, for Extended Basic 3261 37.50
Pascal, 6809 Machine Code Compiler 130.43 150.00
68000 Cross Assembler, runs on 6809 under FLEX  173.91 200.00
RMS, A Record Management System for 6809 145.22 167.00
Tabula Rasa,Financial Reporting Package 120.00 138.00
Stylograph, The Complete Word-Processing Package 173.04 199.00
Micro-Modeller, Now Available for FLEX9 694.78 799.00
DYNACALC, the Spreadsheet Program for FLEX 140.00 161.00

FULL RANGE OF APPLE Il EQUIPMENT ALWAYS IN STOCK,
RING FOR PRICES.
MAIN LONDON DEALER FOR SHARP MZ-80A. 477.39 549.00

® Come and try any of our systems or make use of our mail order service

@ All prices include carriage charges within the mainland UK.

@ All prices are correct at time of going to press and subject to availability.
@ Send for our latest price list and catalogue covering our vast range

® Further information is available on all the products listed, send for details.
® Store opening hours-9.30 to 5.30-Mcnday to Saturday-Access & Visa.

@ STIRLING MICROSYSTEMS LTD

® THE '6809' HARDWARE & SOFTWARE STORE.
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241 Baker Street, London NW1 6XE. Telephone: 01-486 7671.
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Henry Budgett

“# FILE

More enquiries and interesting”ti'tbits for the Editor

to cope with!

hat nicer way could there be
to start off one's regular
column in the magazine by

saying Thank You? This sudden
display of gratitude is aimed at all
those pecple who took the time and
trouble to write and call in offering
their copies of certain magazines to
replace my missing file issues. First
in with an offer was Roger Keyworth
who supplied the missing edition of
Your Computer, lots of you seemed
to want to get rid of that particular
magazine . . .wonder why?

Sadly, no one had a spare copy
of the first ever Practical Computing
(I'm still hoping!) but Larry Mascall
who, judging by his office address
might glow a little in the dark,
kindly sent in a complete
photocopy. The man is obviously not
guite with it as he asked for some of
our very rare back issues. We sent
them and he politely returned them
having copied the bits he wanted!
My thanks to both of you for sterling
service and a general thank you to
all the others who offered
magazines.

Are POKEs Really Safe?

Remember back in the July
issue I answered an enquiry on the
subject of POKEs? Well, it's egg-on-
face time again. I stated that you
could happily POKE around any
machine without causing damage —
well, that's what [ thought until the
following arrived!

In the July edition of #FILE you
mentioned that there are no
POKEs that could damage a
machine. Well, there is one
known to cause damage. It ap-
plies to 12" screen Commodore
machines, the 8032/8096 and
the Yat’ 40s. If you POKE
59458 62 on early machines
such as the 2001, 3000 and 4000
series, the speed of printing on

the screen speeds up by a factor

of six and this was used in com-
mercial software until it caused
trouble with the newer, bigger
screened machines. To quote
Jim Butterfield: “"The damage is
not immediate, the screen pic-
ture collapses or diminishes and
eventually a curl of smoke
comes from the machine...”
Other sources put the problem
down to a 5 V rail being forced
to ground. That's what I call a
crash!

The author of the letter asked to re-
main anonymous — he seemed
rather worried that the local Com-
modore boys might suddenly des-
cend upon him. If anyone else out
there knows of any similar disasters
waiting for the unwary programmer
to unleash them please let me know
— ['m just grateful the guy who ask-
ed the question owned a Sharp and,
as he hasn't written back, he's either
happy or speechless!

The Great Rip Off

About once or twice a year the
news comes in of yet another case of
software being sold by unauthorised
outlets and the threats of legal ac-
tion start to fly. This time around it's
a load of VIC material which so-
meone appears to have bought in
good faith only to find that the per-
son who sold it to him didn't have
any right to it at all. While I'm not
about to go into my usual tirade on
software protection, it does make
one wonder just how much original
software there is and how much of
the so-called original material is
simply ripped off.

Take, for example, all the pro-
grams we publish. Now, legally the
copyright of all these programs
belongs to the publisher but how
many of these have found their way
into software suppliers’ lists? The
sad thing is that it is often not the
fault of the software house. They buy
the programs in and pay a royalty to
the ‘author’ for each copy they sell.
Many of them even insist that the
‘author’ signs a declaration stating
that if there is found to be a breach
of copyright then the blame lies with
him and not the software house.

We try to keep a fairly close eye
on the software lists, just to see what
might have come from us. However,
as there is just so much new software
pouring onto the market each week,
the task has become almost impossi-
ble. The only way one finds out is
when a reader calls in to let you
know or a supplier checks up on his
author. Perhaps now is the time to
call on the only trade body currently
in operation, the Computer
Retailers Association, to take a
serious lock at the subject of soft-
ware rip-off and to take one or two
offenders to task as examples.
Perhaps we could take a leaf out of
the video industry’s book which has
been suffering a similar problem
with pirated films. Their solution

was not to prosecute on single
charges but to collect evidence on a
number of offenices and then join
forces and prosecute as a joint body.

Whatever the suggestions, 1
think now, rather than any later, is
the time to start taking some serious
action. If any readers have serious
comments on this or further sugges-
tions on the subject, please let me
know and I'll pass them on the CRA.
Whe knows, scmething might ac-
tually get done!

The Great Systems War

We are now just over half way
through the year, at icast we are as |
write this from the middle of a pile of
packing cases and jumbled books —
yes, I've just moved house. What has
the year brought us so far? Well,
we've had The Computer Programme
but not very many BBC Micros, we've
had the Falklands crisis and a whole
bunch of '"Zap your most unfavourite
‘South American republic’ games,
and we've had Uncle Clive's annual
present to the world and that too was
beset with delivery difficulties and a
nasty little bug in the works. We
finally got the NewBrain and that
worked; my review Sirius finally
arrived without the manuals and the
only thing that it would do was talk to
me and the Jastthing [ wanted it to do
was talk to me! Most of Atari’s UK
people went to other companies but
none went to Osborne which was
surprising considering how well the
‘just-about’ portable is doing. On the
whole a better than average year
really!

Well, so far that is. What is to
come in the next six months? There's
Acorn's Electron, Commodore's new
range of systems to replace the rather
long in the tooth PET, the Dragon
which might be a 'Tandied’
Tangerine, an unspecified object
from Binatone for less than £50, the
IBM Personal Computer — I'm
putting my money on September as
the launch month for the UK — and,
doubtless some surprises from our
much maligned oriental brethren
who seem to be about the only people
who are taking a really leng term
approach to the whole affair.

The final word this month must,
however, go to one of our longest
rivals in the magazine market,
Personal ComputerWorld.All the best
tc thein, especially Peter Rodwell,
their Editor, with the new
organisation.
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Don't let its size fool you.

If anything NewBrain s like the
Tardis.

It may look small on the outside, but
inside there's an awful lot going on.

It's got the kind of features youd
expect from one of the really big business
micros, but at a price of under £200
excluding VAT it won't give you any
sleepless nights.

However, let the facts speak for
themselves.

NO OTHER MICRO
HAS THIS MUCH

You get what you don't pay for.

NewBrain comes with 24K ROM
and 32K RAM, most competitors expect
you to make do with 16K RAM.

What's more you can expand all the
way up to 2 Mbytes, a figure that wouldn't
look out of place on amachine costing ten
times as much.

We've also given you the choice of
256,320, 512 and 640 x 250 screen
resolution, whereas most only offer a
maximum of 256 x 192,

Big enough for your business.

Although NewBrainis as easy as
ABCtouse (andchild's-playtolearntouse)
this doesn't mean it's atoy.

Far from it.

It comes with ENHANCED ANSI
BASIC, which should give you plenty to get
your teeth into.

And it'll also take CP/M® so it speaks
the same language as all the big business
micros, and feels perfectly at home with
their software.

POWER
IN THIS MUCH
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So as abusiness machine it really
comes into its own.

The video allows 40 or 80 characters
per line with 25 or 30 lines per page,
giving a very professional 2000 or 2400
characters display in allon TV and/or
monitor. And the keyboard is full-sized so
even if you're all fingers and thumbs you'll
still be able to get to grips with NewBrain's
excellent editing capabilities.

When it comes to business graphics,
things couldn't be easier. With software
capabilities that can handle graphs, charts
and computer drawings you'll soon be
up to things that used to be strictly for the
big league.

Answers a growing need.

Although NewBrain, with its optional
onboard display, is a truly portable micro,
that doesn't stop it becoming the basis of a
very powerful system.

The Store Expansion Modules come
in packages containing 64K, 128K, 256K
or 512K of RAM. So, hook up four of
the 512K modules to your machine and
you've got 2 Mbytes to play with. Another
feature that'll come as a surprise are the
two onboard V24 interfaces.

With the aid of the multiple
V24 module this allows you to run upto 32
machinesat once, all on the same
'*,per'rpherals, saving you afortune on extras.

The range of peripherals on offer
include dot matrix and daisy wheel printers,
9/ 12" and 24" monitors plus 5%’ floppy
disk drives (100 Kbytes and 1 Mbyte) and
5%" Winchester drive (6-18 Mbytes).

As we said, this isn't atoy.

It doesn't stop here.

Here are a couple of extras that
deserve a special mention.

The first, the Battery Module, means
you won't be tied to a 13 amp socket. And,
even more importantly, it means you don't
have to worry about mains fluctuations
wreaking havoc with your programs.

The ROM buffer module gives you a
freedom of another sort.

Freedomto expand in a big way. It
gives you additional ROM slots, for system
software upgrades such as the Z80
Assembler and COMAL, 2 additional V24
ports, analogue ports and parallel ports.

From now onthe sky's the limit.

Software that’s hard to beat.

A lot of features youd expect to find
on software are actually builtinto
NewBrain soyoudon'tneedtoworry about
screen editing, maths,BASIC and graphics.

However, if you're feeling practical
you can always tackle household manage-
ment, statistics and educational packages.
And because NewBrain isn't all work and
no play, there's the usual range of mind-
bending games to while away spare time.

Waste no more time.

To get hold of NewBrain you need go
no further than the coupon at the bottom of
the page.

With your order we'll include a hefty
instruction manual so you'll know.where
to start, and alist of peripherals, expansion
modules, and software so you'll know
where to go next.
® CPiM isthe registered trade mark of Digital Research Inc.

NewBrain, Grundy Business Systems Ltd., Grundy House, Somerset Road.Teddiagtoh'TWH 81D.

Each NewBrain order will include a FREE comprehensive user manual,a catalogue of expansion modules
' and peripherals, and a detailed list of available software. :

Please send me the following:—

Price per item
Quantity ltem (Inc.VAT & p&p) Total
NewBrain A £23300
I NewBrain AD with onboard single line display £267.50
Printer £466.00
I Monitor 12" £142.50
I Total £
Ienclose a cheque/Postal Orderfor£___________payable to Grundy Business Systems Reader Account.
NewBrain, Grundy Business Systems Ltd., Grundy House, Somerset Road, Teddington TW118TD.
Please debit my Access Card No: my Barclaycard No:
Signature
Name
I Address
I Postcode CT/9/82

Registered Number 15622978
NEWBRAIN
| Please allow up to 28 days for delivery.



'Subscriptions

Are you looking for a more personal approach to computing? You

are . . . then Computing Today is the magazine for you! Packed full of
feature articles, projects, general topics, news and reviews, Computing
Today is aimed at readers who want to get more out of their
microcomputer.

The latest ABC circulation figures show Computing Today has
increased its readership by 85% over the previous year — great news
for us at CT. However, the ever increasing demand for Computing
Today has meant that, despite our printing more each month, some
readers seem to be missing out on their regular copy.

If you would like to ensure a regular supply for the next twelve months,
each issue lovingly wrapped and posted to you, nothing could be
simpler. Just fill in the form below, cut it out and send it with your
cheque or Postal Order (made payable to ASP Ltd) to:

Computing Today Subscriptions,

513 London Road,

Thornton Heath,

Surrey CR4 6AR.

Alternatively you can pay by Access or Barclaycard in which case
simply fill in your card number, sign the form and send it off. Do NOT
send your card.

Do yourself a favour, make 1982 the year you start to take Computing
Today every month and we’ll give you a truly

Personal Approach To Microcomputing.

——

F-_-------------—_-ﬂ-ﬁ‘-_ﬁ'_---—_-----

SUBSCRIPTION ORDER cf.‘233Z}'ﬁé‘;zf,'igo'?‘%ﬁd/?i‘iﬁ:;f’;f,?,‘i’ﬁ?(fﬁiy S
FO RM (ma't-iee;.g;;bl’e' to ASP 'L'td) —

Cut out and SEND TO : 2

Computing Today Subscriptions

513, LONDON ROAD, S e el I RE I o
THORNTON HEATH, SRV EREER Al
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l ESN%RLBAENYls. Please use BLOCK CAPITALS and include post codes.
¥
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Debit my Access/Barclaycard * ERETR

("delete as necessary) \ n_m‘._._,

Please commence my personal subscription to Computing Name! (Mr/Mrs)/Miss 0l S S e

Today with the .......... issue. delete accordingly
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appropriate) £35.35 for 12 issues & 3
Overseas Ail‘ Mail D O e e L T SR e J
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Len Topple

QUIZ TIME

classroom.

e all know that the SI unit of

current is the Ampere but

do you know the name of the
unit of luminous intensity and are
you sure you can spell the name of
the unit of conductance correctly? If
the answer is no, then your friendly
computer will prompt you with the
answer so that by the second or third
re-run, your score should have
increased significantly until
eventually you achieve a perfect
score. If you are a high scorer
anyway you can still use the quiz to
help sharpen your keyboard
response in your attempt to obtain a
fast time.

Scoring And Timing

QOut of a possible 24 guestions in
this quiz, only 20 are asked at any
one session and these are chosen
and presented in a random order.
This makes it impossible for you to
obtain a high score and a fast time
simply by remembering the order of
the answers. A note is kept by the
computer as each question is asked
so that repetition is avoided; this is
the function of the array A(). The
method of scoring is as follows: you
are allowed two attempts at each
guestion and score five or three
marks for a correct answer at your
fipst S orS e =esond © attempts
respectively. If you are wrong at
your second go or if you reply with
‘D’ (for don't know) then you are
given the correct answer but are still
asked the question again to help you
to fix the answer in your mind. A
correct reply at this stage is worth
one mark but if you are careless and
give the wrong answer you will
incur a penalty of minus one!

While that explains the scoring
of a normal run you may, if you
wish, exit from the program by
typing 'X' and for that question you
will score minus three marks. After
the normal 20 questions or after an
‘X' reply you will be shown a list of
the unasked questions so that you
can test yourself on these as well but
without the benefit of the model
answers. There is one further
penalty which will be incurred by
anyone asleep at the keyboard.
After a don't know reply to a
guestion you are told the correct
answer — so if you give a ‘D’ reply a
second time to the same question,
you will be given a penalty of minus
five marks to help wake you up!

A multiple choice test program that's been proved in the

PLEASE TYPE YOUR NAME? HENRY
PLEASE IVYPE YOUR COURSE CODE OR S FOR

O _YOU HWISH TO BE GIVEN INFORMATION ON

?HE QUIZ? B

SofR Mgz o5mmm
Ogsggﬂﬁp' ?hEﬂaEFgagﬁskT YOUR LECTURER OR

JaR

YouU

YOUR FIRST ATTEMPT

6
Vel JuE.Lr

[ih  EORRECT Bisner 19 sccon
Sof ag.enes g e

THANK YOU HENRY

FOR ATTEMPTING THIS QUIZ
YOU ATTEMPTED 20 QUESTIONS

YQUR OVERALL SCORE IS 22 OUT OF A

POSSIBLE

YOUR TOTAL RESPONSE TIHE HWAS 732

PRESS SPACE BAR TO CONTINUE

Typical screen displays from the Quiz Time

program.

HELNT SEIE

Hino1ES

IS WRONG. TRY AGAIN

SECONDS

The normal total score will lie
between 20 and 100 but you should
get 90 or more after two runs. At this
point your aim should be 100% in a
fast time. The method of timing used
in this quiz is to add up your
individual response times to each
guestion — the time taken by the
computer to present each question
is not included. The total time

recorded is rounded to the nearest
tenth of a second and you can use
this, together with the score, to
check your progress. If you have a
printer then you can receive a
certificate which includes a record
of your score and speed.

The printer used to produce this
certificate was the CBM 4022; you
may have to modify subroutine SR5
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if you use a different model. The
printer is, of course, an optional
extra in this program and may be
omitted altogether by deleting lines
790 to 810 in the main program and
deleting the whole of SR5.

A problem common to many
interactive programs is that of a
program crash which occurs if, in
response to an INPUT statement, the
Return key is hit before any other
key. In a quiz this mistake would be
very tiresome, particularly if the
participant was half way through the
questions. To prevent this crash,
line 3060 has been modified and line
3070 added in SR3. If now, in
response to 'YOUR ANSWER?', the
Return key is hit then the underline
will prevent a program crash. If,
however, a normal answer is typed
then the first character will replace
the underline and a simple
compariscn with the model answer
can take place.

Changing The Questions

The guestions in this SI quiz all
require single word answers which
must be spelt correctly. It is a simple
task to modify the program so that
guestions are asked on an entirely
different topic provided that you can
keep to the same format of single
word answers. An obvious
alternative guiz of this type would
include questions and answers such
as:

WIHATRNISSSEHES C A PTTA TS G
FRANCE?

It you look at line 3040 you will see
that each question 1is a
concatenation of a fixed part (Q19%)
and a variable part (Q%). The
variable part of the questions and
the model answers are stored in the
DATA statements which are very
easy to change, If, for some reason,
it is necessary to present the
guestions in a predetermined order
then line 3030 together with SR6
should be deleted. It would,
however, be a relatively simple
matter to change the program so
that one of several predetermined
selections was chosen at random on
each run.

Suppose, however, you wish to
accept two or more correct answers.
Clearly all the acceptable answers
must be included in your DATA
statements and the READ statement
in line 6030 of SR6 must be changed
as well as the test for the correct
response in line 3100. If some of
your questions have one correct
answer while others have two or

more then a further modification is
necessary to allow for these
variations. Including null strings in
the data would be one of several
ways of doing this.

A word of warning should be
heeded by those of you who wish to
create a new set of questions. Make
sure that your gquestions are not
ambiguous and also double check
on the correctness of your model
answers. It is a good idea to shelter
behind the protection of an
established authority on the subject.
In the SI quiz, my reference is the
well known book Physical
Constants by Kaye and Laby (14th
Edition).

The Program

Even if you are not interested in
this kind of quiz I hope that you may
find some useful programming
ideas. First, you must decide
precisely what it is you wish the
program to achieve. The outline
scheme for this guiz, but not all of
the detail, has already been
described. Now examine the main
program flowchart (Fig. 1) and you
will see that most of the detailed
programming is put into the
subroutines. A subroutine is a
module which can be designed and
tested as an entity and used in other
programs if required. The
subroutine will operate in any
program subject only to the correct
transfer of data to and from the
subroutine. This method of design is
to be recommended because it is
easier to achieve high reliability
and good maintenance, that is, the
ability to modify the program to
meet new conditions with no or few
faults. Debugging a new program is

easier too!
It is highly desirable that the

user should be given sufficient
information on the screen to enable
him to use the program correctly.
On the other hand, not all of the
information need be repeated on
each re-run and a choice is given to
the user, such as in line 700, which
may save much frustration. The time
taken to read a screen page of
information varies considerably
from user to user and depends, in
part, on previous usage. For this
reason, information should not be
presented for a fixed time; instead,
the user should be given a simple
instruction which, when carried out,
‘turns’ the page. In this quiz the
instruction used is 'PRESS SPACE
BAR TO CONTINUE' but, as you
will see from lines 1080 and 1090 in
SR1, the program would continue if

MAIN
PROGRAM

DIMENSION
ARRAYS AND
SET VARIABLES

SR1

TYPE NAME
AND
COURSE

INITIALISE
SCORE &
TIME

{

INITIALISE

USED
QUESTION
ARRAY

!

Q&A
SUBROUTINE

SR3
(INCLUDES SR6, SR7, SR8 & SR9)

4 (INCLUDES SR10)
PRINT SHEWINCE

SCORE,
TIME &
REMARKS

PRINT
CERTIFICATE,

Fig. 1. The main flowchart .

any key is pressed. The reason for
giving the specific instruction rather
than the more general 'PRESS ANY
KEY'is that the latter may raise a
doubt in the user’'s mind about the
possibility of different etfects
resulting from pressing different
keys.

The three line press space bar
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QZEE

routine occurs a number of times
throughout the program and could
have been turned into a four line
subroutine which was called by a
GOSUB on each occasion as
required. The message structure
and the control structure used in this
program could also be simplified if
only a single reply to each question
is permitted. This, however, is more
appropriate to a competitive type of
guiz than to a self-learning scheme
with rewards and penalties. The
variable F is used both for control
and for scoring (see SR3).

The variable T is used to sum the
total time to reply to each question.
This is set to zero at the beginning of

a run (line 320) and is measured in
jiffies' (‘jitfies’ are the internal
divisions of time on the PET and
represent 50ths of a second. Ed.)
while the increments of time are
being added together. T is finally
converted to seconds (rounded to
the nearest tenth of a second) in line
3230.

The 4022 printer used in this
quiz to produce a certificate has a
wide variety of format controls. Use
has been made of the control
CHR$(1) in lines 5120, 5130, 5240
and 5370, to change the print size.
Clearly these lines may have to be
modified to suit the printer available
to you.

Program Listing

Running The Program

This is perfectly straightfor-
ward, provided that the user follows
the screen instructions. Yes/No
answers to gquestions such as DO
YOU WISH TO BE GIVEN INFCR-
MATION ON THE QUIZ? may be
given in full or abbreviated to Y or
N. The program has been tested on
many first year students who have
used it without supervision. Reac-
tions to the quiz have shown me that
many students like this kind of learn-
ing process. It is, however, wise to
take note of the final message which
is to remember that knowing the
names of the units is not the same as
understanding their meaning.

18y REM ** INII/IALLSE VARIABLES AND DIMENSION AKRAYS 768 INPUL "DO YOU WISH TU REPEAT TIHE QUIZ";AS$
190 D=0:REM ** NUMBER OF DON'T KNOWS PER QUESTION 770 IF LEFETS(AS,l)="¥" THEN 704
200 F=d:RpM ** NUMBER OF LRRORS 780 GOSUB 4YQU:REM ** END SUBROUTINE SR4
210 REM ** F=] ONE ERROR 794 PRINT
229 REM ** F=2 I'WO LRRORS OUR DON'T Kiow 899  INPUT "DU YOU REQUIRE A CERTIFICATE OF YOUR[5 SPC]
230 REM ** F=3 THREE ERRORS SCUORE AND TIME";AS
249 HREM ** F=4 EXIT FRO#M PROGRAw 3l IF LEFTS$(A3,1)="Y" TdEN GUsUB 500@:REM ** PRINTOUT
250 REM ** F=5 TWO DON'T KNOWS 5rS5
260 [=U:REM ** [ COUNY 820 PRINI:PRINT "gND OF PRUGRAM. GOODBYE"
270 J=9:ReM ** J COUNT anND CONTROL 839 END
280 JI=W:REA ** J1 QUESTION NUMBER 990 REM ** TIVLE SUBROUTINE SR1
290 J2=P:REM ** J2 COUNT UNUSED JQUESTIONS 199¢ PRINT "[CLS]"
308 K=Y:REM ** X RANDOM NUMBER 1¢le PRINT "[5 CD][1p CR]Y;
310 S=Y:REM ** S TOTAL SCORE 1426  PRINT "QUIZ TIME"
320 T=U:REM ** T TOIAL RESPONSE TIME 1368 PR NI aR Cp A
330 TIP=0:REM ** TY RESPONSE START TIME 1¢4y PRINT "{H1S IS A QUIZ ON THE NAMES OF SI UNITS"
358 REM ** A$ REPLY 10 YES/NU QUESTION 1850 PRINT
368 REM ** C$ COURSE 1966 PRINT "USE THE QUIZ AS A TEST OF YOUR ACCURACY AND
370 REM ** 4% MODEL ANSWER SPEED"
380 REM ** NS NAME 1970 PRINT:PRINI':PRINT:PRINT PS
399 REM ** QS QUESTIUN, VARIABLE PART 1489 GET W$
48Y  QlS$="NAME THE UNIT OF " 1498 IF W$="" THEN 1080
419 P$="PRES3 SPACE BAR T0 CONTINJE" 1194 RETURN
420 REM ** RS RESPONSE TO QUESTION 1990 REM ** [NFORMATION SUBROUTINE SR2
438 S135="STAFF MEMBER" 2089 PRINT "[CLSB}"
448 S2$="STUDENT" 201¢  PRINT "IN THIS QUIZ YOU WILL BE ASKED 28 [7 SPC]
459 REM ** WS WALLl FOR SPACE BAR QUESTIONS ";
469 OIM A(24):REM ** USED JUESTION CHECK 2620 PRINT "OUT A POSSIBLE 24"
479 DIM M$(l4):REM ** MESSAGES 20380 PRINT:PRINT "I'dE QUESTIONS WILL BE PRESENTED T0 YOU
480 DIM U$(24):REM ** UNJSED QUESTIONS [2 SPC]IN A RANDO#M ORDER"
499 M5 (1)="CORRECT REPLY" 204¢ PRINT:PRINT "YOU MUST ANSWER EACH QUESTION WITH A
509 M3 (2)="NEXT QUESTION" [4 SPC]SINGLE WORD NAME"
510 MS$(3)="I AM BURRY oAl Y0J HAVE GIVEN UP BEFORLE Trc 2059 PRINT:PRINT "YOUR SPELLING MUST BE CURRECT"
EdD OF THE [ESI" 2068 PRINT:PRINT:PRINT
520 ¥$(4)=" WdY NOT CONSULT YOUR wnNOI=Z5 AND TRY[5 sPC) 26070  PRINT "IF YOU DO NUT KNOW THE ANSWER 0 A[6 SPC]
AGAIN TOMORROW?" QUESTION TYPE D"
5l MS (5)="YOUR FIRST ATTEMPY IS WRONG. TRY AGALN" 2080  PRINT:PRINT
540 MS5(5)="YOUJ NEED HELP!" 20PN PR TNE SRS Y OUSWTSHETO SENDE LRSS [ 2 SR PR
550 MS(7)="ITHE CORRECT ANSWER IS5 " 210U PRINT:PRINT:PRINT
56U M$(8)="I WILL REPEAT THE JUESIION" 2118 PRINT P$
570 M$(9)="0H DEAR! PLEASE CONSULS YOUR LECTURER JOK 2120 GET w$
LOOK JP THE REFERENCE" 2130 IF ws="" THEN 2120
580 MS$(LO)="YOU MUST 3£ JOKING" 2143 PRINP “[CLS]"
590 M3 (11)="THANK YOJ" 2156 PRINT:PRINT:PRINT:PRINT
609 ™M$S(1l2)="YOU DID NOT TYPE Y. SKIP PRINTOJT 21564  PRINT "YOU WILL SCORE POINTS ON EACH QUESTION
6l0 M$(13)=" OUT OF a POSSIBLE 1luyd" [2 SPC]AS FOLLOWS"
624 M$(ld)=" NJOT ASKED rdE NAMES OF THE[S5 SPCJUNLTS 217¢  PRINT
QF " 2130 PRINT "CORREC! AT FIRST ATTEMPT..... sanisbsnen 5%
630 REM ** MAIN PRUGRA« 2199 PRINT "CURRECT AT SECOND ATTEMPT...ovevereans el
649 GOSU3 1400:RE4 ** TIILE PAGE 3RI1 2195 PRINT "CURRECT AT THIRD ATTEMPT.evetrnsccsons g
650 PRINT "([CLS)([3 co]" 2208  PRINT "WRONG AT THIRD AND FINAL ATTEMPT..... -1"
668 INPUI "PLEAGE TYPL YOUR NaAMi"; oS 2218 PRINI "PENALTY FUR PREMATURE ENDING OF TEST.-3"
678 PRINT 2220  PRINT "PENALTY FOR TWO 'DON'T KNOWS' IN[26 SPC)ONE
680 INPUT "PLEASE TYPE YJUUR CUURSE CJIDE UR & FUR[3 SPC] QUESIREOR B e =5
STAFF";C3% 2230 PRINT:PRINT
898 PRINT 2248  PRIWT "MAXIMUM MARKS FOR 28 QUESTIONS......lg8"
70 INPUT "OU YOU Wibd PV BE GIVEN [NFORGMAIIUN ON 2250 PRINT
[2 SPC)TdE QUIZ";AS 2268 PRINT "EACH QUESTION [S TIMED FROM THE END OF
713 IF LEFTS (A$,1)="Y" THEN GOSU3 206U:REM ** 3R2 [2 SPC]TAE QUESTION PRINTOUT "
720 S=0:T=0 2270  PRINT "T0 WHEN YOU HIT([3 SPC]TAE RETURN KEY"
730 FOR 1=1 10O 24:A(1;=0:NEXT [:REM ** INITIALISE 2280 PRINT:PRINT:PRINI:PRINT P$
748 GOSUB 3800:REM ** QgA SR3 2290 GET W$
754 IF R$="X" TdEN 780 2309 IF W$="" TdEN 2299

COMPUTING TODAY SEPTEMBER 1982

59




UILZ vl

2319
2994
3609
3010
3ulY
3039
3v4y
39506
3960
3079
3089
3999
3146

3110
3129
3130
3149
J150

31569
3171
3180
3190
3289
3219
3229
3239
324¢
3259
3260
399%
409
491y
4929
493y
4940
495y
4069
4679
49384

49508
4198

4119
4129
4138

4149

415y
4150
4170
4994
5600
5019

5420
5030
5040
5056
5060
507¢
508¢
5094
5196
5119
5128

54
5149
518511
5169
5174
5189
51949
5209
521¢
5229
5236
5249
5254
5264

5274
5280
5290
530w

5310
5329
5339
5344

RETURN

REM ** )&A SJBROUTINLE SR3

PRINT "(CLS)"

FOR J=1 10 28

D=@:F=0:J1=J:REM ** INITIALISE QUELTION
GOSUB Gdwd:REM ** READ DAIrA IN RANDOM ORDER 5RO
PRINT:PRINT "Q";JLl:PRINT Q15495

rg=rl

INPUT "YOU ANSWER [2 CR] {3 CL]";RS

IF RS=" " PdEN PRINT "[2 CU]":GUTU 3459
f=T+rL-1e

PRINT

LE RS=MS I'didN PRINDT mMS (1) :PRLINI “"SCORE ";5-2%F:
PRINT MS$(2):G0UI0 3189

F=f'+]

LB RS="X" IdEN GusSUB TYuB:REM ** SRV

IF RS5="D" PHEN GOSUB 80Wd:REM ** SR8

IF F=1 THeN
IF F=2 TdcN
GOTO 3049
IF £=3 1'dEN
[F F=5 THEN
S=5+5-2*%F
NEXT J
PRINT:PRINT P$

GET WS

IF w$="" IiEd 321w
P=LNT (1/5+48.5) /10

PRINT ®5(5):G0T0 3040
PRINT 95 (6) : PRINT S (7)+M5: PRuNT

IS CORES=T S

PRINT
PRINT

M5 (YY) s PRINT
ME (1U) : PRINT

SR SE

GUSU3 YUUD:REM ** STORE UNUSED QUESILONS SrY
[F F=4 THEN Jl=Ji-1

RETURN

REsl ** SND SUSROUIINE SR4

PRINI "[CLS)"

PRINT:PRINT : PRl

PRINT "IHANK YOU ";Ns$

PRINT: PRINT

PRINT "HOR APTEMPTLING Tdls JULL"
PRINT : PRINT

PRINT "YOU ATTEMPTED ";JL;"QUELILONS"

PRINT:PRINY

PRINT “YOUR UVERALL
BPOSSTELE L™
PRINT : PRLINT

S S sR O EROES AT S SR

PRINT “YJOUR T RESPUNSE ‘Lo WaS"; ;" [29 spC)",
"[3 3PC]SEC

GOSUB lybUu:RemM ** PrINT UNUSED QuULLTLION LIST Silwv
PRINT:PRINT

PRINT IEMSER AT KNOWLING {ide saclks OF I'do"
PRINT " I's Is NOT THE sAME As UNDERSTANDING

[2 SPC]THELR MAEBANING"

PRINT: PREINT

PRINT "[ dUPE I'dal YOU ARE dapPY, WISER UR BOTLY

RETURN

REM ** PRINT CERYVIFICATE
PRINTSYICLS] [3 CD] "
PRINT "I3 YOUR PRINTER CONNECTED,
[3 SPC])PAPER AND SWITCHED ON?"
PRINT
PRINT
GET W$
IF W$S="" THEN 5449

IF WS<>"Y" THEN PRINT mMm$(12):GOTO
PRINT MS$ (11)

OPCEN 1,4

FOR I=1 TO 16
PRINTH#1,CHRS (29);
NEXT L
PRINT#1,CHR3 (1)
CHRS (1) ;
LETPERS
PROINTEL, "T"; CHRS (1); "I"; CHRS (1) ; "M";CHR$ (1) ; "E"
PRINT#1:PRINT#1

FOR I=1 10O 2¢

PRINTR1,CHRS (29);

NEXT I

PRIENDHS AT SN NS )1

PRINT#1:PRINT#1

PRINTHL,"THIS IS TO CERILFY THAT. "

IF C$="8" THEN PRINT#1,515:G0T0 5238
PRINT#1,C$; 525

PRINTH#1
PRINT#1,CHRS (29) ,CHRS (1
PRINT#1:PRINT#1:PRINT#1
PRINT#1," AVTEMPTED “;Jl;"
(5 0 TE U NS
PRINT#1:PRINT#1:PRINT#L
PRINT#1,"HIS SCORE WAS
PRINT#L:PRINT#L:PRINT#1
PRINT#1,"HLS TOrAL JLME
P NSECONDS™
PRINT#L:PRINT#1:PRINT#1
GOSUB 11l0WP:REM ** UNUSED QUESTIONS SRI11
PRINTEL:PRINTH#L:PRINT#1

FOR I=1 TO 35

GRY

LOADEL WITH

"TYPE Y WHEN READY"

5390
:REM ** LINE FEEDS

7 Y CHRS (1) ; "U®;CHRS (1) ; "I %;
"Z";CHRS(29); :REM ** CHRS(1l) GIVES BIG

) NS

JUEBTIONS OF 'QUIZ TIME

RS kel

'O ANSWER QUESTIUONS waS ";

MG (8) =

5356
5364
5370

5380
5394
5999
5000
6810
5u20
6030
58449
585U
606y
SB7d
69909
7oy
7814
7928
EY
7993
8000
8010
8020
8030
8990
9@ug
9¢1y
9920
9930
9040
9050
9060
9g70
9999
18900
19010
1@920
1¢839
lg04dw
18950
100869
190879
14088
10999

11040
11010
11020
1lp3e
11049
20000
20010
20020
20039
20844
20050
20869
20070
20080
20090
20102
20110
29120
29130
29149
29159
201549
28170
291840
20190
202006
20219
20220
28230
20240

An end of test display and
a facsimile certificate
printout.

PRINT}#L1,CHRS (29);
NEXT
PRINTHL," (SIGNED)";CHRS (29) ,CHRS (1}; "2 T";
CHRS (29); CHRS (1) ; "pET"

GLUSH ST

RETURN

REM ** READ DATA [N RANDUM ORDER SR6 (SEE SR3)
K=INT (24*RND (0) ) +1

IF A(K)=1 THEN 6000@

FOR I=1 TO K

READ 2%,M$

NEXT [

A(K)=1

RESTORE

RETURN

REM ** LXIT SR7 (SEE SR3)
PRIENTNESCORE —3%

J=2u:1=4

PRINT o$ (3) : PRINT:PRINT M$ (4)
RETURN 2

REM ** DON'T KNOW SR8 (SEE SR3)
F=2

IF D=1 THEN F=5

D=D+1

RETURN

REM ** UNUSED QUESTIONS SR9 (SEE SR3)
J=1

FOR K=1 TO 24

READ Q$,M$

IF A(K)=0 THEN U$(J)=Q8$:J=J+1
NEXT K

J2=J

RESTORE

RETURN

REM ** PRINI UNUSED QUESTIONS SR1#d (SEE SR4)

PRINT : PRINT
T PS

WS

IF WS
PRIN'
FOR J=1
PRIN'

PRIN
GET

NEXT

RETURN
REM ** PRINT UNUSED QUESTIONS ON PRINTER SR11

(SEB

PRINTEL,"HE WAG";M$ (14)
FOR J=1

PRIN
NEAT

RETURN
*% DATA

REM

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
baTA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DaTA
DATA

I

" THEN 10420
C:PRINT "YOU WERE";M$ (14)
ro J2
T Us(J)
J

SR5)

TO J2
I4l,Us(J)
J

"LENGTH" ,"METRE"

"MASS" , "KILOGRAM"™

"TIME","SECOND"

"ELECTRIC CURRENT","AMPERE"
"THERMODYNAMIC TEMPERATURE™,"KELVIN"
"LUMINOUS INTENSITY","CANDELA"
"AMOUNT OF SUBSTANCE","MOLE"

"PLANE ANGLE","RADIAN"

"SOLID ANGLE","STERADIAN"
"FREQUENCY" ,"HERTZ"
"FORCE" , "NEWTON"
"PRESSURE" , "PASCAL"
"ENERGY","JOULE"

"PUWER" , "WATT"

"QUANTITY OF ELECTRICITY","COULOMB"
"POTENTIAL DIFFERENCE","VOLT"
"CAPACITANCE" , "FARAD"
"RESISTANCE" , " OHM"
"CONDUCTANCE" , "SIEMENS"
"MAGNETIC FLUX","WEBER"
"MAGNETIC FLUX DENSIPY",
"INDUCTANCE" , "HENRY "
"LUMINOUS FLUX","LUMEN"
"ILLUMINANCE" ,"LUX"

WPESLA"

o 25 LT

e STRFF MEMBER

s 18 10 CERTIFY HEHFRY
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For Auntie Beeb’s
Machine!

Practical Programs for the BBC
Microcomputer and Acorn Atom by David
Johnson-Davies contains programs which are clearly
presented and explained in detail and range from
games, words and numbers through to graphics
where the programs can be modified to make use of
the higher resolution graphics on the Model B BBC
Micro. £7.50 (incl. postage) Sigma Technical Press

el Cryer and PR Ot

BASIC Programming on the BBC
Microcomputer by Neil Cryer and Pat Cryer
assumes the reader is sitting at his computer as he
reads and the text is broken every few paragraphs
with activities for the reader to try out. Every program
in the book has been tested on a production model of
the BBC Microcomputer. £6.95 (incl. postage)
Prentice-Hall

READ-OUT FOR
= OUT

COMPUTING
TODAY
BOOK
SERVICE

A Bit of BASIC

Thomas A. Dwyer .
. Margot Critchfield

A Bit of BASIC — Dwyer and Critchfield is
extremely well presented with extensive use being
made of line drawings, graphics and tinted
illustrations.

The publishers state that the reader can write
proficient programs in as little as one week and
reviewers have praised its clarity and ease of use.
The book’s format, price and presentation make it a
worthwhile introduction to BASIC. £5.50 (incl.
postage) Addison-Wesley

Order through SPECIALIST BOOKS

if you want to Learn
to use the PET

Learning to Use the PET Computer by Garry
Marshall is the first title in a new series of introductory
books about the most popular micros on the market.
A unique feature is the use of the Computing Today
convention with regard to graphics characters. The
book has been designed to ease the first-time user in
1o a clear understanding of his machine. £6.45 (incl.
postage) Gower

Reaching the Core of

Your
ZX81

Byteing Deeper into your ZX81 by Mark Harrison
is one of the best books about the ZX81. Thinking of
buying a ZX81? - this book will tell you what it will do
before you buy it. Bought one already? - find out
how to program it efficiently and get 37 programs
into the bargain, each of which will work on a
standard unexpanded ZXB1. £6.45 (incl. postage)
Sigma Technical Press

g o)

SPECIALIST BOOKS, COMPUTING TODAY, S L
145 CHARING CROSS ROAD, LONDON WC2H OEE. PR IO ARRas.
[C] Practical Programs for the
Name BBC Micro @ £7.50
[C] BASIC Programming on the
Address BBC Micro @ £6.95
[]ABit of BASIC @ £5.50
- Make cheques payable to ASP Ltd DT [[] Learning to Use the PET
| enclose my cheque for f................. VISA ! ! Computer @ £6.45
Please debit my Barclaycard [] Access [] Signed [] Byteing Deeper into Your
ZX81 @ £6.45
. G I 0 5 e W

---------------J
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THE GENIUS
YOU CAN TAKE

TO BREAKFAST.

Now, at last, real portable computer
power. The new Sharp PC 1500
pocket computer. A pocket-sized
genius that will travel with you to
conferences, seminars and business
breakfasts.

The PC 1500 has the capacity
and BASIC language usage that is
very nearly that of the desk-size
Personal Computer. When fitted
with the optional 4-colour graphic
printer, it is one of the most powerful
pocket computers on earth.

Chores can be handled swiftly
and accurately any time of day,
wherever you happen to be.
Estimates, records and charts of
sales, billings and other important
data can be re-programmed,
calculated and summoned at the
touch of a button. It can even play
blackjack, analyse your biorhythms
or give you a beeped reminder of a
scheduled meeting.

Large memory capacity, up
to 11.5K bytes. 4-colour print-out.
Six user-programmable keys.

The incredible new PC 1500.
A revolution in pocket computers.

From Sharp. Where great ideas
come to life.

~ SPECIFICATIONS PC 1500

Number of calculations 10 digits (mantissa) + 2 digits (exponent)

Program language BASIC
CPU C-MOS 8-bit CPU
Capacity ROM: 16K bytes

RAM: 3.5K bytes expandable to 11.5K bytes

Memory protection C-MQS battery back-up

Display 7 x 166 dots mini-graphic display
(English upper- and lower-case letters,
numbers, special signs, etc.)

CE 150 Colour Graphic Printer/Cassette interface (Optional)

Colour Graphic Printer
Power source

Printing digits

Built-in rechargeable battery

digits selectable)

X-Y axis plotter system

Graph/Text switchables

9 different sizes from 1.2 x 0.8-mm

t0 10.8 x 7.2 mm (from 1/16" x 1/32"
ta 7619/ SDE)

Red, blue, green, black

Right, left, up, down

Printing system
Printing mode
Character sizes

Printing colours
Printing directions

Minimum step width 0.2mm(1/64")
Cassette Interface Up to two cassette tape recorders can be
connected

CE 151 Memory Module (Optional)

Standard 18 digits {36, 18, 12,9, 7,6,5, 4

Capacity 4K-byte C-MOS RAM
CE 155 Memory Module (Optional)

Capacity 8K-byte C-MOS RAM



BASIC LANGUAGE SPECIFICATIONS

PC 1500

_ommands RUN, NEW, LIST, CONT, TR ON, TR OFF,
LOCK, UNLOCK, STATUS, MEM

=1atements INPUT, PRINT, GPRINT, CURSOR,
GCURSOR, PAUSE, USING, WAIT, CLS,
IE S EHENTSROEGOTE, ON.. GOTO,
GOSUB, ON ... GOSUB, RETURN,
ONERBOR GEIOREGR T @ "STEP
NEXT, END, DIM, LET, REM, DATA, READ,
RESTORE, BEEP AREAD, ARUN, CLEAR,
RANDOM, DEGREE, RADIAN, GRAD,
BEEP ON, BEEP OFF

=.nctions SIN, COS, TAN, ASN ACS, ATN, LN, LOG,
EXP DEG, DMS, RND, SQR (), SGN,
ABS, INT, PI (7), LEFTS, RIGHTS, MIDS,
ASC, VAL, LEN, CHRS, STRS, POINT

Jariables A~ 7 AS ~ 7S, two-letter variables
possible, two-dimensional arrays applicable

_perations +, =% ()><>m<E<5E A,
AND, OR, NOT, &

Jthers INKES I =

CE 150 Printer

~_ommands EHISESTEST

~tatements LPRINT, TAB, LF, ROTATE, COLOR,

Cassette Interface

GLCURSOR, SORGN, LINE, RLINE, CSIZE,
TEXT, GRAPH, LCURSOR

—_ommands
Statements

CSAVE, CLOAD, CLOAD? MERGE

INPUT#, PRINT#, CHAIN, RMT ON,
RMT OFF :

To: Sharp Electronics (UK) Ltd, Computer Division,
Sharp House, Thorp Road, Newton Heath,
Manchester M10S9BE. Tel: 061-205 2333.

Please send me details of the Sharp PC 1500

Type of application:

Name:

Address:

The world of

SHARP

|
|
|
|
|
|
|
|
|
|
|
|
I
|
|
|
|
} where great ideas cometolife.
[E5

Design and specifications subject to change without notice.




Henry Budgett
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‘technospeak’.

hen we first brought out our
Buyer's Guides, the deci-
sion was taken to present all

the relevant information in the
simplest form possible. We broke
the various computers down into
their essential components and
presented a comparative list. The
Guides were not a roaring success!

The reason for their initial
failure is now obvious, we didn't ex-
plain the meaning of the words we
were using, RAM, CPU, [/O, etc
and the very people for whom the
Guides were intended — the first
time buyers — found them very hard
to take in. As soon as we had
recognized this failing we published
explanations to each of the Guides;
the result was that they became
much more widely used.

Locking at the problems we
created for curselves with those ear-
ly Guides, it has become very ob-
vious that there is a need for a sim-
ple, plain-English explanation of all
the technical jargon in The last
time we publicshed cne back in
May 1980 where we featured 100 of
f jargon.
This new feature is a complete up-
date and will be repeated every few
months for cur new readers.

Computing Components

Every single computer can be
divided up into a number of fun-
damental segments, this not only
makes them easier to understand but
also helps us write about them in
simpler terms!

The heart of each computer is
the Central Processing Unit or
CPU. On large computers this is a
vast collection of circuits filling at
least an entire printed circuit board
and often an entire box. In the world
of the personal computer, however,
this has all been reduced into the
space of a single integrated circuit,
the microprocessor. This device
contains all the necessary logic to
take information in, process it ac-
cording to a set of instructions and
pass it back to the outside world.
The speed at which it performs these
operations is governed by two fac-
tors; first, the way in which the
device has been made and second,
the speed of the clock. The clock is
simply a very accurate oscillator

which beats millions of times a se-
cond; typical speeds are between 1
and 4 million cycles a second (this
number is generally expressed as
frequency — 2 MHz for example).

The actual logic contained
within a microprocessor varies ac-
cording to the technology available
at the time it was designed, but suf-
fice to say that they are more com-
plicated than I would wish to explain
on these pages.

The simplest form of computer
can be built from a set of switches, a
microprocessor with its correct
clock circuit, a power supply and a
set of lights. If you set up the correct
pattern of ons and offs on one set of
switches, the device will take in the
information presented as an instruc-
tion. The pattern of ons and offs
represents a binary cede, each on is
regarded as a 'l’ and each off as a
‘0’. You could now give it some more
information — data — then another
instruction and, if you were lucky,
you would see a result displayed on
the set of lights. Systems such as this
are often used in schools and col-
leges as basic training aids for
students learning about
microprocessors; they are not often
found in the real world.

The set of instructions we give
the computer is called the program
and as we have been programming
in the simplest possible form,
binary, we call this machine code
programming. [t is often possible
for the user of a microcomputer to
program the system in machine
code but we very seldom use the
binary notation — remembering all
those Os and 1s is not easy. What is

If you are new to the world of personal computers it’s
probable that you are more than a little confused by all the
jargon. We proudly present the plain man’s guide to

generally allowed, however, is the
use of a code system called hex-
adecimal, Hex for short. This can
be used because virtually all of the
common microprocessors use eight
bits to make up each of the instruc-
tions they use (eight bits is called a
byte and this is the fundamental unit
of information as far as the user is
concerned). Hexadecimal means
'16' so we are therefore working in
base 16 arithmetic. This means that
any eight digit binary number can
be represented by two Hex digits.
The letters A to F are used to repre-
sent the numbers 10 to 16.

Elephant’s Graveyard

It would cbviously be very nice
to store a set of instructions — the
program — somewhere in the com-
puter rather than having to key them
in one at a time. The breed of device
we use for storage is called memory
and this can be one of two fun-
damental types. These are common-
ly called Random Access Memory
and Read Only Memory, that's
RAM and ROM in the jargon, but
these names do not really describe
the true workings of their systems.

Random Access Memory comes
in two types, static, which uses
rather a lot of power but is very fast,
and dynamic which uses less power
but pays for this by being somewhat
slower. As far as the user is concern-
ed they are identical. Memory areas
which are made up of RAM can be
written to and read from; informa-
tion can be stored and retrieved at
the programmers wish. However, if
you turn off the power the contents
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are lost, fine for temporary informa-
tion but not so good for programs.
The second type of memory,
ROM, comes in many guises but
once the information has been
stored it is there for good, the user
can read it out when required but it
cannot be destroyed by turning the
power off. This sort of memory is us-
ed for all the programs which come
built into the computer; these are
the programs that you often don't
realise are there, such as the pro-
gram to take a character from the
keyboard and the one which
displays that character on the
screen. All these hidden programs
come under the general heading of
the Operating System or Monitor.

(The term monitor can also be used’

for a special type of visual display
but in this case it is generally spelt
with a small 'm’).

All the information stored in
memory is held in blocks of eight
bits, the byte we mentioned earlier
— and each byte corresponds to one
single character. Most common
computers use a coding system for
the numbers and alphabet, and
other special symbols called ASCII
code which stands for the American
Standard Code for Information In-
terchange.

Using the binary system where
each of the eight bits (a bit is a
Blnary digiT just as 8 is a decimal
digit) can be either 1 or O, we can
have a possible 2 8 combinations or
patterns and as the full ASCII set
only uses 128 of these, the manufac-
turers of microcomputers often add
extra characters such as special
graphics symbols.

The amount of memory a given
microprocessor can use is limited by
the number of address lines. A nor-
mal eight-bit micro, generally has
16 address lines and, using the same
formula as the ASCII code, we can
connect up to 2 ¢ or 65,536 bytes of
memory. This number is generally
referred to as 64K where the K
signifies binary thousand or 1024. It
is possible to connect more memory
to a microprocessor using special
techniques but only 64K of this total
can be used at any one time.

Peripheral Proliferation

So far we have covered the cen-
tral processor and the memory but
we still can't actually use the com-
puter because we have no way of
getting information in or out.
Devices such as keyboards and TV
sets are the most common and these,
together with their more exotic
cousins, are all called peripherals.

As tar as the typical personal
computer is concerned, a key-
board, which loocks somewhat like
the one you would find on a type-
writer but generally with more keys,
is used for getting instructions and
information into the computer. The
computer’s processed information,
the program you are working on or
anything else, is displayed on a
video screen. This may be your
domestic TV or a special video
monitor or, in high-class systems,
the screen and keyboard may be
combined into a single unit called a
Visual Display Unit or VDU. Some
complete systems are built into what
looks like a large VDU and these are
often called desktop computers.

The type of display that you get
on a TV or video screen varies from
system to system but is typically ex-
pressed as so many lines of so many
characters, 25 by 40 and 16 by 32
are typical. As well as the supplied
graphics characters | mentioned
earlier, some systems allow the user
tc produce true graphics; plot
points, draw lines and so on. The
capabilities of these systems is
generally expressed as the number
of dots that can be displayed across
and down the screen. The larger the
numbers, the higher the reseolution
you will be able to obtain. In prac-
tical terms this can be demonstrated
by getting the system to draw a cir-
cle; the higher the resolution the
nearer the result will be to a ‘perfect’
circle.

The keyboard and display are
the two most vital components of the
system, without them you can't use
the computer. However, the com-
puter is capable of being connected
to much more exotic devices and the
capacity for these connections is
referred to as the Input/ Output or
I/ O. Once again there are many dif-
ferent kinds of I/O connections,
generally known as interfaces
because they form the junction bet-
ween two separate items. We can
break these down into two groups,
serial and parallel. The most com-
mon name associated with the
former is the RS232 standard which
is used for many of the common
peripheral devices such as printers,
VDUs and even for connecting bet-
ween two different computers.

The parallel interface is so call-
ed because it allows one entire byte
to be transferred at a time, the serial
interface transfers each byte bit by
bit (that's not a pun either!). Two
special sorts of parallel interface are
frequently found, the Centronics
printer interface and the IEEE-488

communications interface.

In order to control the way in
which information is passed over
these interfaces, special control
signals are used and these come
under the delightful heading of
handshake lines. The name
describes their action exactly.

There is cne further type of I/O
which is fundamental to the com-
puter and that is the bus. This is the
collection of interconnections which
allows various parts of the computer
to share sections of the processor. In
many computers they are limited to
the main processor board and the
memory, but in more recent designs
they are often gathered together in
some logical order and brought out
of the computer so the user may add
extra facilities to his basic system.
Names such as S5-100, 5-50,
Eurobus, Multibus and a host of
others can be found in the literature.
In theory, if your computer has a
defined bus structure then you can
plug in any other extra, such as
more memory, built to the same
structure and it will work.

Programming The Beast

Earlier in this piece [ mentioned
that writing programs in machine
code (binary) or even their Hex
alternatives was somewhat irksome.
Well, on many systems you can have
a special program fitted into the
computer called an Assembler. This
allows you to write your programs in
assembly code where you use two-
or three-letter words to represent
the function you wish to be perform-
ed. These are called mnemonics
and are translated by the assembler
program into machine code which
the computer can then run.

Programming the computer by
these methods is laborious in the ex-
treme and is generally avoided by
providing the user with something
called a high-level language.
These are so called because they
allow the user to express complex
functions, which would otherwise
require many hundreds of machine
code instructions, in a language not
dissimilar from English. The most
common of these, at least as far as
microcomputers go, is BASIC, which
is the acronym for Beginners All-
purpose Symbolic Instruction
Code. You'll see a lot of it in its
various forms between the covers of
this magazine and it is relatively
easy to learn and use. The main ad-
vantage that it has for the personal
computer user is that it is an inter-
preted language; this means that
you can easily change things
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around if they don't work or even
improve those that do.

An interpreter is another pro-
gram built into the computer which
allows you to type in your programs
in the high level language. The in-
terpreter quite happily accepts this,
stores it away and when commanded
to RUN, sets about converting it all
into machine code so that the cen-
tral processor can actually do
something with it. All this transla-
tion takes time and programs written
in this sort of language run con-
siderably slower than their machine
code equivalents,so some computer
manufacturers offer a special pro-
gram called a compiler. This allows
you to develop your program and
thoroughly test it using the inter-
preter and then convert it complete-
ly into machine code. You now store
away the old program and just use
the much faster machine code ver-
sion.

There are many programming
languages; BASIC, Pascal, FORTH,
COMAL, ALGOL, FORTRAN, etc,
etc and they all have something to
offer the user for his or her specialis-
ed use. Much argument has raged
over good and bad programming
techniques and which languages
should be used for what but, in
general, BASIC can still be regard-
ed as the easiest to use and guickest
to achieve results from.

Keeping A Copy

All this talk of writing programs
and a glimpse of the pages of BASIC
and machine code in this magazine
may have awakened a memory of
something | mentioned earlier —
RAM forgets when you turn the
power off. What you really need is
some way to store a copy of your
program so that you can re-use it at
a later date. Storage of this type is
called backing or off-line storage
and is generally based on magnetic
recording techniques. The simplest
and cheapest method is the cassette
tape. In many cases you don't even
need a special cassette recorder
although digital-quality tape is to be
recommended. The system works by
converting each bit into one of two
tones, a high toneifitsa 1 and a low
tone if its a 0. These are then fed,
serially, on to the tape at a given
speed. This speed is generally refer-
red to as the baud rate but a more
accurate definition would be the
bits per second or bps. Obviously,
the faster the transfer rate, the less
time it takes to save or load your
programs, but (relatively) the faster
you save, the less reliable the pro-
cess becomes.

The cassette comes in for much
criticism for its slowness but it is
unlikely to be superceded at the
price for many years to come. The
next step up the ladder is still tape-
based and is called the floppy tape
or stringy floppy. This is & much
smaller and faster continuous loop
rather like a miniature eight-track
cartridge (remember those?). The
real gain for the user is that the unit
comes with an Operating System
which makes it much easier to use.

Another step up the storage lad-
der is the floppy disc. This comes in
two sizes; 5% " and 8" and is rather
like one of those flexible
gramophone records but made out
of the same material as recording
tape. This is enclosed in a card-
board envelope and spins round in-
side a disc drive. The information is
stored in the disc in concentric rings
called tracks each of which is
broken up into a number of sectors.
A basic single sided, single density
5% “ floppy disc holds about 200K of
information; if you want more room
you can go to double density or even
guad density, but the remarks I
made about fast storage on tape ap-
ply here too. Much better, if you can
afford it, to use 8” drives.

The Rolls Royce of storage
media is the Winchester disc. These
come in sealed boxes and replace
one of your B%4” or 8“ drives.
Because the discs inside are rigid,
the tolerances to which the unit can
operate are much higher and they
can often store some 10M (mega-
bytes) of information per 5% ” unit.
The price of the unit, currently, is
around £2,000.

All of these discs have a
sophisticated piece of software sup-
plied called a Disc Operating
System or DOS. Typical examples
here include CP/M, FLEX and

UNIX. These allow the programmer
or user to issue a single command
such as INITIALISE and the DOS
will then perform a complete set of
operations to prepare a new disc.
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Using The System

All this stored information is
very nice but only being able to
read it on a TV screen is a little
limiting, words on paper can be
more use at times. The printed copy
of something held on a computer is
known as hard copy and you need a
printer to get it. Printing devices
can be broken down into two fun-
damental types and two methods of
printing. The two types are impact
and non-impact; this simply reters
to whether the character is formed
by banging something through a
ribbon or whether it is created by
thermal or electrostatic processes.

The methods most commonly
found are character printing, this is
where a complete character is form-
ed on the paper at one go — just like
on a typewriter — and matrix prin-
ting, where each character is made
up from a number of dots. The best
guality print comes from an impact
character printer and examples of
these are the daisywheel and
golftball. The daisy has the letters
arranged around the rim of a slitted
disc as compared to its close cousin
the spinwriter, which uses a cup-like
carrier for the letters.

Although the quality of text pro-
duced by a matrix printer is not
quite as good as that produced by a
character printer, it has the con-
siderable advantage of being
cheaper and more flexible to use. If
you have a system which can pro-
duce special graphics characters
then unless you want to spend a for-
tune on having special daisywheels
or goliballs made, you need a matrix
printer. Each needle of the matrix in
the printing head can generally be
controlled separately. This allows
you to either have your own
character set installed in a ROM in-
side the machine instead of, or in
addition to, the one supplied with
the machine; or even to control the
needles as you are printing and so
produce actual copies of the dots on
the screen.
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THE FINEST PRINTER/TYPEWRITER MONEY CAN BUY.
THE CROWN RANIER
ONLY £795 + VAT
T T T T T T P T

eld

We offer a heavy duty daisy wheel printer/typewriter at the flick of a switch. This machine has the very latest linear motor — no cables or

belts to break, stretch or wear. Beware of light weight, low cost machines, these can never give long term reliable service. THIS MACHINE
WILL!

Centronics or IEEE interface. Interchangeable daisy wheels — variable pitch — whole line memory. Easily copes with standard printed
forms. Uses standard IBM ribbons and lift off correctors.

Perfection as a typewriter (used by local authorities). Perfection as a printer

Ask your local computer or office equipment dealer for further information. EXSTOCK DELIVERY.

SOLE UK DISTRIBUTOR. TRADE ENQUIRIES INVITED

~ = 56-58 SOUTH ST., EASTBOURNE,
% SR© %Y 11 BUSINESS CENTRE SUSSEX. (0323) 639983.

PUT YOUR
-I¥IOICRO . MEMORIESSH

WORK!

200ns.............0.80

YOUR BBC MICRO — UPGRADE KITS
F— -

. MACHINE “* NEW LOWER PRICES **
?‘4 MDR INTERFACES As some parts are still in short supply. please checx avallability before ordering
W s
CONTROL MACHINES, ROBOTS,
FACTORY OR HOME

Have you ever wanted your MICRO to control a machine for you, or
manage your house? If so, the MDR ‘MICROCOMPUTER CONTROL

Data available on asterisked components. Please telephone for prices.
INTERFACE’ will give you isolated channels of OUTPUT (8A @ 250

volts) and switch sensing INPUTS. 4
i QUANTITY
Available now for connection to PET USER, PORT, RS232 and RERIEI SEMME ;4 HOUR TELEPHONE SER ’ B SUSHTIRG
IEEE488, allowing expansion up to more than 900 channels. ElCh e CREDIT CARD USERS AT
i les, full data and guarantee * Free Reply Paid Envelope with every order %
SUDD"Ed Comple[e ik geqngonng igoy ’ d /q ms or * All prices exclude VAT & P & P (0.75) (Free on CWQ's over £10) %
from £1 2.64 per Channel‘ Comp\ete preprogramme Syste * All orders despatched on day of receipt with full refund on out of stock items if requested »
individual components available. Write or phone for details

M D R (INTERFACES) LTD. MIDWICH COMPUTERCO.LTD.
Little Bridge House, Dane Hill, DEP';U%E:TEVEJEI;&?:SSEUI’:?%{:(E:;E 1sch.RIEE‘I’. :
i Hay#:{::h';zzt.hdsg;%%’égiﬂ17 hog TELEPHONE: (0284) 701321 TELEX: 817670
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*..the quality of the colour display is excellent” popuiar Computing Weekly
“The graphics facilities are great fun” personal Computer World,
“...the Spectrum is way ahead of its competitors” your computer

“The world'’s best
personal computer
forunder £500" .

Sinclair ZX Spectrum
16K RAM £125,48K RAM £175.

Thisis the astonishing new ZX Spectrum
- a powerful professional’s computer in
everything but price!

There are two versions — 16K or a
really powerful 48K. Both have a full
8 colours, sound generation, a full-size
moving-key keyboard and high-resolution
graphics. Plus established Sinclair
features such as ‘one-touch’ keyword
entry, syntax check and report codes!

Key features of the Sinclair
ZX Spectrum

Full colour - 8 colours plus flashing
and brightness-intensity control.

Sound - BEEP command with
variable pitch and duration.

Massive RAM - 16K or 48K.

Full-size moving-key keyboard - all
keys at normal typewriter pitch, with
repeat facility on each key.

Highresolution - 256 dots horizontally
x 192 vertically, each individually
addressable for true high-resolution
graphics.

ASClI character set — with upper- and
lower-case characters.

High speed LOAD & SAVE - 16K in 100
seconds via cassette, with VERIFY and
MERGE for programs and separate
data files.

The ZX Printer — available now

The printer offers ZX Spectrum
owners the full ASCIl character set -
including lower-case characters and
high-resolution graphics.

Printing speed is 50 characters per
second, with 32 characters per line and
9 lines per vertical inch.

ZX Microdrive = coming soon

Each Microdrive will hold up to 100K
bytes on a single interchangeable
microfloppy — with a transfer rate of
16K bytes per second. And you'll be
able to connect up to 8 ZX Microdrives
to your ZX Spectrum - they're available
later this year, for around £50.

Qty Item Code Item price Total

Sinclair ZX Spectrum -

How to order your ZX Spectrum

BY PHONE - Access, Barclaycard or
Trustcard holders can call 01-200 0200
for personal attention 24 hours a day,
every day.

BY FREEPOST - use the coupon
below. You can pay by cheque, postal
order, Access, Barclaycard or Trustcard.

EITHER WAY - please allow up to 28
days for delivery. And there's a 14-day
money-back option, of course. We want
you to be satisfied beyond doubt — and
we have no doubt that you will be.

— | [ — |
ZX Spectrum

Sinclair Research Ltd,
Stanhope Road, Camberley, Surrey,
GU15 3PS. Tel: Camberley (0276) 685311.

Please tick if you require a VAT receipt O l

*lenclose a cheque/postal order payable to Sinclair
Research Ltd for £ I

I oy 16K RAM vers_ion 100 125.00 *Please charge to my Access/Barclaycard/Trustcard

| Sinclair ZX Spectrum — account no Please print. I

I e 48K RAMrversr.mn 101 175.00 e [0 e [ i | | O |

| X Pri
777S\nc alieea Rinter & it *Please delete/complete as applicable.

I Printer paper s

I (pack of 5 rolls) 16 1195 [Virf#acs? v =8| GO 5 0 R |
Postage and packing: | Address (5 [E [ SS  [ [A

I orders under £100 28 295
orders over £100 29 4.95 | el B oo T b (S B 1 s A

TOTALE L ]l e e R e el R
(o)

LF_FIEEPOST - no stamp needed. Prices apply to UK only. Export prices on application. COT 809 I



S M Gee

Adding extra peripherals to your computer often tends to
be a DIY affair. We look at some books on the subject.

to your computer then you have

been actively involved in inter-
facing! Loosely speaking interfacing
is the name given to the task of con-
necting any piece of peripheral
equipment to a computer. The sort
of problems that crop up can be as
simple as ordering the correct sort
of cable for a VDU or as complex as
designing a special printed circuit
board. The subject is a difficult one
to pin down because the solution
usually requires a knowledge of
electronics, of software and of the
particular computer involved.
Books that claim to tell you about in-
terfacing fall into two groups. The
tirst group is aimed at owners of par-
ticular personal computers and the
second is aimed at the systems
designer and is much more con-
cerned with chips than with par-
ticular computers. Both groups
assume a degree of knowledge of
electronics — and sometimes even a
degree in electronics!

I you are interested in interfac-
ing a varity of gadgets to your com-
puter there is no avoiding the fact
that you have to know something
about electronics. If electronics isn't
your best subject you needn’t
despair. There are two main sorts of
electronics — analogue; used to
design radios and Hi-Fi etc, and
digital; used to design computers,
which in most people's opinion is the

If you've ever connected a printer

easier. So, before you buy any
books about interfacing, read
something on digital electronics. It
may not sound as if it is directly con-
cerned with your interest in com-
puters — but it is!

My first selection is, in fact, two
bocks — TRS-80 Interfacing Books
1 and 2. These two volumes will, of
course, mainly be of interest to
TRS-80 owners but these are not a
rare species! Book 1 starts out with a
discussion of the Z80 and how
74-series TTL chips can be used to
provide the standard functions used
in 'low level’ interfacing; eg address
decoding and data latching. This
part of the book is of would be useful
to anyone interested in interfacing
at the chip level. However the book
guickly moves on into TRS-80
specific things in Chapter Five
where a design for a good ‘bread-
board’ (a general interface that can
be used for experimentation) is
described in detail. If you want to
make use of the rest of the book it is
a good idea to construct this bread-
board because it is used in all the
experiments that bring Book 1 to a
close. The experiments are all of the
‘flashing light' variety in that they do
not concern connecting the TRS-80
to anything real; ie a washing
machine or the proverbial central
heating system. This should not be
taken as a criticism, however,
because there is no way of avoiding
this stage of learning to interface —
especially in a book. Moving on to
real interfacing problems comes
after you have destroyed a few
LEDs!

Book 2 takes us into a different
range of topics altogether. The first
chapter starts by describing driver
circuits suitable for use with any
machine. It is easy to bring a piece
of wire out of the back of your com-
puter and make it change from Oto 5
volts under program control. The
problem is to then make it switch a
high voltage light bulb on and oft!
This is where driver circuits come in
to convert the low power computer
signals into something large enough
to affect the ‘real’ world. Chapter
One is a goed collection of basic cir-
cuits and it could serve as an ex-
cellent 'cookbook’. Chapter Two
covers the inevitable A to D and D to
A circuits but, along with Chapter
Three, goes beyond most ‘how to
build a DAC' type introductions.
Chapter Four brings us back to the

world of electronics with a detailed
look at UARTs. A UART is a Univer-
sal Asynchronous Receiver/
Transmitter and is one of the most
useful (and little understood chips)
around. Its basic function is to take
data from parrallel ports and con-
vert it to serial data of the type that
VDUs etc, need — and vice versa.
The final chapter ventures into the
most difficult interfacing terrain of
all — interrupts. Here hardware and
software meet in such a way that
most people avoid the use of inter-
rupts like the plague. Although only
Z80 interrups are dealt with, this
practical aproach should ease you
into the area with as little pain as
possible!

Both of these volumes are highly
recommended reading for anyone
with a TRS-80 and an interest in
electronics or a master project in
mind. If you haven't got a TRS-80
then they are still worth a look for
their clear explanations of digital
electronics applied to interfacing.

Apple Interfacing is written by
the same team of authors and is
mainly a 'translation’ of the material
in the first TRS-80 volume. Because
of this it uses the same breadboard
design and constructs a general in-
terface. As the Apple has eight
special interface slots this method

does not make best use of its
possibilities. However, the ex-
periments and projects are in-

teresting and would serve to teach
anyone with an Apple a great deal
about general interfacing. My big-
gest criticism of this book is that only
in the final chapter are the unigue
features of the Apple's interfacing
ports actually tackled and even here
the authors duck the issue. If what
you want are details of how to use
the Apple's interfacing slots with
chips such as the 6821 PIA or the
6850 ACIA or if you want to know
how to build videc cards, printer in-
terfaces or RAM expansion cards,
then you will be disappointed by this
book.

There is interfacing in general
and there is PET interfacing! The
Commodore PET presents a very dif-
ferent range of problems and
possibilities when it comes to inter-
facing it to external equipment. PET
Interfacing covers the hardware
and software details of the three in-
put/output ports — the user port, the
memory expansion port and the
IEEE-488 instrumentation port. It
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provides constructional details of
breadboards for both the user port
and the memory expansion port and
gives examples of interfacing ex-
periments using them. The [EEE-488
is the trickiest from the point of view
of both software and hardware but
this book successfully tackles the
problems it presents. Because of the
need to take account of the
IEEE-488, all the projects included
in the book are specific to the PET.
No printed circuit board layouts are
given — readers are expected to be
able to construct straight from cir-
cuit diagrams. In the case of this
book, many of the projects deal with
real applications rather than being
simply illustrative, the IEEE printer
interface being probably the most
useful. This is a very good bock but
it is useful only to PET owners.
Microcomputer Interfacing
teaches general chip-level interfac-
ing methods but uses the 6800/6809
family in all the examples. This is
not a bad thing as the 68xx family is
probably the easiest to use and most
advanced range of products
available today. The topics covered
range from the 6809 instruction set
and bus signals through the use of
the 6821 PIA and 6850 ACIA to in-
terrupts, DMA and analogue con-
version methods. This book is a must
for anyone using Motorola products
or systems but, unless you're taking
an advanced course on computer
hardware, this book is otherwise

likely to be of little interest.

The first microcomputer on the
market used the now familiar S100
bus. In the last few years the impor-
tance of the S100 has declined
because the most popular machines
in the world — PET, TRS-80, Apple
— use their own ‘'non-standard’
buses. However, the S100 now looks
set for a revival due to the publica-
tion of an IEEE standard (696) defin-
ing its characteristics exactly and
extending its use to a 16-bit mode of
operation. It seems obviocus that
many old S100 systems are going to
be dusted off and new 16-bit CPU
(68000, Z8000,8086) cards and soft-
ware added to make some of the
most powerful systems around. It is
in this light that the publication of
Interfacing to S-100/IEEE 696
Microcomputers should be seen.
Starting off with a description of the
S100 bus, its control lines and tim-
ing relationships the book guickly
moves on to the practical matter of
designing and constructing S100in-
terface boards. Subjects covered in-
clude memory interfacing; 1/O
ports; keyboards; serial ports; A to
D/D to A; interrupts; and timers.
There is also a disscusion of the very
interesting but advanced topic of
‘temporary bus masters’ which is a
key concept for any of the
multiprocessor systems that are be-
ing proposed at the moment.
Although you won't find any PCB or
layout diagrams for S100 projects

you should be able to construct
your own boards from the diagrams
given. | can recommend this book if
you use an 5100 system or have one
lying around gathering cobwebs.

The books included this month
were:

(

TRS-80 Interfacing Book 1, by
Johnathan A Titus, (1979), 190
pages, £7.65.

TRS-80 Interfacing Book 2, by
Johnathan A Titus, Christopher
Titus and David G Larsen,
(1980), 254 pages, £8.35.

Apple Interfacing, by Johnathan
A Titus, David G Larsen and
Christopher Titus, (1981), 206
pages, £7.65.

PET Interfacing, by James M
Downey and Steven M Rogers,
(1981), 261 pages, £11.85.

These four bocks are all in the
Blacksburg Series, published by
Sams, and distributed by Com-
puter Bookshop.

Microcomputer Interfacing, by |
G Jack Lipovski, published by H

Lexington, (1981), £15.00.
Interfacing to S100/IEEE 696
Microcomputers, by Sol Libes
and Mark Garetz, published by
Osborne/McGraw Hill,
£10.95.

i
=

(1981),
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MICHAEL ORWIN’S Z2X81 CASSETTES

The best software (b

various authors) at lo

W prices

QUOTES
"Michael Orwin's £5 Cassette Two is very
good value. It contains 10 stolid well designed
games which work, offer plenty of variety and
choice, and are fun.”
from the ZX Software review
in Your Computer, May ‘82 issue.

“I had your Invaders-React cassette . . .|
was delighted with this first cassette.”
P. Rubython, London NW10

“l have been intending to write to you for
some days to say how much | enjoy the games
on ‘Casgsette One’ which you supplied me with
earlier this month.” E. H. London SW4

“ .. .| previously bought your Cassette One
and consider it to be good value for money!”

Richard Ross-Langley,

Managing Director,

Mine of Information Ltd.

CASSETTE 2
Ten games in Basic for 16k ZX81

Cassette Two contains Reversi, Awari, Laser
Bases, Word Mastermind, Rectangles, Crash,
Roulette, Pontoon, Penny Shoot and Gun Com-
mand.

Cassette 2 costs £5.

ZX-SCRAMBLE {machine code)

CASSETTE 3
8 programs for 16k ZX81

STARSHIP TROJAN

Repair your Starship before
disaster strikes. Hazards in-
clude asphyxiation, radiation,
escaped biological speci-
mens and plunging into a Su-
pernova.

STARTREK This version of the well known space
adventure game features variable Klingon mobil-
ity, and graphic photo torpedo tracking.
PRINCESS OF KRAAL

An adventure game.

CASSETTE 1

(eleven 1k programs)

machine code:

React, Invaders, Phantom aliens, Maze of death,
Planet lander, Bouncing letters, Bug splat.
Basic:

IChing, Mastermind, Robots, Basic Hangman.
PLUS Large screen versions of Invaders and
Maze of Death, ready for when you get 16k.
Cassette 1 costs £3.80

BATTLE Strategy game for 1 to 4 players.
KALABRIASZ World's silliest card game, full of
pointless complicated rules.

CUBE Rubik Cube simulator, with lots of func-
tions including ‘Backstep’.

SECRET MESSAGES This message coding prog-
ram is very txlp gexi |f.

MARTIAN CRICKET A simple but addictive game
(totally uniike Earth cricket) in machine code.
fThe speed is variable, and its top speed is very
ast.

Cassette 3 costs £5.

CASSETTE 4
8 games for 16k

Bomb and shoot yo'ur way through the fortified
caves.

GUNFIGHT INVADERS
(machine code) (machine code)

FUNGALOIDS (machine code}

GALAXY INVADERS (machine code)
Fleets of swooping and diving alien craft.

SNAKEBITE (machine code)

Eat the snake before it eats you. Variable speed
(very fast at top speed)

LIFE (machine code)

A ZX81 version of the well known game.

3D TIC-TAC-TOE (Basic)

Played on a 4x4x4 board, this is a game for the
brain. It is very hard to beat the computer at it.
7 of the 8 games are in machine code, because
this is much faster than Basic. (Some of these
games were previously available from J. Stead-

man).
Cassette 4 costs £5.

“SPECTRUM SOFTWARE WANTED”

Recorded on quality cassettes, sent by first class post, from:
Michael Orwin, 26 Brownlow Rd., Willesden, London NW10 9QL {mail order only please)
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VDU alphanumeric display of 16 rows by
32 characters. MICROTAN 65 system file
binder. 136 page, bound, users
hardware/software manual with
constructional details and sample

components to fully expand MICROTAN

The MICROTAN 65 kit has won

presentation. We pay attention to detail

Specification as above but assembled and
fully bench tested by ourselves.

£79.00 + £11.85 V.A.T., Total £90.85

HeNRYS

COMPUTER KIT
DIVISION

404 EDGWARE RD. LONDON W2 1ED
TEL: 01-402 6822

ogrammes. Logic and discrete

despread acclaim for its superb
T FORM £69.00 + £10.35 V.A.T. total
9.35

ICROTAN 65 assembled and tested

listed here
Only from us.

DELIVERY

EX-
POST PAID

Limited quantity

units

STOCK

—Happy
Memories

\ Parf type 1 off 25-99 100u
E+ TANGERINE -TANGERINE -TAN( | o .
International held a 4116 250ns 75 65 60
ot kits. 1he 4816 100ns for BBC comp. 2.95 270 2.50
4164 200ns 6.15 G2z 465
2114 200ns Low power 1515 1.00 80
2114 450ns Low power 95 85 80
4118 250ns 325 2.85 2.65
6116 150ns CMOS 3.95 3.45 3.25
2708 450ns 2.60 225 210
2716 450ns 5 volt 2.60 2:25 2.10
2716 450ns three ralil 5.75 5.00 4.65
2732 450ns Intel type 3.95 345 3.25
£1 0 FRO M 2532 450ns Texas type 3.95 345 3.25
HM];?I;E;I;.:VN gg[(;gm‘fl:g: T ZBOA-CPU £4.35 Z80A-PIC £325 ZB0A-CTC £3.25
circuit bcard’asolcier resist ags%pswk screen M lCROTAN 65 6522 PIA £3.98 7805 res 50 7812 res 50
C‘jmrporﬂem I er"“ ‘Cfrl“o':s o502 . Low profile IC sockets:
Tiloneem ST DU kits Pilis B F - LR S acEen: AL Lol agict g
programme, stack and display memory and assem bled Pence 9 10 11 14 15 18 19 e 33

Soft-sectored floppy discs per 10 in plastic library case:

5 inch SSSD £17.00

5 inch DSDD £2100

8 inch SSDD £23.65
74LS series TTL, iarge stocks at low prices with DIY
discounts starting at a mix of just 25 pieces. Write or

Please add 30p post & packing to orders under £15 and

VAT tototal. Access & Barclaycard welcome, 24hr service
on (054 422) 618. Government & Educational orders

welcome, £15 minimum. Trade accounts operated, 'phone

5 inch SSDD £19.25
8 inch SSSD £19.25
8 inch DSDD £25.50

or write for details.

Happy Memories (CT), Gladestry, Kington,

- H ' : : :
avallable. L erefordshire. HR5 3NY. Tel: (054 422) 618 or 628
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ANOTHER ‘PLUS’ FACTOR
FOR
‘APPLESOFT’ USERS

THERE IS NO MORE NEED TO
COMPROMISE WHEN WRITING BASIC

Write your program with EXTENSIVE REMS, SINGLE LINE STATEMENTS,
FULL LENGTH VARIABLES

For easy readaibility, easy debugging and easy maintenance. Then convert
into the shortest, fastes form with TOOLBOX

TOOLBOX is a suite of four programs, censisting of the following

REM REMOVER: removes rem statements from your program

COMPRESSOR: rearranges into multi-line statements of the maximum

possible length, taking into account if/then statements, 905ubs, 90to’s,

returns, etc

REDUCER: reduces variables to a maximum length of two digits, and also

renumbers in increments of one

RENUMBER: renumbers in increments of ten

3.3D0OS £18.00 Tape £15.40

Also shape generator
Generates shape tables of up to 300 moves, with no other limitation on size

3.3DOS £15.00 Tapes £13.40

From KEYSOFT
24 Wakehams Hill, Pinner, Middx. HAS 3BQ

State memory size when ordering

PRESENTS <

HERY,

N\ A REAL-TIME GRAPHIC
ADVENTURE

Your quest is to locate the fabled
arkenstone: can you escape the
fearsome guardians

Real-time action: he who hesitates
is lost! Graphicdisplay: see
monsters approach or flee! Take

resume. Automatic scenario
generation: no two games alike. Open
and close doors: but some are locked!
Trade with the merchant in his shop. Search
for stairs to the depths below. Don’t let your
lantern run out - They can still see you and
track you! Different kinds of treasure: gems,
weapons, magic, armour, etc.
Send £15 for diskette to MIZAR COMPUTING,
104 BRADWELL ROAD, BRADVILLE, MILTON
KEYNES

TANDY TRS80 MODELI LEVEL2 32K+DISK

—!

THE BOOK
YOU'VE
BEEN
WAITING
FOR!

Programming
your
ZX SPECTRUM

BY TIM HARTNELL AND DILWYN JONES

Examines and explains
every function
on the ZX Spectrum

JUSHES €5

Dept.Ct

44—-46 Earls Court Road,
London W8 6EJ.

Please send me the following:

() Programming Your ZX Spectrum — £6.95

{ ) A sample issue of INTERFACE, the monthly ZX magazine
published by the National ZX Users’ Club — £1.00

) Getting Acquainted with your ZX81 — £5.95

) 20 Simple Electronic Projects for the ZX81 — £6.45

) Mastering Machine Code on your ZX81 — £7.50

) 34 Amazing Games for the 1K ZX81 — £4.95

) 49 Explosive Games for the ZX81 — £5.95

) The Gateway Guide to the ZX81 and ZX80 — £6.45

| enclose a total of £

Name
Address
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-
DISKS & TAPES m) Micro-
 § logical route to virtually any
" SUPPLIERS TO TRADE COMPUTERS Wi micrecomputer system you care to
1 name. Whether you require a business system,
5 /4 SSSD BASF £1795 + VAT ‘ o :gﬁékﬁg:ﬁﬂ""“m VALU E ggﬂﬁgﬂé‘,‘h’; an educational system, a process control system
1/ n | : INDIVIDUALS & NATIONWIDE j or any other system, there is a combination of
5%" SSDD BASF £21.45+ vat~ @ INDIVIDUA & NATIONWIDE E MuitiBoards 16 ul that function
L This concept ensures maximum flexibility and

5% " DSDD BASF £25.95 + VAT 19 ROSEBURN TERRACE, EDINBURGH EH12 5NG s B rinimal cbeolescence, Maintenance and

- d 3 2 i E expansion is greatly enhanccecl by the modular
5'" Cleaning Set £16.50 + VAT : st BRI i
54" Library Case £1.90 + VAT PAYMENT AND DELIVERY COMPONENTS SRR 5 cocun g the product base, S

5 M |
Payment 2 by Cheque' Postal 4116:20%55) " ] 20’5'-3;“'”2&&“51‘5 f’;fsm’ £140 Gth 280 CPUSAK RAM cavaszzs
Qrder, ACCESS, VISA etc. 2708 Il GmBos  EPROM ROM carg IEEE 488 card

GMB07 34 PSU £ -1 Single drive disk unit

Cassettes (C20) 65p All storage media is top quality—
No High St. rubbish.
9 il PLEASE add postage and VAT. Bl I BIE RN Gheosx: EPROM srogrammer 25, with PSU (350K)
C £12 Duume drive disk unit

Add £150 p. & p per box. All in stock items sent same anaL 559 gmmx SEPN 8 wn?ﬁs{wpﬂy
28 Disk protection folder £10.49 + VAT day. All non Kit items have a  [ReLINva (oM oo 5500 cne” Spesch board
| 2 car Light Pen
1 year guarantee. ggwg{‘;‘ipl g:-gg\ amna lveod 782 1 veyboard
I N S l OCK ALL PRICES APPLY TO COVBI’:; . Elvzoi SOFTWARE
END SEPTEMBER 1982 i GM512  CPIM 22 for Gem Dis disassembler
The new colour board = E e e D £90 gebugger (ape €30

TOP TOP GM517 t Gem Dis disassembler!
o ‘. woe PRINTERS Wi [l g =ty
1\66 nascom . Anadex DP8000 B & O Matrix  £300+ VAT | ™ | :
o PTG B BT LRV MU Tec 45 8 55 Cps Daisy Wheel  £995 + VAT [l oM Jepfenciie |
Silver Reed Typewriter/Printer
RS232 £500 + VAT
RICOH RP1600 £1149 + VAT

PRODUCTS Triumph-Adler Stylist £595

KITS

i A : :\ EPSON ERINTERS

BOARD LEVEL

NABvS tieas P10 £126.00 i MX80FT—I £307 + vaT
CASED SvaTEme M 80 - MX80FT—Il €315+ vaT

Nascom 3, no user RAM £338.40 e MXBOFT—IIl £327 + vaT
Sl B = e el T rORBLRINERE BTG

32K user RAM £103.50 Hardware *Prog. Character Generator
4BK user RAM £117.00 MX82FT £330 + vaT *Twin Z80A CP/M System *160 x 75 Pixe| Graphics
POWER SUPPLY DISC SYSTEMS 64K Dynamic RAM “Centronics Parallel 110
Kit form £29.95 Nascom single disc drive “800K Disk Storage (Formatted) *RS232 IO
MEMORY CARDS (350KB)incl. FDCcard  £423.00
4 *80 x 255 Screen Format *Light pen interface

RAM 8 o Nas id

with 16K AAM. -~ 1 £7200  drive (350K each) TERMINALS/MONITORS “Inverse Video *59-Key ASCII Keyboard
RAM B memory card incl. FDC card £616.50 e

with 16K RAM board £9000 NASDOSdiscopsystem  £40.50 BMC 12v Green Screen Monitor £119+ VAT B software *GEM-ZAP Assembler/
Additional 16K RAM £1350 SOFTWARE : : “Full 84K CPIM 2.2 with Editor
Additional 32K RAM £27.00 NASSYS1RAOM e @ Televideo 910 Terminal £425 e i *GEM-PEN Text editor

1/0 BOARDS NAS-SYS 3 EPROM £18.00 i i : .
110 baards for 3 x P10 ZEAP 21 for NAS Televideo 925 Terminal 525 Comai-80 structured GEM-DE BUG

1% CTC, 1x UART SYSin4 x EPROM £26.30 Televideo 950 Terminal £615 BASIC debugging software
iKit) ex P10 £4050 ZEAP 2.1 for NAS
P10 for above 110 £1080  SYSontape £22.50 [ =] 1YEAR GUARANTEE ON Galaxy System £1450 + VAT

CTC forabove IO £1260 BK microsoft basic A ALL NON KIT ITEMS Green Screen Monitor £117 + VAT

UART for above /O £14.40 n ROM £18.00

mo:noun OWN WATFORD TECHNICAL BOOKS

My favourite new book is Picture This, subtitled Pilot Turtle

IN YOUR OWN Geometry — An Introduction to Computer Graphics for Kids of

E, All Ages, specifically for the Atari 400 or 800 and the Pilot cartridge.

AT YOUR OWN “This book” says the author David D. Thornburg “will help you to

PACE. create beautiful pictures.” And it can be yours for just £10.00 including

p &p. (Allthese prices include a little something for the GPO. It doesnt

Learn computer programming quickly and easily B o
' " include Atari Soun raphics (£7.75) by Herb Moore, Atari Basic

throth the. renowned ICS Open College (£8.50) by Bob Albrecht, The Atari Assembler (your guide, it says on
system, taking the course at your own pace and the cover, to an exciting new experience - just send me £10.70 and ,
n your own time. live a little), Your Atari Computer, Osborne'’s latest for just £11.95

(one copy with a slightly torn cover which the first lucky credit card
telephone call can have for a pound less), and also from Osborne

Use the famous ICS study texts, backed up by

your own expert tutor, and learn computer Some Common Basic Programs Atari Edition, which for £11.95 will
programming, the proven way, with ICS home give you 76 short programs in finance, stats, etc.

Study. Watford Technical Books is new and different. We aim to stock all

the books you need on computing and electronics, so why not come

Cou rses. and browse in the only bookshop not to sell Not the Edwardian Diary

Introduction to Computer of a Country Parson? We've more than twenty books on Sinclair in

Programming stock, including all the usual ones you see advertised everywhere and

a few you don't, piles of Pet, TRS-80, Apple etc books, loads of
language books (including the elusive € Programming language by
Kernighan & Ritchie, £12.95 p & pincluded, and three books on Forth),
heaps of CP/M books and even the lovely new User Guide to the
Unix System by Rebecca Thomas out of Osborne, to you by post, just
£13.50.

If you can't visit Watford and save a little, send SAE for lists or phone
Watford (0923) 23324. We're open till 6.00 (except Weds) and Fridays
till 7.00. Access & Barclaycard will do very nicely, thank you, including

Programming in BASIC
Programming in COBOL

Ced

Approved by CACC

ALL DETAILS FREE—SIMPLY RETURN THE COUPON BEI.OW

Member of ABCC

Please send me your

prospectus on Computer Programmmg
l by phone
- II:S e
Address 3 l 105 St Albans Road, Watford, WD1 1RD
% nhat (2 minutes from Watford Junction)

I /IHIII\\ Bostia Dem 345Y . [Emp—

TR o I%[S) gchoo\ of Computer Programming @ l \ E. N L Eb L atlselie (0923) gl i"m"m"{

Bedan ey 1 tewarts Road, - |_vsa B

Ryt London SW8 4UJ (e ) Bl

O
l-------- --------
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THE ART OF DATA STORAGE

D S Peckett

We move on to look at the way numbers can be stored in
blocks on tape, efficient coding packs them in.

his month we start to handle
Tnumerical data. First, I will

concentrate on the wvarious
ways a computer stores numbers
and then show how they are stored
on tape. Finally, I will provide you
with a method of making more
efficient use of tape by storing more
numbers on a given length of tape.
As in last month's article, [ will
illustrate my points with suitable
BASIC subroutines. These are
constructed so that you can
incorporate them into your own
programs as and when you wish.
The subroutines all assume that the
data is to be read from, or written to,
the array DT(), and that N items are
to be handled. Other than these, the
subroutines use only variables
starting with Z; avoid Z-variables in
your own programs and there will be
no risk of corruption.

Any or all of the subroutines can
be mixed together without any
chance of them interfering with
each other. You should alsoc note
that the routines are written to be
easy to follow, not to run quickly.
They can be compressed and
speeded-up quite considerably once
you understand how they work.

Although I will avoid machine-
dependent code as far as possible,
all my routines are written in Level
II BASIC for a TRS-80 or Video
Genie; however, with the exception
of the specific commands to write to
and read from tape, they should be
completely compatible with other
versions of Microsoft BASIC (eg
PET, Apple, etc).

Number Storage

Microcomputers generally store
numbers in one of two fundamental
forms: integer and floating-point.
Integers are used to save whole
numbers (ie no decimals) between
.32768 and + 32767 (normally),
while floating point (FP) numbers
are used if decimals and/or very
large or small numbers are
involved. Level II, as a typical
example, can handle positive and
negative numbers varying in
magnitude from .0001x107°* to
1.70141x10%®.

Level II alsc has ‘double-
precision’ numbers, which are in the
same floating-point range as above
but have more places after the
decimal point. [ won't refer to them

again - they are stored in a similar
manner to ordinary FP numbers, but
take up more space.

The storage of integers is fairly
straightforward: each one is held in
two adjacent bytes (Fig.l). This
gives a total of 16 bits to store the
number; only the 15 least-
significant are used to give the
magnitude (hence the maximum of
32767), while the most-significant
bit (MSB) holds the sign. If the sign
bit is O the number is, by
convention, positive while an MSB
of 1 means a negative number. In
fact, there is a little more to it than
that because negative numbers are
normally held in a modified format
called twos complement which
makes arithmetic easier, but thatis a
detail which need not concern us
here.

Floating-point numbers can be
held in many ways, but the most
common in micros uses four
adjacent bytes in the normalised
mantissa and exponent format of
Fig.2. You may know that a
shorthand way of writing
345298000000 is 3.45298x 10" . The
second format, often called
scientific notation, is another
normalised mantisa and exponent
format; the mantissa is the 3.45298
part while the exponent is the power
of 10 (11 in this case). The
normalised part comes in because
the mantissa is generally set up to
have only one digit in front of the
decimal point regardless of the
overall size of the number.

Floating-point storage in micros
is very similar except that it uses
binary arithmetic and generally has

zero in front of the binary (not
decimal!) point - the mantissa is
stored as a fraction. The exponent
is, not surprisingly, a power of two
and is stored in the first byte of the
four as a seven-bit integer, with the
MSB providing the exponent'’s sign.
The three remaining bytes hold the
mantissa, again using the MSB for
sign (of the overall number this
time) and with 23 bits available after
the binary point.

As an example, how would we store
13.5 as a binary floating-point
number? The first step is convert it
to the mantissa/exponent form by
finding the smallest power of
two which is larger than the number
itself - thisis 16 (2*). Dividing to give
the normalised form we set:

13.56 = 0.84375x 2¢

We now see that the mantissa is
0.84375 and the exponent is 4; the 2
in 2* can be taken for granted and
does not have to be specified.

Now to convert the mantissa to a
binary number — how do we work
out binary decimals (binarals?)? In
decimal arithmetic, we know that:

O.abcd = (a/10+(b/10%) + (c/10%)
+(d/10%)

Binarals are just the same:

(p/2+(Q/2%) + (r/23) +
(s/2%)

O.pgrs =

()t

0.84375=1/2 + 1/4 + 0/8+
1/16 + 1/32=0.1101

In this case, we could actually hold

3130 24 ' 2322 16
|

15 14 8 7 0
| N T R | It | = | S =
. 1 | | | ] | | | | 1 | | |
SIGN \ J
Y
MAGNITUDE

Fig. 1. Storing an integer takes two bytes.

Fig. 2. Floating-point numbers are held in scientific notation format.

15 8 7 0

T T
— / \sicn

SIGN
MAGNITUDE 0

EXPONENT

MAGNITUDE
MANTISSA
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Fig. 3. How the number 13.5 is stored in floating-point form.

the mantissa in a single byte; Fig. 3
shows 13.5 stored as an FP binary
number. The third and fourth bytes
are, of course, equal to zero.

Just to make life interesting,
Level II actually stores the four
bytes in the opposite order to the
one | have just described. However,
this does not, surprisingly, affect the
routines I will be giving you.

Conventional Number
Storage

Suppose you write the command
“"PRINT# -1,A" to save the variable
A to tape. The computer does not, as
you might expect, save the two or
four bytes holding A on the tape.
Instead, it writes a string
representation of the decimal value
in A to the tape. It actually does a
PRINT # -1,STR$(A).

For example, suppose that A isa
floating-point variable containing
the value -2.38904E-23; those 12
ASCII characters, including the
minus signs, decimal point and
exponent sign would all go to tape.
I[f, on the other hand, A was set to
zero, O would go to tape first - notice
that a leading space is written to
show that the number is non-
negative,

The main snags with saving
numbers on tape via the computer’s
built-in routines are:

a. Each number is stored as a
string of unpredictable length,
making it difficult to pack the tape
fully and to recover the data.

b. Much space can be wasted

-up to 12 characters are needed to
define a number which is actually
held in only four bytes.
We can, however, still make good
use of tape by means of suitable
subroutines. We will aim to pack as
many numbers into a given tape
block while still retaining the string-
based storage. By stripping off the
leading blanks - if there is no minus
sign the plus is implicit - we can
squeeze the maximum number of
values into each tape block, packing
them into the single dummy strings
forming each block.

Because this approach leaves
each value as a string of undefined
length, we must also add a separator
(eg a !) between each number in the

dummy string. Then, when we
recover the data, we can scan the
input string character-by-character,
treating the characters between
each separator as forming a variable
and assigning its value to the
appropriate place.

Although this approach makes
the best possible use of tape,
assuming that we are storing
numbers in their string format, it is
very slow at reading the data back.
Reading and checking each
individual character is very
laborious. A much faster, though
slightly more wasteful ot tape,
approach is to convert each number
to a string of fixed length. Take a
look at Listing 1, which is a
development of the routine I gave
last month tor storing strings ot tixed

length.

Initially Z1 is set to the
maximum length of the string
version of a variable: integers can
be up to six characters long,
including sign, while floating-point
numbers are represented in Level II
by strings of up to 12 characters
long. The key part of the routine is
lines 10060 and 10070. These read
each value to be saved and convert
it to a string which is extended by a
suitable number of spaces to
guarantee that it is longer than the
maximum length of the number
alone. This extended version of the
number string is then truncated to
the standard length and added to
the dummy string which will be
written to tape.

The rest of the subroutine is
concerned simply with the basic
housekeeping of saving the correct
number of values and filling up ZA$
as much as possible before writing it
to tape.

Listing 2 is a routine, again
derived from the procedures I gave
last month, to read back the data
saved by Listing 1. From the point of
view of recovering the numeric
data, the key lines are 11070 and
11080; the rest are once again there
for housekeeping.

Line 11070 uses the MID$()
function to recover the padded
string representing the next number
from the dummy string ZA$. Once
recovered, the VAL() function
converts it back to a numeric value

which can be saved in DT(). A word
of possible warning here: in Level II
BASIC, VAL() ignores the trailing
spaces used to pad out the number
string — [ cannot guarantee that all
other computers will react the same
way. [f they are confused by the
spaces, you will not be able to use
this approach.

As a measure of the
performance, these routines can
save 500 integers to tape in 118
seconds and recover them in 132
seconds. The corresponding times
for floating-point numbers are 220
seconds and 236 seconds
respectively. Virtually all the extra
time for FP numbers comes from the
fact that twice as many data blocks
must be written and read.

Byte-Oriented Storage

These procedures are simple to
write and understand, but they are
rather wasteful of tape space. They
need six bytes to store each integer
and 12 for each FP number when
these variables are actually stored
in only two and four bytes
respectively, Surely there must be a
way of just writing the binary
version of the numbers to tape'?

There is, of course-otherwise |
would not have mentioned it! Things
are not, however, quite as simple as
they might be. Although we could
take each byte of a number, convert
it to a character (via CHR%()) and
write it to tape, we must be careful
not to confuse the computer. If you
read last month's article (if not, send
off for a backnumber now), you will
recall that, in Level II BASIC, and
probably in other dialects, some
characters do funny things to the
tape input procedures.

In particular, commas (,),
colons (:) and guotes (“) are symbols
which control the reading of input
data. If they appear in the wrong
places, the program will almost
certainly crash. However, since the
variables can have any value, any of
the bytes of data making them up
could quite easily have the same
numeric value as the ASCII codes of
any or all of the symbols above. We
cannot, therefore, use these bytes
directly.

The simplest way out of this
problem is to take a maximum of
seven bits, out of the 16 holding an
integer or the 32 holding an FP
number, at a time. Treat these seven
as the LSBs of a byte and set the
MSB to one (Fig.4). This will give
the byte a value between 128 (if all
seven are '0') and 255 (if all seven
are 1). This new value can be
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converted to a character without any
fear of crashing the input procedure

9999 REM ** SAVE A SERIES OF NUMBERS AS STRINGS
19@@® Zl=[qg]:REM ** g=6 FOR INTEGER, 12 FOR FP

since it is larger than any of the 18810 22=INT(249/Z1):REM ** NUMBER OF ITEMS PER BLOCK
16020 FOR Z3=1 TO N STEP 22
control characters. 18038 ZAS="":REM ** CLEAR DUMMY STRING

10040 IF (N-Z3)>Z2 THEN Z24=22-1 ELSE Z4=N-ZI3

Bytewise Integer Storage 19058 FOR 25=23 TO Z3+Z4:REM ** LOOP MAXIMUM NO OF TIMES
10060 ZN$=STRS (DT (2Z5)+STRINGS$ (Z1," [SPC]"):REM ** paD IT

Integers are relatively easy b_ 10870 2ZAS$S=ZAS+LEFTS (ZN$,Z1):REM ** ADD TO DUMMY STRING
10088 NEXT 25
i ]Opg as you are prepared to be 10990 PRINT#-1,ZAS:REM ** SAVE IT
cunning. Most computers have the 10188 NEXT Z3:REM ** BACK FOR MORE
AND operator which can be used to 16118 RETURN:REM ** DONE

do a bit-by-bit comparison of two Listing 1.
integers providing a third integer

i : 18999 REM ** RECOVER FIXED LENGTH STRINGS
whose value is given by the bits set 11608 z1=[q):REM ** q=6 FOR INTEGER, 12 FOR FP
to 1 in the two compared wvalues. 11810 22=INT(249/Z1):REM ** NUMBER OF ITEMS PER BLOCK

' 11826 23=INT (N/22+8.9999) :REM ** NUMBER OF BLOCKS
Fig.5 shows what happens when il 11030 FoR z4~d’ T ZB*l:RE):M ** PROCESS EACH BLOCK
compute (1295 AND 1003). Only bit 1164p INPUT#-1,ZAS:REM ** GET IT
8 is set in both numbers so the 11950 25=LEN(ZA$)/Z1:REM ** HOW MANY ITEMS IN BLOCK ?

. 286, th deb 1 11868 FOR 26=1 TO 25:REM ** READ EACH ONE
answer 1s 56, € ecima 11070 ZN$=MIDS$ (ZA$, (26-1)*Z1+1,21):REM ** NUMBER STRING
representation of the bottom line of 11088 DT (Z4*Z2+Z6)=VAL (ZN$) :REM ** CONVERT TO A NUMBER

: 11890 NEXT 26
Fig.5. i . 11188 NEXT Z4:REM ** BACK FOR MORE

The significance of this operator 1111 RETURN:REM ** DONE

is that we can use it to isolate any Listing 2.
combination of bits we may wish

(except the MSB or sign bit). For 11999 REM ** SAVE INTEGERS IN BINARY FORMAT
; . g 12008 Z1=83:REM ** NUMBER WE CAN SAVE PER BLOCK
1nstance, to acqguire b‘ltS 8-14 Of 12018 FOR Z2=1 TO N STEP Zl
variable A we could use: 12628 ZA$="":REM ** CLEAR DUMMY STRING

12029 REM ** MAKE SURE THERE ARE ENOUGH ITEMS TO FILL
(A AND 32512) 12039 IF (N-22)>Z1 THEN Z3=Z1-1 ELSE Z3=N-Z2

12040 FOR Z4=Z2 TO Z2+Z3:REM ** LOOP THROUGH
12050 ZQ=DT(24):REM ** GET VARIABLE

The answer is another integer with igggg %g=é;g;géNRgg *;QS:EMZE-IEOE{?ENESA;IVE
: : ==LQ: OSITIVE
bits 0-7 and 15 set to zero, and with 12080 2ZX$=CHR$ ((2Q AND 32512)/256+128):REM ** GET 7 MSBs
bits 8-14 identical to those in A. ek e LR O e O
: ZZ2$=CHRS ((ZQ AND 15)+128- (ZF*64)):REM ** LSBs
Now, we want to use this O G
approach to create single bytes 12110 ZAS=ZAS+IXS4ZYSHZISIREM *¥ SAVE IN DUMMY STRING
: @ NEXT 24
which we can then use CHR%() on. JE150 BRTMrE-1 2asrEn e Saye s

How do we get bits 8-14 into bits 0-6 12140 NEXT Z2:REM ** BACK FOR MORE
if they must be in the lower byte for iﬁ;"’ g””“”
CHR$() is to work? Look at the ng .

followmg: 12999 REM ** UNPACK CODED INTEGERS
= 13000 Z1=83:REM ** NUMBER OF VARIABLES PER BLOCK
(A AND 32512)/256 13019 2Z2=INT(N/Z1+8.9999):REM ** NUMBER OF BLOCKS TO READ
! e ’ 13620 FOR 23=@ TO Z2-1:REM ** LOOP Z2 TIMES
and simply divide by 256 to shift the 13630 INPUT#-1,ZA$:REM ** READ A BLOCK
. : : 5 13949 Z4=LEN (ZAS) /3:REM ** NUMBER OF ITEMS IN THIS BLOCK
wholg thing eight bits to the r1ght, o el U
Finally, we have to set bit 7 13060 ZDS$=MIDS (ZAS, (Z5-1)*3+1,3) tREM ** GET A CODED
g : 5 NUMBER
making the value into a character: 13670 ZQ=(ASC(LEFTS (ZD$,1)) AND 127)*256:REM ** 7 MSBs
130840 2Q=2Q+ (ASC (MIDS$ (2DS$,2,1)) AND 15)*16:
CHRS ((A AND 32512) /256+128) REM ** BITS 4-7
13698 2ZQ=2Q+ (ASC (RIGHTS (ZD$,1)) AND 15):REM ** LS8s
13100 IF (ASC(RIGHT$(ZDS,1)) AND 64) THEN 20=-2Q:

Just add 128! The result is a pseudo- S e T

character containing bits 8-14 of the 13118 DT(Z3*Z1+25)=2Q:REM ** SAVE THE ANSWER
i i 13120 NEXT Z5

orlgmal variable A, 13138 NEXT 23

Obviously, you can use this 13146 RETURN
approach to read any group of bits Listing 4.
in an integer. But beware - the trick
does not work on FP numbers and

we have to resort to more devious - -
H } I I | I | ! 00060 0101 0000 11113 (1295)
methods, as | wi explain next 1 RIS Or DAL AND 0000 0011 1111 0000 (1008
month.
| | L 0 5 o R | 0000 0001 0000 0O0O0O (266

Having gone through all that,
take a 100'1{ at LlStmg_ 3 thh ShOV_VS Fig. 4. Taking a byte out of the number Fig. 5. Masking an integer with the AND
a subroutine for storing integers in allows it to be represented as a operator.
three-character groups. Once character.
again, it has evolved from the

routines for storing fixed-length = - - ke " Fig. 6. The

strings. Each dummy string can hold number reduced

83 (ie 249/3) coded integers . .’ to strings (see
The key lines in the routine are 5 e oy 5 Listing 3).

12050-12110. Line 12080 sets the i Y5

appropriate variable into a dummy M~ W i i

zz3

variable to make it easier to handle
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THE ART OF DATA STORAGE

— it is much quicker to retrieve ZQ
then DT(n). In line 12060, ZF is set
as a flag to show that the variable is
negative and, if it is, line 12070
forces ZQ to be positive. This
subterfuge is necessary because the
AND technique does not work on
negative numbers; to test your
understanding, see if you can work
out why - answers, in less than 2000
words, to the Editor! (On the backs
of clean 1008 bills please. Ed!)

Having converted ZQ to a form
we can handle, lines 12080-12100
form the three pseudo-characters
holding the number. The 15
significant bits of the number are
split into one group of seven, and
two of four (Fig.6). Line 12100 also
sets bit 6 of ZZ% to show the sign of
the original number; it relies on the
fact that Level II stores TRUE flags
as the value —1 and NOT TRUE
flags as 0. —(ZF*64) thus has the
value +64 it ZF was set and O if it
was not.

Note here that other BASICs
may represent TRUE as +1, in
which case the — sign should be a
+. To find out what your system
does, type PRINT (1l=1) — vyou

Incidentally, and notwithstanding
the way in which flags are set, most
BASICs will treat any non-zero
number as TRUE.

Having formed the three
pseudo-characters, they are now
simply added to the dummy string
ZAS$ and is written to tape as and
when appropriate.

Listing 4 shows how we can get
the numbers back again. Line 13060
extracts the three bytes holding the
number, and the number itself is
formed by lines 13070-13110.

The AND trick is used to
separate the needed bits out of each
character and they are shifted left n
bits by the *2. The number is
assembled in the dummy variable
ZQ forming a positive integer. Line
13100 tests bit 6 of the original ZZ$,
which contains the sign of the
number; having made the test, it
uses the non-zero is TRUE property
to control the sign of ZQ. Finally,
line 13110 assigns the value in ZQ to
the correct location in DT().

Hihis i s g mvc i mone
complicated way of doing things
than simply saving numbers as
strings. Is it worth it? Certainly, it
obviously only uses half as much

tape - numbers are held in three
bytes as opposed to six - and it runs
faster. 500 random integers are
saved in 108 seconds and recovered
in 102 seconds. That is an 8.5%
improvement in write time and a
22.7% improvement in data
recovery time; the overall
improvement in the read/write cycle
is 16%.

Conclusion

There you have an introduction
to the storage of numbers in a
computer. As you see, several
different formats are used and you
must understand each one if you are
to make the best use of tape. This
month I have given you general-
purpose routines for saving any
number to tape, and more efficient
routines designed to handle
integers.

Next month we will go on to see
how we can exploit our knowledge
of floating-point number storage to
make a 20% improvement in
read/write cycle time for storing
such variables. I will also describe a
way of improving still further
integer storage time in special, but
common, circumstances.

should see — 1 or 1 as appropriate.

CAMBRIDGE LEARNING

SELF-INSTRUCTION COURSES

COMPUTER
PROGRAMMING

IN BASIC £11.50 (CPB)
Microcomputers are here —
teach vyourself to program!
Learn BASIC, the easiest and
most widespread language
for the small computer. 60
illustrated lessons teach the
essentials of good program-
ming: problem definition,
L ] coding, flow-charting, de-
bugging and clear documentation. And youdon'teven need
a computer!

ZX81 SUPPLEMENT

£1.10 alone, £0.65p with CPB

When used in conjunction with the above course, itenables
you to apply your knowledge to the Sinclair ZX81 micro-
computer. It includes some amusing programs to help get
you started.

THE ALGORITHM WRITER’'S GUIDE £4.40
explains how to define questions, put them in the best order
and draw the flow chart, with numerous examples. A must
for programmers.

Cheque/PQO with order to: Cambridge Learning Lid.,
Unit 58A, Rivermill Site, FREEPOST, St. Ives,
Cambs, PE17 4BR.

Or phone your credit card details to 048067446
(24-hour service).
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gBBC MICRON

Software

Quality programs written by professional computer programmers

using every aspect of BBC MICRO. Each games cassette contains 3

extra super games. All programs are written efficiently as possible and
uses graphics, sound and colour.

SPACE TREK (For Model B) with INVADERS
Not only has it got all the standard features of Startrek BLITZ

but this version includes additional secret weapon plus BATTLESHIP
extra astronomical phenomena. Destroys the enemy £6.00

battle cruisers and dodge the fast moving asteroids

ADVENTURE
Enter the DUNGEQON at your peri' but you have been
warned: you are likely to get killed if you don't use your
imagination. Use your weapon, magic, food and treasure
efficiently or else. Don't enter the RANDOM MAZE for
you'll be shouting for help

SCRAMBLE (For Model A and B) with INVADERS
Written in machine code this fast moving action game PINBALL

(For Model B) with INVADERS
BREAKOUT
LUNARLANDER

£6.00

will require your total concentration. Every game is CENTIPEDE
different. Supber sound effects. Multiple players £6.00
DISASSEMBLER (For Model A and B)

Look into BBC-BASIC ROM and user machine code

software. Full instruction on how to use the DIS- £5.00

ASSEMBLER will be supplied

All Prices Include VAT and Postage and Packing. Send
cheque or Postal Order made payable to:

ORCHESTRATED COMPUTING

CHESTRATED 37BNEWCAVENDISHST
COMPUTING! LONDONW1TIMB8JR

O
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ARE YOU A ZX81 USER WHO'S NOT -
PLAYING GAMES?

ECR 81 DATA RECORDER SAVES AND
LOADS YOUR PROGRAMS EVERY TIME!

The ECR81 Enhanced Certified Recorder from MONOLITH is a
major advancement in cassette recorder technology which minimises
the problems associated with standard audio recorders. The unit is a
high reliability program store for ZX computers based on a modified,
proven cassette mechanism. The two sections of data recording
£47 §g circuitry automatically ensure precise levels are written onto the

-~ tape and that optimised signals are received by the computer.
Inciuding VAT.

Comp Iete THE ECR81 IS NOT SUITABLE FOR AUDIO REPRODUCTION
= e NO MANUAL VOLUME OR TONE CONTROL ADJUSTMENT PROVIDED

® Each ECR81 comes complete with its own individual r————“—"—_—_-—'—_—___—___ _|
certification tape, tested and serial numbered to prove your To: MONOLITH ELECTRONICS CO. LTD., 5/7 CHURCH STREET, CREWKERNE, SOMERSET I
machine reliability. Please supply me with: Price | Total |
® Mains Operation only. | IEERE R T 2 ('i 55 £47.50 | ; |
® Mains & DIN connector leads provided. | """"""" (oot Enbapcedicertifieciecolc el (Each) | | I
@ Certification of tape head alignment - height and azimuth, | 10 be used with my ZX81 |
® Certified tape tension, torque and speed. | ‘ I
@ Fast forward and rewind tape search controls. | | also enclose postage & packing per recorder | £2.50 ;
The ECR81 is also suitable for Sinclair ZX80 | | |
@ Please allow up to 28 days delivery. @ The ECR81 is |
backed by our 14 day money-back option. | Please print Flicesgnclide Vit E :
MD T | Name: Mr/Mrs/Miss. ,L4 5B 17 e 0 T |
NOLITH (s T A TR S R
: ! (I R | |
electronic products NEE RN THEEE T R R
Telephone: Crewkerne 0460 74321 Telex: 46306 AR T BN AR SRS . SRR D S - 1CT/.9/82

SUPER SOFTWARE FOR
TRS-80 I/1ll & VIDEO GENIE I

NEWSCRIPT {W.p. Program) .....scosseississnnsvsssnssrsvsatsnncs from £69.95
NEWSCRIPT + LABELS.. . from £79.95
FASTER.. it st sc vl = e oe kb e LR e £17.95

QUICK COMPRESS
FASTER + QUICK...

At last an ‘electronic spreadsheet’ that gives'you all the features you want and written

XTEND 40........ . £12.95 especially for FLEX (soon to be available for UNIFLEX)
RP M. .- £13.95 DYNACALC features 16 DIGIT arithmetic, an extensive ‘HELP’ feature for each com-
GRARHIES: E B e A O N B R e i e e £29.95 mand, graph plotting and many functions for both financial and scientific calculations
DOCUMENTER (cass)......... 1957 ( £17.95 DYNACALC is available direct from COMPUSENSE, or from our dealers.
RAKCESS e . sovuss in s £19.95 COMPUSENSE is the European distributor for DYNACALC, Dealer enguiries invited.
DOHNE BUGG ..cvvveenen .. £10.95 PRICE (UK) £140.00 excl. VAT
DDSD/CMD (for NEWDOS). .. £14.95 UK. Dealers — Stirling Microsystems
SUBPACKER. . £15.95 **s* NEW PRODUCTS - NEW PRICES """
KEEPIT £7.95 For example — 64k STATIC RAM, 2MHZ OPERATION ~ £475.00 excl VAT
""" iy — 6809 CPU, BARE PCB £50.00 excl VAT
GRBASIC...... .. £17.95 — 6502 TO 6809 TRANSLATOR for FLEX  £60.00 excl VAT
MICROWORLD. .. £13.95 — 6805 SIMULATOR for ELEX f:gg.gg exc: 5:;
— 6502 SIMULATCR for FLEX .00 excl
CBJ'C:'\ITEE?YT(E;TS;EE ’D"S'H'; """"""""""""""""""""""""""""" :;gg: — 6809 Position Independent XLTR. £50.00 excl VAT
I N
""""""""""""""""""""""""""""""" ' ) hats TANDY COLOUR COMPUTER O — FLEX is here for you too!
PACKER ST e e . £19.95 e i Rt wner : y

DOS RANDOM ACCESS & BASIC FILE HANDLING .. = MU MORE edlonmTip i poed 2

BISKSECHEEHE ABEIVEIR B B e o

.. £18.95
. £17.95 DISKS DISKS DISKS DISKS DISKS DISKS DISKS DISKS DISKS DISKS DISKS DISKS

10 VERBATIM DISKS S/S D/D 40 TRACK i £21.95 DISKS DISKS DISKS DISKS DISKS DISKS DISKS DISKS DISKS DISKS DISKS g::g
.................... e 4 ke

DISKS DISKS

DISKS WABASH 5" SS/SD Soft Sectored 1-99 100+  DISKS

PRIGES 1O : : . DISKS  WABASH 5 SS/SD Soft Sectored £145 £140 DISKS
. OTALLY INCLUSIVE:SA.E.FORDETAILS DISKS WABASH 5" DS/DD Soft Sectored £200 €180 DISKS
DISKS WABASH 8" SS/SD Soft Sectored £1.70 £1.60 DISKS

DISKS WABASH 8" DS/DD Soft Sectored £240 £225  DISKS

DISKS DISKS

DISKS ADD VAT at 15.00%. P&P £1.00 per order DISKS

DISKS DISKS
DISKS DISKS DISKS DISKS DISKS DISKS DISKS DISKS DISKS DISKS DISKS DISKS

DISKS DISKS DISKS DISKS DISKS DISKS DISKS DISKS DISKS DISKS DISKS DISKS
6 Grant Road

R

**** RING US FOR CREDIT CARD INFORMATION ****

[+ Access
Banchory
AB3 3UR A‘ P O Box 169 - Palmers Green - London N13 4HT

01 - 882 - 0681
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2 pPOSTED.
nEEEss LSTHG
L CHOICE

1 PROGRAM

vou MAKE
v‘:at.ID‘,,,;m v

AUGUST 1980

Multipurpose records
program, String processing
language, Computer
graphics, Systematic
programming methods.

JULY 1980

Battle of Britain
simulation, Multiple
choice exam program.
. Address list program,
Kingdoms game.

JANUARY 1981

Speeding up BASIC
programs, Winchester
discs explained, TI
Programmer reviewed,
Newton's Cool simulation.

FEBRUARY 1982

The Computer Programme
investigated, Graphics for
Apple, Sorcerer and

APRIL 1982

The Valley progrm, TI 99/ 4
and Tandy Color
Computer reviewed,

MARCH 1982

User report on BBC Micro,
DIY computerised security
system, Terminology

Tandy, User translated, Classroom Report on Centronics
programmable graphics computers reviewed. 737/ 739 printers,
for ATOM. Interfacing series.

the end of its ‘shelflife’ and is
It you are thinking of trying to plug some of the holes
in your collection of Computing Todays then some
fast action is required. Stocks of past issues are
running extremely low, we only have the issues
shown remaining in stock. If you are missing one of
these then now is the time to order it because the

Last month's issue is still available as well but has not yet reached

NOVEMBER 1981 DECEMBER 1981

Adler's Alphatronic
examined, Teletext
explained, Speech
synthesis board reviewed,
New beginners’ guide to
BASIC.

JANUARY 1982
Superbrain revisited, PC
1211 programming,
Programming in the
FORTH language, Tandy
and Sinclair printers
reviewed.

Micros in the classroom,
Exidy's Sorcerer revisited,
DIY DOS for NASCOM,
Making sense out of
Reverse Polish, Viewdata
explained.

MAY 1982

Reflections, The Argus,
Compilers, SoftCard, The
Valley on the TRS-80, APL
language.

JUNE 1982

Two-Pass Assembler,
Reflections, Osborne 1
reviewed, Program
Protection, NAS Draw.
Forth Simulator.
Connections.

JULY 1982

Advanced BBC
programming, Tandy
BASIC displayed,
NASCOM utility, Sharp
PC-1500 review.

not included for this reason.
chances are that it won't be in the list next month. All
backnumbers cost £1.25 each.

To order backnumbers, simply fill in the form
on the page opposite, cut it out and send it to the
address given making sure your letter bears the
important words Computing Today Backnumbers.

PHOTOCOPIES

For those of you who want copies of articles that are
located in issues not available as backnumbers we do
offer a photocopying service. Each copy costs £1.25
and information as to its title and publication date

ROSFEODE

: X
<
&)
=)
=1
@]
N

|

| Please send me Photocopies of the following items |
| |
! ISSUE ARIEaE PAGES |
| I
| I
I AT £1.25each lienclose Lt e bis i o L f R I
I Cheques and Postal Orders should be made payable to ASP Ltd |

82/7

T e N e Se— — A T . S— — S — —— S—— — —— —— — —

should be given. Ordering photocopies could hardly
be easier, just fill in the coupon, cut it out and send
it to the following address:

Computing Today (Photocopies)
145, Charing Cross Road,
London WC2H OEE

_——-—'——"‘""Mw‘.\ &
— Tl

N —
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BINDERS

Don't get in a bind with your old copies of CT...
get them in a CT binder

Join the great conservation movement and protect
your copies of Computing Today with one of our
smart red and black binders. Unlike our competitors
you can still squeeze a full year's worth of the
magazine into each one and it'll only cost you £4.25.

They look good on any bookshelf and, by keeping all
your issues in one place, create a valuable reference
library of programs and information.

TS order a binder, just fill in the form at the foot of
the page, snip it out and send it to us addressed to
Computing Today Binders.

s o s i, i e o o o e e s —— — —— ——— ——— ——— —— — ————————— —

To order just send your chegue or BACK NUMBERS
Postal Order (made pavable 1o ASP Ltd) to:

Please send me the following Back Numbers

|

|

|

: COMPUTING TODAY ISSUE
| Binders/Backnumbers,
| 513 London Road,

| Thornton Heath,
|
|
|
|
|
|
|

Surrey CR4 6AR. M s b [enclonae o o 0 RS o el T

Cheques and Postal Orders should be made payable to ASP Ltd

NAME S S SSeaae i oo T NI, BINDERS
ADDRESS. .. ekt o S SN S Please send me . . . .. binders @ £4.25 each.

| I enclose a cheque/PO for £. . . .. (Payable to ASP Ltd)
M T I wish to pay by credit card Access [ Barclaycard [J

6 1 2 D R 8 DR R R R

Insert Card No.

If you wish to pay by Access or Barclaycard
just fill in your card number and sign the form, SIOTHERT QT Y hotis . DT EL E i i et
do not send your card. Please allow 21 days for delivery.
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TAPE INDEXER

Keeping track of your programs.

here are two ways to store
T program files on cassettes:

1) one file per cassette, and
2) sequentially filling one cassette
before starting another.

However, if you choose the first
option, you gquickly run out of
money and storage space. With the
second you will probably, as I do,
run out of patience with the long
searches and haphazard Fast
Forwards (FFWD) and Rewinds.
Hence this program, which reduces
the search time by a factor of
between 10 and 20 depending on
the file's position on the tape, should
prove very useful.

The program works by:

a) Storing the FFWD times needed
to reach each file.

b) Using the FFWD button to start
the PET's internal clock

c) Linking the relevant FFWD time
to the file being called, then using it
to indicate on the screen when the
tape stop button must be pressed.

Program Description

The ingenious program by
Trevor Lusty in CT, December 1980,
forms the basis for my program. The
clever bits on lines 54 to 60 are his
and remain intact providing, as in
the original, automatic loading of
the file selected on line 46.

Lines 78 to 82 have adapted the
‘Lusty technique’ to position the tape
to accept a SAVE. The program
does this by identitying (on lines 70
to 74) the last file on the tape, then
verifying it instead of loading it,
thereby leaving the program in the
PET's memory intact. The selection
of LOAD or position-to-SAVE is
made on lines 24 to 28.

The subroutine starting at line
200 uses the PET's TI function as a
countdown clock (4 la Cape
Canaveral) and, by holding the
program on line 230, delays the start
of the countdown until FFWD is
pressed. Line 290 then stops the
clock when it reaches zero, or when
the tape-stop button is pressed . ..
which ever comes first. However, if
the clock reaches zero with the tape
drive still in FFWD, the operator is
given a 'Stop The Tape’ message on
the screen, followed by a short
period in which to react before the

program reaches the point of no
return!

If the operator succeeds in
pressing the tape stop button before
egg-on-the-face time, the program
returns to line 54 or 78 and
automatically prints a LOAD or
VERIFY statement, depending on
which was selected. This is followed
by the normal 'PRESS PLAY AND
RECORD' message.

The Verify Files

Only the last VERIFY file is ever
used, so there is no need to remake
existing libraries with interleaved
'real’ and 'verify’ files. By the same
token, only the last VERIFY file need
be listed in the index (lines 500 to
510).

They do require numbering,
however, otherwise there is the
possibility that the PET’s search
routine will find the wrong one,
verify it, stop the tape at the
beginning of a 'real’ file and then
quietly erase it while saving the
program in its memory! For
example, to add a new file to the
sample index shown, proceed as
follows:

A) change line number 505 to 506
and the file name to 'VERIFY 2’ and
then,

B) create a new line 505 with the
new file name in the same format as
the others.

All that is needed for a verify

program is: 10 REM VERIFY N

FFWD Times

The writer managed to evolve a
sure and simple method of
determining the FFWD times —
unfortunately a blow by blow
description threatened to double the
length of this article so it never got
beyond a rough draft. In any case,
common sense and some trial and
error are the only requirements, so
CT readers should have no
problems!

The times are stored in line 510
and READ by line 22. The first two
DATA constants are zero because,
of course, you can't FFWD to the
'FILE INDEX' file itself or to the first
'real’ file, in this case, Othello. The
third DATA constant is nine
because it takes nine seconds to
FFWD from the end of 'FILE INDEX'
(this program) to a point just before
the end of Othello. The clock thus
starts its countdown at nine when
you ask the program to load
Blackjack, at 23 when you ask for
Backgammon, and soon. ..

This isn't a very elegant
program, it might even be
considered downright messy!
However, apart from my ‘work in
progress’ tapes, I now have just two
cassettes: one for games and one for
utilities.

Most of All. ..

The program pays real
dividends in vastly shortened search
times. Just think ... a program
embedded in the middle of a C8&0,
and yet the search-and-find time is
less than 100 seconds. Bliss, perfect
bliss!
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SOFTSPOT

B Listi
2 REM ** ACKNOWLEDGEMENTS TO TREVOR LUSTY 80 POKE 158,1:PO0Ke 623,13
4 REA ** OCCUPIES 1.839K WHEN LOADED 2 END
6 REM ** RUNS IN 1,989K. CURSOR CONTROLS ON 248 PRINT "[CLS][3 CD][4 SPC]IF CASSETTE IS IN PLAY
8 REM ** LINES 54,58,783 AND 280 ARE ESSENTIAL MmopeE"
1y REM ** REST ARE WINDOW DRESSING 219 PRINT "[CD][4 SPC]PRESS THE STup BUTTON"
12 REM ** NEW R0M PETS ONLY AS SHOWN P PRINT "[2 CD][4 CPC)THEN HIT ANY KEY TO CUNIINUE"
20 FOR A=0 TO 9:READ AS(A):NEXT A 230 GET AS:IF AS="" THeN 238
22 FOR A=@ TO 9:READ T (A):NEXT A 24§ PRINT "([CLS])(4 CD] [3 SPC]PRESS FFWD, THEN STOP WJEN
24 PRINT "[CLS][4 €CD] [3 SPC]DU YOU WISH 7T0:=" COUNTER"™
26 PRIWT TAB(4)"([CD] [REV] [SPC]1[SPC] [OFF][2 SPC]TO 241 PRINT TAB(3)" [CD]RZACHES ZERO..."
LOAD AN EXISTING PROGRaM ?" 2580 IF (PEEK(59Y411) AND 56)=5% THEN 250
28 PHINT TAB(4)"[CD] [REV] [SPC]2[SPC] [OFF ) [2 SPC]TO 2680 TLS="400008"
POSITION TAE TAPE TO SAVE [15 SPC]A NEW ONE 2" 278 T=T(F)-INT(TL1/GH)
34 GET A3:IF A3="" THEN 3@ 280\ PRINT TAB(18);%[CLS] [REV]"; ;" [CL] {SPC]"
5, IF VAL (AS)<l OR VAL (AS$)>2 THEN 30 290 IF T=0 OR PEEK(59411)=61 THEN 319
34 ON VAL (A%) GO0 44,70 3g¢ GOTO 278
4y PRINT "[CLS][CD]FILES ON THIS TAPE ARE:-[CD]" 319 PRINT TAB(l0);"[CL] [REV]STUOP CASSETTE DRIVE!! [OFF]"
42 FOR A=8 TO 9:PRINT Tad(5)"[REV]";A;"(CL) (SEC] [OFF] 320 FOR X=1 TO 158
[2 SPC]";AS(A) :NEXT A 338 IF PEEK(5Y411)=61 THEN RETURN
44 PRINT TAB(Y)"[3 CD]JWHICH FLILE DO YOU WANT 2" 349 NEXAT X
46 GET BS:IF BS$="" THEN 46 350 PRINI' " [6 SPC]{CD) (REV][4 SPC]TQ0 LATE! YOU MISSED
48 F=VAL (8$) I [dSpC]t
54 [F F=¢ THeEN 46 498 GOTO 402
lid IF F>1 THEN GOSUB 200 508 DAT'A "FILE INDZX"
54 PRINT "[CLS][3 CD]LOAD";CHRS (34);AS (F);CHRS (34) SHIRRDATAS O EE L0 R M v LI
560N POKES] 5B 5 POKE 16231 3 S0 2N DA A R A KA C KM R E MR S e e
58 POKE 624,82:POKE 625,85:POKE 626,78:POKE 627,13: 503 DATA "BACKGAMMON" :REM:.:vsvcsoocen.
PRINT " [dow] " S04 SDATAT "MAZEE R EMo SRS L S
69 END G5 ¥ DATA =VERTFYSIM-REN. (00 SRD R
79 FOR V=3 ¥v0 1 STEP-1 506 DATA "BELE 60c. i v NOT IN USE"
72 IF RIGHTS (AS(V),3)<>"USE" THEdN 76 507 DATA "BILRGS S NOT IN USE"
74 NEX[ V SABN DA TARNERFIRIIINC NOT IN USE"
76 F=V:508d8 2y¢9 BRI 9 DARA M ET B0 el e e s e s NOT IN USE"
78 PRINT "([CLS][3 CD]VERIFY";CHRS (34);AS5(V);CHRS (34); 519 DATA ©,0,9,23,34,36,00,00,00,00
" [domM] "

What are you. . Barbarian or Wizard?

Choose your character type carefully. . . Barbarians
recover quickly but their magic doesn’t come easily. A
Computing Today 1982 Wizard? Slow on the draw and slow to mature. . . but
live long enough and grow wise enough and your
lightning bolts are almost unstoppable. . .
The Valley is a real-time game of adventure and survival. You may choose one of five character types to
be your personal ‘extension of self’ to battle and pit your wits against a number of monsters. Find
treasure, fight a Thunder-Lizard in the arid deserts of the Valley, conquer a Kraken in the lakes
surrounding the dread Temples of Y’Nagioth or cauterise a Wraith in the Black Tower. In fact live out
the fantasies you’'ve only dared dream about. BUT BEWARE. . . more die than live to tell the tale!

You’ve read the program (Computing Today — April ’82) .. .Now buy the tape. PET and
TRS-80, BBC and Sharp tapes are available at £9.95 per tape plus 50p postage and packing.

16K minimum. . . Commodore PET (New ROMs), TRS-80 Model 1, Level 2, BBC Model B and Sharp
MZ-80K. Now ready for the VIC-20 (16K), Atari (32K) and Sharp MZ-80A.
Fillin'the couponand il T5 - WREE IR0 T TRy s R e e e R R e o
return it to CT Software, ; Please send .... tape(s) of The Valley ! 1 en;:l;lse my Cheque/Postal Order/ I
ASP Ltd. PETOI viC-2000 nternational Money Order for: (delgle as necessary)
1 s £ (Mad ble to ASP Ltd)
145 Charing Cross Road, J| Sharp MZ-80KO MZ-80A0 BN i bbit 61 Accem Barciaycard I
London WC2H OEE | trs-800 BBC 'B'O AtariO] el Uiy |
and become one of the | at £9.95 plus 50p postage and packing. LI_ l l I I ] I } l i ] I ] I I l |
many to play. .. I Please use BLOCK CAPITALS |

The Vauey S [EName(ME/MIs/MIRS) e R Ul T v e e s el s S I el e L S

: l
Computlng 'Address ................................................................................................

el e
s Soffwarel--iaof0 i Iniis RN GGl v
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most exciting microcomputing
exhibition ever held in the UK.
There will be over 25,000
square feet of display space
in the newest and most
prestigious exhibition =
venue in the country. ‘
It’s the only micro G
computing show to P
offer literally hundreds (ENE
of stands covering ' i 9
micros for home, busi-
ness and educational
uses. Previous
visitors to the PCW Show
will get some idea of the
size of this year’s event if
we tell you that it will be
approximately three times the
size of last year’s bash! (Last
year’s show was, in its turn, twice
the size of the year before. Statist-
ically minded persons will calculate
that at this rate the PCW Show will
cover the face of the planet by the

TOMORROW

The 5th Personal Computer Word Show g
this September will be the largest and < SENN

This voucher is worth 50p off the price of
admission to the PCW Show. Only one voucher
valid for each visitor. Not exchangeable for

cash.

QOQO00000000 QUOOD0000000000000000000000000000

AN i i S I I O OO0

0000000200000000000000000000000000000000000000000

Features
of The 5th
Personal Computer
World Show will include a
Sinclair City and Acorn/BBC Arcade
offering the very latest software and
add-ons for these popular machines,
computer chess competitions as
always, and an opportunity for you
to challenge a micro to a game of
Computer SCRABBLE ®.

From the business angle there’s
free consultancy with the National

‘Computer Centre and more
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THE WORLD!

ol BN but if you bring along a coupon from
- PR PCWit’s only £2.00 per person.
T T N, If you’re a business user
(or potential user) of
microcomputers just
write with your
cheque for £2.00
(payable to the
Personal Computer
World Show) to
Tim Collins,
PCW Show, 11
Manchester
Square, London
W1, enclosing
your business
card. We’ll send
you a special ‘Fast
Lane’ ticket to save
you the trouble of
queuing.
It really is going to be a
great show with a tremendous
variety of machines and software
on display. Be warned, you’ll need
demon- to make a day of it (remember we’re
stration  open four days this year, not three
machines and as in previous years) so give yourself
business software than you plenty of time and wear comfortable
could get to see in a year at your own shoes! See you there. . .
office. But you needn’t

risk divorce to evaluate BARBICAN CENTRE
them. . . your wife (or ki
husband!) and the kids
S5 T CITY OF LONDON
vast array of home and
educational micros in
one of the other halls. 9 i 12 September 1982
It’s £2.50 to get in ® SCRABBLE is the copyright of J W Spear & Sons ple, Enfield.
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GENIE |

[ - - j
atromcs genie
o e tinoq BASIE

UPPER AND LOWER CASE
BUILT-IN SOUND BOX

UHF MODULATOR
INTERNAL CASSETTE

2nd CASSETTE INTERFACE

CATRONICS £295
+ VAT

PRICE

* EXPANSION BOX AS
+ PRINTER EXTRA
* DISK DRIVE OPTIONS

CREDIT TERMS available. Pay by Access
Goods may also be ordered via PRE
Personal Shoppers Welcome

r:\trot\".c‘5 e

*» 100’s OF PROGRAMS
* TRS-80 LEVEL Il

If you cannot call, write for FREE illustrated leaflet

SPECIAL COMPUTER-RTTY PACKAGE

for TRS-80 and VIDEO GENIE
Catronics wonderful new CT600 RTTY package enables a TRS-80 (Model | or Ill, 16K) or
Video Genie computer to send and receive Radio Teleprinter Messages. The package in-
cludes a pch module and program cassette. The pcb carries the terminal unit which includes a
PLL discriminator for reception and an audio oscillator which plugs into your SSB or FM trans-
mitter. The Transmit/receive relay on the pcb is keyboard controlled, as are all other functions

Send now for complete details!
C.T. 600 complete package: £106 + VAT + £1.50 p&p (= £123.40)

SPECIAL PACKAGE DEAL Video Genie Computer + CT 600 for only £455 incl. VAT
COMING SOON! New disk version and a printer support version

PRESTEL

The Fabulous ‘TANTEL’ adaptor is now available from Catronics
at only £184. This compact unit sits on your desk or chairand will
drive virtually any television set, B/W or colour. Send to Catronics
for full details.
New Micro-Tantel with Computer Interface - £195.50

SOFTWARE COMPATIBLE

IS HERE |
NOW =

d or Catronics Creditcharge Card
AILBOX account 016696701
arks within 100 yards

CATRONICS LTD (Dept. 299),
COMMUNICATIONS HOUSE,
20 WALLINGTON SQUARE,

WALLINGTON, SURREY SM6 8RG.
Tel: 01-669 6700 (9am to 5.30pm. Sat 12.45pm) Closed lunch 12.45-1.45

new softwarefor

@@@-DASH Design Aid for
Screen Handling. Full ‘Print Using
facilities for Basic together with
superb screen formatting. Make
your programs totally professional
Supplied on high quality tape or
disk for only £22.00 + V.A.T.
Nascom approved

2X5-DASH IVC
the features of DCS-DASH plus
full support for the Gemini IVC
80 x 25video. £25.00 + VAT

DX -DASH AVC For the

Nascom Advanced Video Card.
Available shortly.

and Nas Dos. Greatly improved
disk utilities from the authors of
Nas Dos. Send for details

rNAQSCOM 7
dove computerservices

DS Utilities For bcs-pos2

PROFESSIONAL APPLICATION SOFTWARE

from

5#5-MOS Muttitasking
Operating System. An amazing
operating system which runs up to
7 tasks atonce. Supplied complete
witn a print spooler and a real-time
clock. Compatible with Nas-Sys 3,
DCS-DOS 2 and Nas Dos. On
tape, disk or EPROM for £22.00 +
V.AT. Nascom approved.

@@@ -SORT sort and Index.
Sorts DCS-DOS 2 and Nas Dos
files into any sequence and
creates indexed files. Up to three
sort fields, ascending or
descending and record selection.
Sorts can be incorporated into your
software. Supplied on disk for only
£25.00 + VAT

AVAILABLE SOON -

AB&L

Lompuiers

AFTER SALES
PRODUCT
MAINTENANCE
AND
CUSTOMER
SUPPORT

16
BRILLIANT
COLOURS

5 STAR

16K RAM //\\ 26K ROM

5
OCTAVES
SOUND

VALUE

TEXAS TI99/4A

SOFTWARE — T199/4A — GENIE [ +1I

GENIE | & GENIE I — £269

SEIKOSHA — EPSON — PRINTERS — From£199
RAM EXPANSION — VIC20 — GENIE —
BOOKS — MEDIA — COMPUTING ACCESSORIES

SEND S.A.E. FOR DETAILED PRICE LISTS

Send for Fact Sheets on all our products. All our software is available post free
by mail erder — or from your Nascom dealer.

Dove Computer Services,

5. Dove Close, Newport Pagnell, Bucks.
Tel. Newport Pagnell (0908) 612465

VIDEQ GENIE
and TRSA0

THE ROM-VIDEO GENIE & TRS 80
(3 ROM Models)

Are you fed up of loading a
lower case drive every time you
switch on? — Want your name
inside our computer — Better
loading (TRS80) — Sick of bouncy
keyboards-s/

You need our new ROM— simply
remave old—plug in new.

1) Firmware driver for lower case

2) Security code displays—(your name &
post code?)-up to 21 characters

3 Improved tape loading

4 Alleviates repeating characters (key-

bounce)
5) Checks for featwre ROMS
£14.95 + VAT + P&P (80p)

FEATURE ROMS  £18.95 + VAT + P&P (80p)
A series of ROMS starting with
FEATURE ‘A’

1) Single keystroke commands

e.g. Shift A = Auto etc.

Rashing cursor {can be toggled onloff)
Repeating characters—with delay—(toggle)
Machine code monitor and editor
System load and save for backing up
thase system Programs —uses no RAM
and so can deal with a FULL 18K program
NEW

FEATURE 'B'-extended basic

1) Merge—two basic programs to one

2 Renumber

3 Screen print

4 Various basic tools PLUS

Access and Barclaycard accepted.

e

Plug on for feature ROMS

Now you can simply plug on the back of your
computer, insert ROM and away you go.
VG £29.95 inc. ROM A + VAT + P&P
TRSB0 £34.50 + VAT + P&P (80p)
48K RAM—internal

TRSB0 & VG £43.50 + VAT + P&P (80p)
Plug in our modules. Connect three wires
(VG or five (TRSBO). You are not required to
piggyback chips. Keep your old RAM (or sell
it!). Compatible with expansion.

LOWER CASE HARDWARE (VG & TRS80)
Unplug two IC's, plug in two modules, con-
nect three wires—EASY!  £19,00 + VAT + PaP

BODKS

“Disassembled Handbook for TRSB0"-A Self

Teach—Series of Books—Written by Bob

Richardson of New York. Very well received

by US. Reviewers, Essential Reading for

TRSBO, Video Genie & Radio Hams.

Vol. 1 Decoding the ROM & Calls, etc. £6.45

Vol. 2 Using Calls, to shorten program;a etc.
75

Vol 3 DIA-AD, Spooling, etc.  £10.50
Vol. 4 Teletype, Morse Techniques ~ 14.50

Vol. 5 TTY/Morse Radio £12.50
Amateur

+ Much else in sach volume.

Various Books—Lists on application.

+ VG-Expansion—Disk Drives—Printers, etc.
Details on application. i
SPECIAL OFFER EPSON PRINTERS

M X BOT

£285 + CARR. + VAT (Cash/Chg. only)

MX BOFTII

£345 + CARR. + VAT (Cash/Chg. only)

LNW PCB's & Full Manuals

High Res. Colour Computer

£108 (+ CARR. + VAT) Inc. Level 2 &
Colour Roms.

Expansion (RS232-MEM-PRINTER-DISK-
CLOCK) £75(+ CARR. + VAT)

TANTEL Prestel Adaptor (colour)
£160 + CARR. + VAT

General Northern Microcomputars [GNOMIC]
46 Middle Street, Blackhall, Hartlepool, Cleveland. Tel. Peterlee (0783) 863871
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Dear Cin,

Having owned a BBC Model A
Micro since mid March, I have
had great fun in exploring deeper
into the machine’s commands than
the Provisional Manual cared to
go. In doing this many new and
powerful commands have come to
light. So far I have found a way of
turning off the cursor, disabling
the keyboard except for the Break
key and setting the Caps and Shift
locks in software.

Apart from VDU 23 defining
the character set it is also possible
to re-define the flashing text and
graphics cursors as well as turn
them off. For example:

VDU 23,&2004;0;0;0;
turns the cursor off whereas:
VDU 23, &7204,0;0;0;

turns it back on.

This is obviously useful in
games as it prevents the cursor
flashing around the screen. Other
values of the VDU 23 command
around the two shown above will
re-define the cursor although some
numbers upset the screen.

Keyboard input can be located
by 7215 but it is not ASCII coded
and can, therefore, be used to
pick up the Shift and Caps Lock
keys. POKFEing the next location
(216) allows you to alter the state
of either of these keys from your
programs. The locations 217 and
218 are the repeat delay and
repeat rate and, once again, they
can also be altered under software
control. The entire keyboard can
be disabled by POKFEing a O to
location 215 although the Break
key is not affected.

The list goes on and on but it
might spoil the fun if too much was
given away. If anyone knows how
to disable the Break key or change
the border colour from black I
would like to hear.

Yours faithfully,

Ian Hutt

Hampton

(*Mr Hutt's letter carried on (and
on, and on) so ['ve edited some of
the more commonly known points
he raised. The answer to the Break
key is to re-program it under the
"KEY command,it’s KEY 10, by
making it 'OLD and RUN' the
program it's just ‘broken’. The new
manual thudded onto my desk
today and once ['ve recovered

from the shock I'll be attempting to
read through it, War and Peace
looks like a VIC manual compared
to this! Ed. *)

Dear Cix,

In April I ordered a ZX Spectrum
at the Micro Fair where it was
launched and was promised
delivery within 28 days. Every
magazine I see quotes two weeks
delivery, which [ think is
incredibly optimistic. I still have
not got my computer and when [
‘phoned Sinclair’s Customer
Service I was told that there was a
technical hitch and all units had
been sent back to the
manufacturer.

Why cannot firms wait until
they have ironed out all the
operational bugs before they offer
them for sale and guarantee
delivery within a specified time?

Yours faithfully,

M Bywater

Stevenage

(* This letter reflects the tone of
many we receive on the subject of
delayed delivery. The problems
with the ZX Spectrum should have
now all been overcome and you
should have received your system.
If the world was perfect then
everything would be available off
the shelf but, as we know, this
seldom if ever happens! Ed. *)

Dear Lin,

In general, the mathematical
complexities of The Valley seem
not unreasonable, though not
when you have just been killed off
by a Balrog or Thunder Lizard,
perhaps. However, I feel there is
one calculation which is out of
line.

In 3620 you have;
E = 39°'LOG(EX)/3. 14

Microsoft BASIC calculates the
log of EX, multiplies it by 39, and
divides the result by 3. 14. Now, if
this were the intention, there
would be no point in both
multiplying and dividing.
Multiplication by 39/3. 14 or 12.4
would suffice. On the other hand,
the intention might have been;

E = 39°'LOG(EX/3. 14)

Now, E is used to increase the
damage done to monsters as one’s
experience grows, the damage

done by the monster also being
reduced. As the calculation of E
stands, it will range in value from
20 to about 150, producing a
change in basic damage of 0.2 to
1.5, which is scarcely significant.
The alternative suggested above
produces a range from 0.2 to 430,
a swing of 4.1 damage points. That
seems more reasonable, making
experience have a real effect on
combat,

Yours faithfully

Don Thomasson

Harrow

(* The values given in the program
as published are correct and as
intended. The formulae derives
from one used in wargaming and
is, apparently, well proven.
However, what is not proven is the
adaptability of these standard
formulae to the more direct combat
situations of an adventure game.
Perhaps if other people have
comments along these lines we
could establish a new set of
formulae for this type of

program. Ed. *)

Dear Cin,

After having a brief look at your
article on REFLECTIONS in the
May 1982 issue of Computing
Today, I decided that I would
write a shorter program to use the
same idea in a different way. The
result is shown below.

I call it FLOWER for want of a
better name because, as the
program progresses, the picture
evolved is not unlike a blooming
flower.

Lines 10-30 set up a small
machine code routine fto handle
any errors that the program comes
across. Although most of the
Illegal Quantity errors are handled
at 90 & 100, the program tended to
stall without the use of the
machine code routine which the
Apple II manual supplies to clear
up these problems.

Being a lazy programmer, to
allow the user to stop the program
and either finish or save the
picture formed, I used the same
error routine that stops it stalling.
The user can stop the program by
using the same CTRL- C which
stops most programs, but then they
have a choice. By pressing one of
four keys:

F....This finishes and halts the
program completely
C....Continue
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R....Run again
S....Allows the user to save the
picture on disk.

1C FOR I=768 TO 777:READ A:POKE I,A:NEXT I
4,168,104, 16 A ST R Pl g S
)TO 21C

Yours faithfully,
PA Elliott
Cirencester

In your June issue you published a
letter from Mr B Carroll stating
that the BNC connector on the
BBC Micro does not provide a
colour signal. This can be
remedied by caretully soldering a
470 pF capacitor between e
emitter of Q9 and the base of Q7.

On the subject of TV/monitors
that are starting to appear on the
market are there any that you
would recommend for use with a
home computer?

Yours faithfully,

A Jones

(address not supplied)

(* Firstly, my thanks to Mr Jones
and Mr I M Williams who answered
the question about the BBC Micro.
Sadly, Mr Williams's letter was to
long to publish but we hope to use
the information he supplied in a
later feature on the BBC Micro.
With regard to monitors, |
assume you mean for the BBC
Micro, [ would wholeheartedly
recommend the NEC Character
Display monitor (for monochrome
work) and the Microvitec range of
LCCD colour monitors. Both these
will work with a wide range of
machines but the latter needs the
system to be specified as there are
a number of variants. They are not
cheap, £125 for the former and

£290 for the latter, but worth it in
terms of the quality. Prices may
change so the above should be
taken as a guideline only. Ed. *)

There appears to be an error
in Douglas Rice’s keyboard scan
routine published in the July
Printout. It should read POKE
4158223,

There also seems to be a few
details missing from my Display
Planner, also featured in the same
issue. The most important is that
the BASIC routine does not always
print the decimal equivalent.
Instead it will output some
numbers (which may be the
decimal equivalent) underneath
the Hex readout. The reason for
this is not apparent to me.
However, by moving the cursor
one position and back again the
number will be printed. To change
the termination change the ASCII
number at QEO9 Hex.

Yours faithfully,

A Gavriluk

Morecambe

Just to put the record straight. In
April’s issue The Valley article
carried a claim that the method
used for determining a move
direction was first — “no one
appears to have thought of it
before”.

I have seen something similar
at least twice before and both were
in CT! (A Softspot in May 1979
and a modified version of Etch a
Sketch on page 46 of the October
issue of that year to be precise.)
True, these articles only use a
four-way direction routine but it is
a simple matter to expand it to an
eight-way routine.

I have been using an eight-
way software joystick (as I call it)
for years, based on the routines
above.

Yours faithfully,

T H Van Rieenen

Pretoria

(* Well, it only goes to prove that
nothing is ever really new! Thanks
for pointing this out — our
mathematical colleague who
devised the routine had the grace
to blush! Ed. *)

As [ am a newcomer to information
technology, I have searched for a
suitable microcomputer which

would both meet my needs and not
cost the earth. At last I have found
the ideal computer-the ZX
Spectrum — but I require
information on the following
things:

(1) Can I/O Ports and memory
expansions designed for the ZX 81
be compatible with the ZX
Spectrum. If not for whet reasons?

(2) Can programs and tapes
written for the ZX 81 be used on
the ZX Spectrum. If not what are
the differences?

(3) Has any company
produced a Spectrum compatible
I/O Port for sale to the public?

(4) Lastly, after wearing my
fingers flat typing out the line
numbers on the BBC Model A
computer wouldn't it be a great
idea if you could publish an auto
line number program for the BBC
Model A and the ZX Spectrum. I
would be most grateful if you
could obtain such a program
because it would be most helpful
to the many BBC Model A owners
and the growing number of ZX
Spectrum users who read your
magazine.

I also would be most grateful if
you could publish this letter as it
would alert BBC and Spectrum
users that someone has inquired
about these problems, and that
hopefully these problems will be
solved soon.

Yours faithfully,

Michael Wlach

Manchester

(* The answers are as follows:

1) No. As we reported in our
review last month the output port is
almost completely different and the
only compatible device is the ZX
Printer.

2) Programs can be modified to
run quite simply but tapes will not
load as the cassette interface uses
a different format and is much
faster on the new machine.

3) Not yet, as far as I know, but
they are bound to come soon.

4) I thought the BBC had an auto
line number command! It will
doubtless not be long before a
program appears for the Spectrum,
it is quite simple to

produce. Ed. )

Dear Ci,

I live in Cambridge and am a very
lonely MZ-80K user. I have a lot of
software, but not much money, so {
write my own programs (and sell
some of them commercially).

88
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However, I only know of one other
MZ-80K owner and he lives some
distance from me.

I wonder if there are any other
MZ-80K owners in Cambridge who
would be interested in starting up
a users group. If there are any
other owners in the area please
contact me at the address below.

Yours faithfully,

Piers Hendrie

19 Madingley Road

Cambridge

CB3 QEG

Dear Sin,

Reading the CT Standards section
in July Computing Today, I was
interested by your comments about
Jjumps which go to REM
statements.

I try and use this technique
wherever possible because it not
only makes the REM a kind of
paragraph heading for the code
that follows, but also makes it far
easier to delete or add lines in
front of the jumped to’ code. As a
programmer by trade, I use
something very similar in the
programs I write at work and it
helps to reduce the number of
lines that might have to be
changed.

Although REM’s undoubtedly
occupy valuable space [ think it
would be wrong for you to specify
standards which are based solely
on the limitations of current micro
storage hardware. Storage space is
getting continually cheaper, as
Sinclair’s Microdrive is about to
demonstrate, but time wasted in
trying to analyse a program
without comments is time (and
money) that is lost forever.

Yours faithfully,

Mike Dean

Finchley

(* Whilst I can agree with you on
the point you make regarding the
preservation of REMs as aids to
understanding the program [ feel
that you may have slightly missed
my point. What | am endeavouring
to establish is that published
programs don't jump to REMs
because when users type in the
program at home they may ignore
the REMs or, even worse, compact
the program. This results in an
originally working program
suddenly throwing out all sorts of
weird errors that the novice may
not then be able to deal with. By
all means use REMs as jumps in
your programs but if you are
sending them in for publication

please try to follow our guidelines.
It must be said that it's nice to find
someone who actually understands
the value of a REM, many
programmers regard them as
wasted space and this is not
something [ wished to imply Ed. *)

Dear Ci,

We are a Cheshire home for the
physically handicapped, and have
recently bought an Apple II
microcomputer, now being
adapted for use by severely
handicapped operator, initially as
an aid to solving some very basic
problems and for recreation, viz:-

(1) COMMUNICATION —
Between (a) Residents & Staff. (b)
Resident & Resident.

(2) LETTER WRITING —
Through word processing efc.

(3) GAMES — From Chess
through to Space Invaders.

We intend to set up a Central
Library of Programs, specifically
for use by handicapped operators,
and adapt programs to suit their
physical capabilities. The library
will be available to all interested
parties, who wish to donate and
borrow programs. At present we
are looking for programs in three
formats:

(1) PROGRAM LISTINGS.

(2) Apple II FLOPPY DISCS.

(3) TRS-80 CASSETTES.
(Floppy discs and cassettes will be
returned.)

The idea is to provide a link
between all organisations and
individuals who are working in the
field of computing for the
physically handicapped. We would
welcome enquiries from Schools,
Colleges and Residential Homes
efc.

If interested please write,
enclosing SAE, to the address
below.

Robin Nixon

Seven Springs Cheshire Home

Pembury Road

TUNBRIDGE WELLS

Kent TN2 4NB.

Program Protection

The suggestion on page 53 of the
June issue could be greatly
improved if the SYS call was made
to disappear from the program
listing.

Otherwise all one has to do,
having met with difficulties on
running the purloined program,
would be to list and search for odd
looking SYS calls and see what
happens by removing them via the
editfor.

The SYS51000 call should be
introduced at the end of an early
statement and made to ‘vanish’ by
the use of deletes’ in quotes as
follows:

150 DIM A(50):SYS 1000”

dddddddddd
where d’ is a delete character.

This is achieved by inserting
delete’ characters into quotes and
then deleting the final closing
quote. (It certainly works on the
Commodore PET; as for other
machines another method should
be possible.)

Yours faithfully,

D A A Fagandini

Dulwich

Dear Sin,

As a dealer I can understand fully
Mr Tidman's problems of
interfacing his printer to computer.
He commented, after he had
decided on the Epson MX-80F/T
that, “the next stage was to phone
around looking for a deal”. What
he did not include in his looking
was for a supplier who would set
up and test the printer for his
machine. This, of course, costs
money but how much is a day of
his time worth? And, as he said, it
is a compelitive field.

Here at Byte Shop we supply a
number of machines and printers
including the Epson MX-80F/T III
but where possible, ie if it is to be
used with one of the machines that
we supply: we set the printer up
and give advice on how to
configure software o make best
use of it.

Yours faithfully,

Bob Robinson

Managing Director

The Byte Shop (London) Ltd

324 Euston Road

London NW1 3BG

I have just received my copy of
The Valley after about a weeks
wait, which is a pity, because I
had intended it to arrive just after
my finals (Elec Eng) to fill in time
before the dreaded results. As a
result of the games addictive
qualities, I feel that my chances
have, fo say the least, not been
improved.

I, hope, therefore, that if the
worst comes to the worst, you will
do the decent thing and offer me a
job.

Yours sincerely,

Peter Henry (B.Eng?)

Merseyside
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LUIMPUTAIMART

AT A GLANCE...AT A GLANCE.

..AT A GLANCE...AT A GLANCE...AT A GLANCE...AT A GLANCE. ..

COMPUTING TODAY
PRESENTS YOUR OWN
‘WHERE TO BUY IT' GUIDE.

LOOKING FOR
MICROCOMPUTER HARDWARE
OR SOFTWARE? LOOK NO
FURTHER THAN
COMPUTAMART!

CALL SHEILA ON
01-437 1002 FOR YOUR
BUSINESS TO BE
INCLUDED.

CLEVELAND

;||'”- {{[!MICRO COMPUTER

W SYSTEM LTD

10 Waring House, Redcliffe Hill,
Bristol. Tel: (0272) 213427.

Open: 6 days 9.30am-5.30pm (Sat 1pm).
“Retail and Wholesale (C.R.A. member)

BRIERS COMPUTER SERVICES
Polytechnic Bookshop (at the Poly)
1 King Edward Square,
Middlesborough.

Tel: 0642 242017.

""Everything for the Genie computer”

c COMPUTER—
SHOPS
29 Hanging Ditch, Manchester.
Tel: 061 832 2269
Open: Mon-Fri 9.30am-5.30pm.
Sat 10-5. Retail and Wholesale.

LEICESTERSHIRE

MicroStk

29 Belvedere, Lansdown Road,
Bath.

Tel: 334659.

Open: 6 days 9am-5pm. late night Thur 9pm.

BEARMINSTER LTD

34-36 HIGH STREET, BARKINGSIDE, ILFORD.
TEL: 01-550 2333
THE “BOOKEEPER” — A complete small business
system to handle sales, invoicing, stock, purchasers &
nominal. Incl. printer, installation and training £3,750.
Dealership enquiries welcome

MCROWARE
131 Melton Rd., Leicester.
Tel: Leicester 681812.
Open: Mon-Sat 9.30am-5.30pm.
Closed Thursday
ZX81 Hardware, Software, Books.

COMPUTATIONAL

Commodore Computer Centre
19 Belmont, Lansdown Road,
Bath. Tel: 318483.

Open: Mon-Fri 9am-5.30pm.

BEDFORDSHIRE

LUTON
‘PET SHOP’
CHILTERN COMPUTERS

56-58 Hastings Street, LUTON LU1 5BE
TEL: 0582 429951

GLOUCESTERSHIRE

] & 34 Bourton Rd.,

Gloucester GL4 OLE,
M Tel: Gloucester 502819.

ZX81. Mail order. Callers by
appointment. Dealer enquiries welcome.

HAMPSHIRE

&
o2

TB COMPUTERS %

MOVING SOON TO:

10, The Square, Market Harborough.
TEL: Rockingham 770884

Acorn dealers for the ATOM + BBC

LINCOLNSHIRE

23 Cumberland
Place, S’hampton
Tel: (0703) 38740. (C.R.A. member)

Open: Mon-Sat 9.30am-5.30pm (Sat 1pm)
DSEDF’INE% in stock

sHARP CENTRE 1IN

16 Melville Street, .
Lincoln.

Tel: Lincoln 32379.

Open: 9am-5.30pm closed Wed.

BERKSHIRE

HERTFORDSHIRE

ICro MATRIX
eneral PRINTERS . . .
Call for advice on printer selection

Epson and Microline Specialists. All models stocked.
6 THE BIRCHWOODS, TILEHURST, READING.

TEL: 0734 25226

MERSEYSIDE

COMPUTER PLUS
47 Queens Road, \Watford.
Tel: 0923-33927.

Open: 6 days, 9.30am-5.30pm (Sat 9am)
Specialists in:

Commedore, Acorn, Sharp, Texas.

SyEAS

66 Lime St_,

Liverpool.

Tel: (051) 708 7100.

Open: 6 days 9am-5.30pm. Video Genie,

Acorn Atom, VIC 20, Texas. Hardware
+ Software (including ZX81).

CHESHIRE
orthern  churchfieid |

4 Road,

Tel: (0928) 35110.

A BB
- C Open: 6 days 9am-6pm.

Apple*<” Retail & Wholesale.

KENT

Bromley Computer Shop

49 Beckenham Lane, Shortlands,

Bromley.
appla SUPERBRAIN
Tel: 460-2580 (24hrs)/464-0541.

806 gm ‘cpple

Best selection of hardware, software &
books in Britain.

14/16 Manchester Street, Liverpool 1.
051-236 2000

Computer
Junk Shop

We Buy, Sell, Break Computers & Peripherals
10 Waterloo Rd. Widnes. Halton Tel: 051 420 4590

MIDDLESEX

PLEASE MENTION
COMPUTING TODAY WHEN
CONTACTING
‘COMPUTAMART
BUSINESSES.

L.B. ELECTRONICS
11 Hercies Rd, Hillingdon.

Tel: Uxbridge 55399 (24hr ans. service)
Open: 6 days, 9.30am-6pm, {lunch 1-2.15 except Sat)
Surplus equipment, memory, EPROMs etc. Alsc
established mail order service
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AT A GLANCE...AT A GLANCE...AT A GLANCE...AT A GLANCE...AT A GLANCE...AT A GLANCE. ..

TYNE AND WEAR

\ ; HCCS
L2, ASHFORD COMPUTER &CHIPS  /———— 533 Durham Rel. Low Fell,
_E== COMPUTER CENTRE e b i Gateshead. Tel. Newcastle 821924.
Most makes of Micros and Accessories Tel: (0334) 76206 &<H|Ps Open: 6 days 9am-5.30pm (Sat
supplied. Open: 9am-5pm (Sat. 10-1} 10am-5.30pm. Specialists in: Acorn,
Courses in Computer Programming for BBC, Video Genie, VIC 20.

the Complete Novice
Free Computer Club most Sundays WALES
10 am — 3 pm
VICTOR MORRIS 6LASGOW BY1E ATt

Micro Hospital £25.00 + parts repairs
2 LLANDAFF RADIO & TV LTD
TANDY TRS 80, VIC 20, VIDEO GENIE, APPLE p
24-26 HIGH ST., LLANDAFF,
PANASONIC, CUMANA, EPSOM ETC pir - gt el i T |

NO REPAIR - NO CHARGE

s |

’ ; : 6 -5. | =

Ring for details . . . ASHFORD 44955 340 Argyle Stroet, Glasgow G2: 041 221 8958 Sges%omdzyégmm?%nuongbé'rgé
[wwouwos | WaRwiCKSHI

CAMDEN ELECTRONICS BUSINESS & LEISURE = N

462 Coventry Rd, Small Heath, COMPUTING TODAY ?glgrfg(?uh:PU;Eg:fw i

. . re, 0 .
Tol: G21-7738240 Teloy: 336008 TELLS YOU WHERE YOU Tel: Kenilworth 512127, ©  S¥E%
: : 2 : pen on-Fri 9am-bpm. %2 day Thur
Open: 6 days, $am-5.30pm. CAN SHOP TOMORROW. (lunch 1-2). Retail and Wholesale.
Retail & Wholesale (C.R.A. member)
ANGLIA COMPUTER CENTRE G o3 & _) j _] N |E|T5'=EPES|
I 88 St Benedicts Street, 56-58 South Street, COMPUTER PRODUCTS LTD
‘a Norwich. Eastbourne. 4 Westgate, Wetherby.

F/ Tel: (0603) 29652/26002. Tel: Eastbourne (0323) 639983/20496 Tel: 0937-63744.
L}J:L—‘fg‘_—*ﬁ’ﬂ\l Open: 6 days 9am-5.30pm. Open: 6 days 9am-5.15pm. Open: Tues-Sat 9.30am-5pm.
B the ingmghﬂpl_ ; LZAMER BRADFORD'S COMPUTER

icrocomputer Specialists ! SHOP
4 Morris Close, 24 G'°“°es_te' R°g$'zf"ght°"' at Thomas Wright (Bradford)

‘“PP'“ Stoke Holy Cross flots e : Ltd., Thorite House, Laisterdyke.

CALLERS BY Norwich NR14 8LL Open: MOS'F“ ;O;Om'5 s Tel: Bradford 668890.

APPOINTMENT Tel. (05086) 2763 LUl Es i Open: Mon-Fri 8.45-5.30. (Sat 12am)

SCOTLAND

BUTESHOF compuTERLAND Hoﬁﬁg}pﬁ?ﬁnk:rn' THE LEEDS COMPUTER CEMTRE

61 Waterloo St. ?Iasgow 3 The Broadway, Manor Hall Rd., 60-62 The Balcony,
Tel. 041-221-7409 Southwick. Tel: (0273) 593345. Merrion Centre, Leeds.
Open: & ??:V% far&';argefa‘- Tpm) Open: 6 days 10am-9pm (Wed + Sat Tel: 0532-458877.
i 6pm) APPLE, VIC 20, UK101. Open: Tues-Sat 9am-5pm.
rﬁ;s?in_cmc;; ;ﬁisﬁe:sjeaﬂEﬁe_n:xt_avaaﬁe_is;;e_g Computing Today:
| Businass/Name e < S e e o iR SRR e " -~‘
| Address: Y
o {15 5 i AR e e T 6 B O i i e e e s S R i
I ' \— ‘
G RS RIS R S O
| : 2 50\- §
[ Rl e i SR L M e L e ‘ £\1 % ,
: Tl N O Fae i . 10 il TR il 5 e B Dnv ot i a e B L R R A ‘ '
OpeniHrs A d sttt CH T St Sy, o) e AR IR S R R L Y R R e
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| Contact LM URL G i) Pt e RN i St it o i o o SRt St e R B T b e s TR S e
| Post To: Computamart, Computing Today, 145 Charing Cross Rd., London WC2H OEE. &
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EENERGEE
Cambridge Computer Store

Two Great Micros
insfocknow!_

ZX8]I

Price includes VAT

Cambridge Computer Store

1 Emmanuel Street, Cambridge CB1 1NE
Phone (0223) 358264/65334

Also in our ‘Budget Micros’ Dept: Commodore VIC-20

CROYDON
COMPUTER
CENTRE

CCC

29a, Brigstock Road,
Thornton Heath,
Surrey, CR4 7JJ.
ENGLAND.

Telephone
01-689 1280.

L

For all your computing requirements delivery from stock.
Retail, mail order and hire.
New VIDEO GENIE | and Il only £295.
Commodore VIC only £1689.
32K PET only £625.
32K 80 column PET only £895.
Transtec 1200 monitor only £99
Seikosha GP 100 printer only £199.
OKI PRICES DOWN!!! NOW ONLY £229
Super reliable OKI microline 80 now only £229.
OKi Microline 82A now only £339.
Wide carriage high speed 83A £479.
New ROM chip for your PET features, 16 extra commands
only £34.50
BBC Micro — Centronics Cable £20.
BBC Cassette Lead £8.50.
ZX81 Software, 50 programmes in stock from £5.
Over 300 different computing books in stock from £4.50.
SEND FOR FREE DATA SHEET
Clip this ad and send with your order or bring it into the shop for
£5 off these prices.
ALL PRICES EXCLUSIVE OF V.A.T.
We endeavour to maintain lowest possible prices for ribbons,
paper and software.

T.A.Bs. DEALERS

01-689 1280

FOR THE [ [Z] (9 MmICRO

BBC - Compatible Cassette Recorder 26.05

Cassette lead - for above 5.50

sha GP100A printer 215.00*

on MX80 F/T printer 389.00*

TEC F10/40 Dais ee 1285.00

Lead for either print 25.00

Lowe 12" B&W video monitor 69.95°

Lowe 12" green screen video monitor 79.95*

Video lead for above 6.95

Crotton Prince 12" hi-res green monitor 110.00*

Video lead for above 895

Microvitec 14" colour monitor 290.00

’ Video lead for above 895

.»

20% off during August

Apple |l 48K Computer 649.00

Apple Disk Drive with Controller 303.00

Apple Disk Drive W/O Controller 249.00

Apple Writer Il (Weord Proc 71.00

Visicalc 3.3 99.00

SOFTWARE ¢ BOOKS e SUPPLIES

Full range of software by BugByte & Macronics . . . Eg. BBC Space Warp 10.00; Atom

Galaxian 6.€

5. ZX-81 Mazogs 8.70; VicMen 6.09-ask for lists. Huge stock of computer

books-eg 30 Hour BASIC for BBC 5.50; Computer Book 6.75 - ask for Booklist

Listing paper for GP100A, MX80
Continuous la for above
Data cassettes - C.12

500 sheets for 3.95
1000 for 3.95
10 for 3.95

*Delivery £5; otherwise 85p for order under £15, over £15 sent free
Add 15% to all items except books

c LIVERPOOL c
14-16 Manchester Street, Liverpool L1 6ER. Telephone 051-236 2000
Access & Visa accepted

SINCLAIR COMPUTERS

We are the leading world-wide Sinclair
export specialist including Norway
Sweden, Finland and Denmark. Write for
our surprisingly low prices

PRINTERS

Buy any of the below and get a free inter-
face kit and word processor program for
UK101 or Superboard. Seikosha GP100A
£210. OKI Microline 80 £275. OKI Micro-
ine 82A £399. Epson MX70T £259. Epson
MXB0T /3 £319. Epson MXB0 F/T3 £349
Epson MX100/3 £429

VIC 20 COMPUTER

Two special offers:— Ifitis bought with the
Vic20 we can supply the cassetle
recorder for £30-43. Alternatively, we wil
supply a free kit with each Vic20 to allow
the use of an ordinary cassette recorder.
Vic 20 £165. Ordinary cassette conver
sion kit £6. Vic20 cassette rec
£36.50. High resolution cartridge £27-95
Machine code monitor £27-95. Vic printe
£189. Floppy disc drive £309. Ram
cartridges:— 3K £24, 8K £35, 16K £57
Game cartridges:— Sargon |l £19. All

others £15 each. Joystick £6-52. Intro to
Basic Part 1 £13. New low cost memory
board, no need for a mother-board, comes
with 3K ram on board + socket for a rom +
sockets for another 24K of low current
Nmos ram (Just plug in chips to expand
memory) £49. 27K version £109. Extra
memory chips £6 per 2K

UK101 AND SUPERBOARD
32 x 48 display expansion kits UK101 £9
Series 1 Superboard £14. Guard band kit
for Superboard only £10. The below
accessories suit both the UK101 and
rd— Extra ram £2-10 per K
50. Wemon £14-85. Word
ram £10. Centronics inter-
0 expansion board £179
y disc drives with DOS

al £415

GENIE COMPUTERS

£298, 48K £330. EG3014
16K £179, 32K £189. Mini-
es single £199, dual £369
onvertor £72. Parallel
£36. High resolution

5V POWER KIT

Fully stabilised 5V computer and TTL
power kits. Short circuit and over-voltage
protection 1.5A £7-83, 3A £12-17, 6A
£20-87

SHARP COMPUTERS

We can supply any Epson MX80 printer to
run direct from the MZ80K (i/o box not
needed) for £39 plus printer price. We also
specialize in interfacing printers to the
MZ80K, MZB0A and MZ80B both with and
without the i/o0 box

SWANLEY
ELECTRONICS

Dept CT, 32 Goldsel Rd,
Swanley, Kent BR8 8EZ,
Tel: Swanley (0322) 64851

Postage £3.50 on computers, £4-50 on
printers and 50p on other orders. Please
add VAT 1o all prices. Official creditand
overseas orders welcome.
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CT STANDARDS

number of programs submitted using our
standard codes for graphics and other
non-printable characters. However, it has
also become increasingly clear that some of
our readers haven't heard of them and this
page is intended to set them out once again.
All standards tend to be irksome to
adhere to but the ones laid out here are fairly
simple and tend to make software easier to
maintain by the programmer and simpler to
understand for others.

It has been very encouraging to see the

Controlling That Cursor

Our original standards have now grown
with the times. Machines such as the Com-
modore VIC which have a dual Shift capabili-
ty can now be incorporated, as can those
systems which use Control key functions.

The recently introduced BBC system of-
fers pre-programmed function keys which, we
are glad to say, can also be handled by our
original coding system. It's nice to see just
how well adapted the criginal standards have
become over the last two years! (Indeed, a
whole series of books is using them as its de-
facto standard.) The standards for the cursor
controls are given in Fig. 1.

Our regular page explaining the meaning of the various
symbols we use to make programs portable.

Don't forget, you may have to look up and
alter the values used elsewhere in the pro-
gram.

The Graphic Solution

It soon became obvious that the techni-
ques applied to the confusing cursor controls
could also be applied to the graphics sym-
bols. The following standard is now in general
gse in programs published in Computing To-

ay.

If a graphics character or characters are
to be displayed in a listing (as opposed to
POKE codes or CHRY( ) codes) then they are
indicated by the method shown in Fig. 2

Several people have asked what the rela-
tionship between the POKE value for a
character and that of its shifted graphic might
be. In general the shifted version of any
character will be 64 greater than the value of
that character. This applies to both PET and
MZ-80K systems in all cases.

This can be taken further to include
machines which use a pixel graphics set
rather than pre-programmed PET-style
characters and the series of codes for these is
given in Fig. 3. As is nearly always the case
there is one machine to which the standard

LEIESD CLear Screen

[HOMD HOMe cursor

el ) Cursor Left

EERE Cursor Right

LCUl Cursor Up

[CD1 Cuwrsor Down

[REV] REVerse videao on

[OFF1] uGn wim R

[SFC3 SFaCe

[ ST 2] ConTroL keuy

L+n3 Function key {(BERC)

[G<] Graphic left (VIC/MZ-BOA)
Bl Graphic right (VIC/MZ-80A)
Fig. 1. Our extended set of cursor control standards includes four new functions.

To indicate more than one of the above, an
optional number can be placed within the
brackets; [4CL], etc.

The use of square brackets has raised
one or two queries. The reason for this choice
is that most of the common microcomputer
BASICs don't use them for specific functions.
In fact, at least one machine provides an add-
ed bonus by returning a Syntax Error if they
are found, a useful check in case you type
them in by mistake.

The code [SPC] was added to the list of
cursor control codes to get over the problem
of indicating just how many spaces are con-
tained in the gap in the printout. The other
common variant of the code for spaces is used
by the ZX people. Their choice was == and this
crops up in the various newsletters they
publish.

The code [RVS] has caused a few
headaches. This is really specific to the PET
where the character set can be displayed in
reversed video. On machines which don't
have this facility you should either find a
character in the set which is the reversed im-
age of the one you want and use that or simply
ignore it and use anything else you fancyl

shown in Fig. 3 does not apply — Tangerine's
Microtan/Micron, This machine uses a four by
two cell structure for its pixel graphics instead
of the Prestel/Teletext three by two cell. The
method for calculating the value to assign to
'P’ is shown in Fig. 4, and is fortunately nice
and simple.

Making REMarks

Many people scorn the use of REMs
within programs but, during the development
at least, they are extremely useful. One of the
documentation methods that we use is to keep
our back-up copy of our programs on a 300
Baud CUTS tape with all the REMs in place:
the working copy, be it on tape or disc, is
REMless in order to save space.

It is also good programming 'manners’ to
give your REMs odd line numbers:

3999 REM ** CRASH PROOF INPUT

4000 INPUT "THE NUMBER OF ENTRIES " ;AS$
A remarkable number of submitted programs
have jumps that go not to the relevant point in
the program, but to the REM statement. This

can cause severe problems when re-
numbering after removing the REMs.

87 \w)
3

| ALPHA KEY TO BE SHIFTED

INDICATES "SHIFT" KEY

NUMBER OF TIMES IT OCCURS

Fig. 2. The way we indicate block
graphics on machines like the PET and
Sharp. The VIC system of Shift Left and
Shift Right is shown in Fig. 1.

1 2
4
16 32
64 | 128

Fig. 4. To converts a Tun?eﬂne pixel
code into its blocks, simply decode the
number into its binary or Hex value
and fill in the relevant squares.

om oOom om
[P34] lP35] (P36] [P37] [P38]

O ®mm
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om Om
[P32] [P33]
=0
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mm 000
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|0
.

na
o8 Go

a0
oo
am am am [ L] [ N}
(p48) [P49] [P50] [P51] [P52]

10 =] Om [ N | oo =] om | N | oo [ om [ N | ] C | . | N |
EJK\ oo oo oo |_Nn | . . om Zy. om . | N | | N} II Il
oo oo oo oa oo oa Do oo 10 20 oo an 0n rnrmn nNn 7
Pol (P11 (P2 [P3] [P4l [P5) [(P6] [P7] (P8 iP9] (P10} [P11] [P12] [P13] [P14] [P15]
[ =] nm | N | oo |_N=] Oom m-m (=l m] s Oom | B} oo Bl OW [ B |
{-?Jg I'J[I f‘lj U’J lu || m ) - 0. I_I TI I'I II .I -I l!
m0 B |_p=] [ = |0 [_n] .| e}
P16] [P17l [P18] |P191 [9201 [P21] [P22] [P23] [P24] [stl |P261 [P27l [PZBJ [P29 (P30] (P31]
o0 m0 Hl | N | oo _m} Oom [ N | oo e} om | N ] 0a | = mn
(wlm 0o L] 'i‘] |_Em) ) [ ] | _Em] Jm om om om ] EE uR -m

m Om_Om 0O O O®
[P39] (P40] [P41) [P42] [P43] [P44]

Em Em @®m Em EN SN S EB EN EN
[P53] [P54) [P55] [P56] [P57] [P58] [P59] [P60] [PE1] [P62] [P63]

TE Om ne
[Pa5] [P46] [P47]
| B |
am

mm 00 mil .
LN EE B8

¢ R Om
. om Om OB
L

Fig. 3. The standard pixel codes: they will work on most computers which employ this
technique as well as for Teletext and Prestel.
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on request)

ADVERTISEMENT
R ATES Semi-Display (min 2 cms)

-3 insertions £7.25 per cm
4—11 insertions £6.75 per cm
12 + insertions £6.25 per cm

Lineage 30p per word (min 15 words)
Box Nos. £2.50

Closing date 2nd Friday of the month
preceding publication date.

All advertisements in this section must be prepaid.

Advertisements are accepted subject to the terms and
conditions printed on the advertisement rate card (available

Send your requirements to:

.COMPUTING TODAY CLASSIFIED
ADVERTISING, 145, CHARING CROSS RD,
LONDON WC2H OEE.

: DISCS FORTH :

A Complete DIY FORTH kit

1) Installation MANUAl......ereeeeminiiimimesieessanns, £10
How to do it + definitions + editor

2) Source code listing for one processor.........£10
6502, 6800, 6809, 8080/280,8086/8088,9900, 1802
e U R o B S e s o eie s e ey e st 1

Ready to run
FORTH on disc for most machines incl. PET, TRS80
A= o]l s =T B Y e A o o i o £50
C Dual 8" disc drives..

2 x 8" single-sided double-de ty
drives + box + PSU + intelligent m

D SAE for details in c.udmg FORTH books

MicroProcessor Engineering Ltd
21 Hanley Road Shirley

Southampton SO1 5AP

Tel: Southampton 775482

|
i

ﬁmpwnp[ |

Popular dot matrix/daisywheel printers at

lowest prices. Special — NEW MX80 lype III

only £299. SAE for full list: 57 Repton Drive
Haslington, Crewe, Cheshire

COMPU-THINK 400K Disc Drive with con-
troller for 3000 series PT little used £400. Tel:
Farnborough (Kent) 52594.

VIDEO GENIE Il + monitor, £70 worth pro-
grams. Cost new £510, 10 months old, £350
Lowestoft 0502 86931.

6502 ASSEMBLER SIMULATOR for Com-
modore Pet machines. Execution time is
extremely fast (written in machine code) and
it is impossible to crash. Programs can be
halted at any stage and consequently
resumed — all run time errors are reported.
Programs can be saved on cassette (and
listed on a 4022 printer with 32K version). 40
assembler instructions are simulated in-
cluding subroutines. State machine and
memory size (at least 16K) — except 8000
series and old ROMS. All versions supplied
with 30 page typed manual and cassette. £20.
Mr B. Williams, 456 Heol-Las, Birchgrove,
Swansea SA7 9DR

SOFTWARE IN STOCK

6800 MONITOR Rom + Data
6800 FLT.PT. BASIC Rom + manual.
6800 DISASSEMBLER Listing . ’
6800 8K BASIC (romable) lelrﬂ +'manual.. £25.65

6800 FORTH 6K Tape + mar‘ual .............. £12.50
6800 EDITOR ASSEMBLER/DISASSEMBLER
TADS - MANUAL... . eerinrnsssnsssnnnssensen £22.65

6800 GAMESBOOCK includes Space invaders £3.65
* All 6809 software in position independent code

6809 EDITOR ASSEMBLER Rom + manual.. £34.50
6809 DISASSEMBLER Rom + data £11.65
6809 FORTH Source + manual £25.00
6809 INTEGER BASIC Rom + d £12.95
6809 MONITOR Rom + Source.... £12.65
Z80 3K BASIC Lumq + manual.. e LT.05
ZB0  LISP Source listing........ .. £12.50
6502 TINY ASSEMBLER Listing + manual...... £5.50
6502 DISASSEMBLER Listing .. .... £3.50
ATOM UTILIROM Rom + data..... ... £71.95
ATOM ALPHA-GRAPH ROM + data............ . £12.75
Many more items available send 50p for catalogue.

All prices inclusive.

J. MORRISON (MICROS), 2 Glensdale Street,
Leeds LS9 9JJ (0532) 480 987

UK101 SOFTWAHE ON TAPE
the guy who wrote “Le Passe-Temps’

GALACTIC HITCHHIKER (BK) f
e ' (£7.00)

(£7.00)
STARTREK (8K). The old favourite. beautifully

{.UNAH LANDER. A real challenge. You won't get down in
less than 3 nours. (£3.00)
HANGMAN. Excellent .;la oh
BASIC TUTOR (8x4K). T
keyboarc (£12.00)

LE PASSEATEMPS Yo
got it (£3.0

MAD MONK (BK). It's

uding enh d‘\c‘ Superboardsi
HARDWARE

(£19.
SK STAT-C RAM
HI SPEEDC SSETT

£19, 50)
VIDEO ENHANCEMENT
8 displays without butcherin
nitor EPROMs re-blo
8K EPROM BOARD. (£19.5
available in EPROM for £7. SD
MO U sock
switch selection of up OMS (£9.50)
BASIC 4 Re rovides a k
Handling System, Qlg, Dynamic Halt, Single
(£9.50)
PRINTERS Phone for latest prices e.g. EPSON MXBOFT I
for £399.00 incl. Securicor Delivery
Prices include post & packing but excludes V.A.T.
Please write or phone for further details.
MERLIN (MICRO SYSTEMS) LTD.,
93 High Street, Eston, Cleveland. Tel: (0842) 454883.

ATOM ACCOUNTS. Produces SALES/
PURCHASES LEDGER, 4K. Calculated V.A.T.
(any rate) and totals. Prints hard copy in
tabulated form. £7.50. Tel: Crewe 780729.

16K ZX81 x 4K Graphics ROM, 5 tapes,
Space Invaders, Startrek, 2 books + 22
magazines. £99 ono. Phone Bexhill 210926.

CASSETTES FOR MICRO USERS. Quality
cased C15 only £5 for ten inclusive. Try some
today! Black Cat Electronics, 70 Kingston
Road, Leatherhead, Surrey.

EPROM PROGRAMMING. Copying 50p/
1K, from your listing £2.50/1K + 25p P&P.
Petron Electronics, Courtlands Road. Newton
Abbot, Devon

[ ZX81 ZX81

LOAD/SAVE FULL 16K
IN ONLY 26 SECONDS

*  No hardware modifications
* Use your own cassette

recorder *
SAE for full details to:
PSS, 112 Oliver St., Coventry CV6 5FE.

OBBORNE-1 64K Micro. Z-80A two drives,
5" monitor. Totally portable system. CP/M
CBASIC MBASIC wordstar MA/LMERGE
Supercalc. Immaculate. New price £1440.
Offers aver £1000. Cambridge 51366.

94

BBC Word Processing Program. Written for
Centronics 737/793. Includes right justified
printing, extended characters, etc. Handles
other printers. Runsin Model B/A + 32K RAM.
Cassette available now. £15.00. Hagell
(0332) 832959

SHARP MZ80K 48K RAM, Basic machine
manuals and cassettes. Boxed. £275. (Liver-
pool area) 051-722 1377.

32 NASCOM ADVENTURE
The Complete Mainframe Adventure!
The REAL Adventure begins here, with this full-spec
32K version of the original classic mainframe Adventure,
at last available for your Nascom in fast efficient Z80
code. No discs. no graphics needed — just 32K RAM
and NAS-SYS.

Somewhere nearby is Colossal Cave, where others
have found fortunes in treasure, though some who enter
are never seen again Explore a vast underground
labyrinth of caves, twisty passages and exotic rooms;
outwit fierce enemies; collect allthe many treasures and
become a Grand Master!

Using the most advanced text compression
techniques the authentic mainframe messages have
been squeezed into 32K

Supplied on high-quality C60 cassette with full
instructions

Only £20 or a large gold nugget! Add 55p post and
packing. Discount for Adve 16K owners. Send cheque or
PO stating tape format (N1, 300), or SAE for further

details on this and other software, to:

SYRTIS SOFTWARE
23 Quantock Road, BRIDGWATER,
Somerset.
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L2 16K TRS 80 with VDU, books and pro-
grams. Value over £500. Phone 01-854 4464
and offer me about £320.

TANGERINE Chess 7K M/C program, many
levels of play; Castling; En Passant: Computer
plays black or white. £15 for cassette, to R.
Laws, 8 Fulthorpe Avenue, Darlington, Co.
Durham.

COMPUTER
COVERS for the
BBC MICRO

Protect your valuable micro from dust with one
of our fitted covers, specially designed for the
BBC Micro

Manufactured from a quality sealed nylon in a
complementary colour

Send cheque/PO for £3.95 to:

J & S WALLACE, 9 BARN CLOSE,
CREWKERNE, SOMERSET TA18 8BL

NASCOM-2 48K, much software, documen-
tation and extras, neatly built system. £375.
Marston Magna 850416 (Somerset).

GEMINI MULTIBOARD SYSTEM. |.V.C.
card £120.00. CPU card £110.00. Keyboard
£45.00. 5A power supply and motherboard,
built, £50.00. Nascom card rack £25.00. All
Unused. Tel: (Day) 801 0397.

VIC 20

Light pens + demo. prog. £12
Temperature probe + demo. prog. £9.50

Car rally/Reacticn bomb

User Graphics Aid/Bomber Raid — Cassette £2.50
Cheques to: E. Lowe,

Box 208, 145 Charing Cross Road, London WC2

** RAM BARGAINS * *
CM.0.S. 6116 Low Power 120ns/150ns
£7.50p
CM.0.8. 6116 150ns £5.10p

ALSO AVAILABLE
2112 Static RAM £1.10p
4116 Dynamic RAM £1.10p

Prices inclusive but add 75p for P&P
Send cheque/P.0O. to:
R. M. Thompson, Dept C.T.2,

WIN THE POOLS?

With the latest version of D S Peckett's well-known
Pools-Prediction program. Now available for BBC Micro
as well as TRS-80 (Level 1) and Video Genie

Program and instructions £4.95
Database tape (Optional, but ho
data on over 5500 matches).. £13.50

Program and DB together ............... £17.50
New from Davansoft: baby PILOT
Easy-to-use, friendly and very fast version of this
important teaching language. Normal PILOT I/0 and
control commands PLUS integer arithmetic, powerful
graphics and formatting commands, "FOR. . .NEXT"
loops, subroutines, automatic marking and other extra
features. Add another language to your micro —
complete and simple to follow instructions included
TRS-80/Video Genie only: £9.95
All prices are fully inclusive and are for cassette-based
programs only
DAVANSOFT, 1 Delapoer Drive,
Haverfordwest, Dyfed SA61 1HX.

Write your own adventure games

andturn them into running adventure game programs on
your Superboard/UK101. The TIKVA suite of programs
will create a database for your adventure which can then
be edited and run. Efficient data storage and text
handling make the most of your RAM

Supplied on cassette with full instructions for 8K or 16K
RAM (State which) £20.
TIKVA,
46 Cottage Rake Ave., Cheltenham, Glos GL50 4RH

NASCOM I

TOUCH TYPING TUTOR
With speed and accuracy test — £6.50
SOFTWARE SECURITY ROUTINE
Protect your programmes against copying — £14.50
BIORHYTHMS
Predict your personal biological rhythms — £4.50
S.AE. for further details. All above on cassette with
instructions. P&P Free. From: Lloyd's, 35 Magheraboy
Road, Portrush, Co. Antrim, U.K. (0265) 823101.

NASCOM 2 NAS-SYS3 professionally built,
cased. Pascal Zeap Disdebug 8K Basic, 2.4K
Baud motor controlled recorder, Centronics
interface, Hitachi monitor. Many extras,
Phone Bob 01-450 8911 ext. 337 (daytime).

UK101 LAMPOON. Two Player game £5 50
Outpeint your partner or catchthe Lampoonite
to win. Good graphics. Cegmon. Formats
available; Standard, Basic4, Basic5; any
combination. Please state preference.
Cheques/PQO’s to T. Cain, 19 Central Road,

ODEL1&3
d

America’s
latest Arcade
craze. Its Eat

or be Eaten.
You control
SCARFMAN
around the
maze. gobbling up
everything in your path. You

attempt to eat it all before the EJSGSKEM

nousss it 8 roie - 511,95

Available from your local dealer or

54 Violet Road, Norwich NR3 4TR

VIC-20 SOFTWARE....ST18games forthe
basic VIC £6.50, ST2 5 games for the basic
VIC £6.50; for the 6.5k VIC £8.00. And if you
want HI-RES games, you NEED graphics
'Editor at £8.00. Machine code, HI-RES, wide-
screen...and more! Soft Toys, 14 Lockharton
Avenue, Edinburgh EH14 1AZ

BBC MICRO

Make the most of your BBC Micro-
computer with two books written by the
experts. LET YOUR BBC MICRO TEACH
YOU TO PROGRAM, by Tim Harntell,
£6.45, with over 40 complete programs.

THE BBC MICRO REVEALED, by Jeremy

Ruston. If you've mastered your com-

puter, and want to progress, this is the
book for you. £9.95.

Interface Publications, CT,
44-46 Earls Court Road,
LONDON W8 6EJ.
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Ramsgate, Kent.

ZX USERS

Join the National ZX Users' Club, and
make the most of your ZX81, Spectrum or
ZX80. Each month we publish the
magazine INTERFACE, which contains a
host of programs for each machine, as

well as members-only offers, hints, tips,
contact addresses and more. We'll also
help you with your hardware or pro-
gramming problems. Join the country's
largest users' club. £1 gets you a sample
copy of INTERFACE and full club details.

National ZX Users Club, CT,
44-46 Earls Court Road,
LONDON W8 6EJ.

NASCOMVI1&2

Compression Assembler NEW.... £12 (£27 in ROM)
The only one of its kind for the Nascom, this full Z80
assembler compresses source to 50% normal size
Thus bigger programs fit in memory & loading/saving
takes half as long. As a bonus. assembly is very fast! Itis
BK & includes a ZEAP conversion utility

Extenslon Basic........................ £15 (£25 in ROM)
Adds these keywords to ROM BASIC. IF . . ELSE, RE
PEAT . UNTIL, WHILE .. WEND, AUTO, BREAK, CALL,
CHECK, COPY, DEC, DELAY, DELETE, EDIT, FIND
GET, HEX, INKEY, INLIN, LINE, PLOT, PRINT at, PUT
RENUMBER. REDUCE, SPEED, TEST, TRACE, VDU
WRAP, XLIST & XREF. And EB allows you to add even
more! It is only 4K

Adventure Quest:

a great New game.........ccvissvr 16K = £8, 32K = £10
Asteroids: fast action in space. Must be played!... £8
Bomber: flatten your least favorite cities............ . £5
Colossal Adventure: The Original 16K = £8, 32K = £10
Missile Defence: fast action nuclear defence....... £8
Nightmare Port: battle the pigs and the puns....... £5

AL HOUSE, BRIDGES, BODMIN
RNWALL PL30 SEF TEL: 0726 850821
ALER ENQUIRES WELCOME

VIEDO GENIE nearly new. Boxes manuals
and basic instruction books. Only £240.
Phone 393 4992 (Epsom)

BBC. Discover MODE 7 Teletext. Learn its
colour, graphics and effects. Reference
leaflet and program cassette containing
instructive, useful and amusing examples.
£3-50. Creative software, 6 Hillside Gate, St.
Albans, Hertfordshire AL1 3QM.

BBC COMPUTER, Model B, as new, £350
ono. Guildford 71255 extension 3099. Office
hours only

ZX81/TRS-80 16K Home Tutor games.
Claws (+-x); Aladdin (division); Bearings
(campers, scouts etc); Tables (with Martian
Reward). Any two £3.50 or SAE full list.
Bryants, 1 The Hollies, Chalcraft Lane,
Bognor (829478) PO21 5SX.

MICRO SERVICES
BEDFORD

Specialise in software tools
and control applications for
todays micro’s.

CONTACT:

P. L. Watson, 101 Village Road,
Bromham, Bedford MK43 8HU

or ring
OAKLEY 2867

FREE P&P. NO VAT. Meoney back if not happy. Full docu-
mentation. (Nascom 1s need Nas-Sys/Cottis B.) Send
order, or request for full details to:

LEVEL 9 COMPUTING

229 Hughenden Road, High Wycombe, Bucks HP13 5PG

32 SUPERSTAR PROGRAMS for ZX81
(1K). Something for everyone from kids to
cronies £3.50. Superstar Software,
Gwaenyog Lodge, Denbigh, Clwyd.
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[ ZX81 CASSETTES™]

DRAWING BOARD (16K £4.20
M/C aided. Pictures can be stored, recalled, merged
scrolled 4 ways and put into a PRINT statement for use
in your programs

“BOARD” GAMES £3.20
(For 2 players, 16K). Snakes & Ladders, Othello, Pipe-
line, Four in a Row

1K GAMES PACK £3.95
10 well written games — Flyswat, Guess the Word,
Simon, Fruit machine, Duckshoot, Lander, Find the Sub

etc

DATABASE (16K) £4.95

Data storage and retrieval — Side 2 with example —~

preserved steam locos Post Free
CADSOFT

b 24 St James St Cheltenham. Glos GL52 2SH. md

DISASSEMBLER 8080/85. 2K fully docu-
mented assembly language listing. Only
£4.99. P.D.E.C. 83 Netherby Drive, Fenham,
Newcastle-upon-Tyne NE3 2HR.

VDUs GREEN DISPLAYS. Working ter-
minals £15. ASCIl keyboards, 76 Reed
switched keys £10. Horsham 69835.

ZX81 (1K) “Monomaze”, 8000 non-random
rooms, full size 3D graphics, £3.49. Map of the
maze, £149  “Pentamaze”, dozens of
monsters, finds, companions, pursuits, need
16K, £5.99. Map £1.49. One month guarantee
on tapes. Access/Visa welcome. Pointsea,
25 Westgate, North Berwick, East Lothian.

MILLSOFT

Quality Software for ZX81 and Spectrum.
Ever robbed a bank? Or run a factory? Now's
your chance with Safecracker and Rise and Fall
Two great games full of surprises. For ZX81 and
Spectrum. Loading guaranteed. Quality is our

Watchword. £5 inc p&p.

Mill Sell, Clock Mill, Measham,
Burton-on-Trent DE12 7HF.

ABC GRAPHIC SUPPORT

Powerful Text Graf package, firs 2 screens full of medium
res. graphics and 1K high speed software in only 3K
Allowing substantial graphics programmes to run even
on the Model A. Features include Point, Line and Shape
Plotting, 4 way Scrolling and 2 pages to make animation
a piece of cake. Supplied on a Cassette for Models A or
B with basic interface procedures. Demo programme
and full documentation. Send cheque/PO for £5.50
For further details S.A.E.

REKSAT SOFTWARE

42 Aspin Oval, Knaresborough, W. Yorks.

NASCOM
GEMINI MULTIBOARD

GRAPHICS SOFTWARE
ERONMEEES@ER

NAS-GRAPHPAC adds graphics
commands to your NASCOM ROM
BASIC, fast, powerful and easy to
use. Requires graphics ROM. Supplied
on tape in N2 format. £20
GEM-GRAPHIPAC. For CP/M systems
fitted with the Gemini G812 video
card. This runs with Microsoft's
Mbasic adding over twenty graphics
commands. Supplied on disc £35
‘GEMINI ECONOMY BASIC for
cassette or disc systems running
under RP/M or CP/M fitted with the
Gemini G812 IVC. This low cost
CP/M compatible floating point BASIC
also includes commands found in
GEM-GRAPHPAC. £25 on cassette in
Gemini format or £28 on disc.
Stocked by your local Microvalue
dealer. :

DATA SHEETS AVAILABLE

PENUP PSET X,Y PLOT A,D
PENDOWN PRESET X,Y  DOWN X,Y “string”
PENFLIP PTEST X,¥Y CIRCLE R,A1,A2
PENERA DRAW XY FCON

STARTAT X,Y DRAWTO X,Y FCOFF

Mail order from P&P £1 per order

ACORN ATOM power supply 5volt/ amp
£46.00. EPROMS PROGRAMMED from
£7.50. EPROM BOARD plugs into Acorn bus
from £10.00. UTILITIES on cassette from
£3.50, on EPROM from £8.00. Send 20p in
stamps for further details. ATOMIC COM-
PUTER SYSTEMS, 1 COWLEY CRESCENT,
PADIHAM, BURNLEY, LANCS BB12 8SX.

ATOM UTILITY ROM EXTENDER

"Prom-Ext" with Z.L.F. socket, fits simply out-

side the case, permits rapid, unlimited, ROM

changes. £15 complete. A. Ward, Le Perchoir,
Le Bourg, St. Clement, Jersey, C.I.

COMPUTER CASES & DISC DRIVES,
U.K. 101, OHIO, NASCOM, POWER-
TRAN, BIGBOARD, TANGERINEETC

Marry computer and disc drive. Expansion
problems eliminated at last. A computer case for
all SINGLE BOARD COMPUTERS together with
all expansions power supplies and mother
boards plus up to 2 disc drives all in one neat
steel black textured case, double hinged lid for
easy access. Send S A.E. for details and photo-

graph

DISC DRIVES — 40 track shugartinterface. 514"

S.S. £139. Dual 5'/," S.S. £275. OR with power

supply — 5%," S.S. £175, dual 5%," S.S. £320.

DISCS £17 per box of 10 with free library case
VAT at 15% to be added & postage

Mail order only  Viewing by appointment only

SILENT COMPUTERS LTD
27 Wycombe Road, London N17 9XN

Tel: 01-801 3014

FIND-A-FRIEND through FIND-A-FRIEND’s
new confidential, inexpensive service. Your
ideal friendship/relationship - all ages -
countrywide. SAE/Telephone: FIND-A-
FRIEND (CMP), Temple House, 43-48 New
Street, Birmingham B2 4LH. 021-429 6346.

GREEN SCREENS 11" x 9 TRS80 £5.45.
Other sizes up to 12" x 12" £6.45. State size
required. Price includes fixers, postage and
packing. P. A. Young, Church End, Sheriff
Hutton, York.

CCSOFT, 83, Longfield Street, Southfields,
_London SW18, ; Aot
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ZX81 16K Lair — Adventure game. Full 16K
used. Plus detective, Game of Logic (2-4
players). Both on cassette, £3.50. S. Taylor, 2
Greenway, Eltham, London SE9 5S7.

MICROTAN OWNERS. Sky Bombers. Fast
action graphic game. (2K M/C, Hex K/D).
Cassette £3.00. J. P. Shay, 51 Meadowcroft,
Radcliffe, Manchester.

“ZX GRAPHICS
PROGRAMMING MADE EASY"

Full Colour A4 Manual, 24 pages packed with ZX
Graphics Programming techniques and ideas for games
and 'serious’ Programs. Written in ‘easy to understand

language and illustrated at -
every stage.

Ideas include:
Information Graphics
Sketch Pads.

Saving your ‘Art'.
Making serious

§ programs interesting.
Graphics Stringing.
ZX Printer Graphics

'5
(INCLUDING UK. POSTAGE}

Print 'n’ Plotter Products
19 Borough High Street

London SE1 95E

VIDEO GENIE with books and software,
(assembler, flight simulator etc.) only £235.
Ring (0742) 332978.

VIC-20 plus Arfon expansion, 16K ram,
Vickitll, C2N cassette and Assembler. £380
ono. St Albans 60966 (evenings).

CENTRONICS-P1 printer, with modified
NAS-SYS 3 to print on demand. Works with
NAS-DIS, NAS-PEN, ZEAP, NAS-DEBUG,
BASIC. 2 rolls of paper, £110. TRITON BASIC
and TRAP, sharing same board, £60. Wanted
Microline 80 or EPSON MX80 FT/1.
Dunstable (0582) 600913.

TRS80 LIl 16K, excellent condition. Lots of
books, software and games. Phone 995 4506.

PET PUCKMAN AND INVADERS, both
programs written entirely in Machine Code.
Full feature games with great graphics and
sound effects. Also Connect 4, £3.95 each or
SAE for details to P. D. Martin, 6 Frogston
Road East, Edinburgh EH17 8AD.

MASTER MATHS

The LCL Master Maths package contains every program

you will ever need to get you, your pupils or your son or

daughter through O-Level Maths or equivaient exam
(13-16 yes). It consists of

® 50 long programs using High-Res. Colour Graphics
and sound crammed onto € discs for Apple Il

® It is written by a qualified, professional programmer
in consultation with schools and colleges

® It includes a quality manual

PET/ZX81/APPLE PROGRAMS
Maths programs for all ages from £4.50. Send for free

catalogue to: G. Ludinski B.Sc (Hons) AMBCS, LCL, 26
Avondale Ave., Staines, Middx. Tel: (0784) 58771

MZ-80K HORSE-RACE ANALYSIS.
Winners galore. Cassette, £5.75. Details
SAE, C. T. Paragon, “Moorside”, Woodlands,
Wimborne, Dorset.

ZX81 16K FRUIT MACHINE. 9 fruits in view,
hold, nudge, up/down, gamble/collect etc.
Cassette £4.50. K. Bylett, 118 Sorrel Bank,
Forestdale, Croydon, Surrey CRQ 9LY.

TANGERINE OWNERS, 80K Eprom Switch-
ing board (totally software controlled), also
40K static RAM beard (battery backed). Both
fit system mother board. SAE to. 21
Wintringham Crescent, Woodthorpe, Notting-
ham, or ring for details. Richard (E.S.B.) 0602
267739, Trev. (RAM) 0602 392965, evenings.

VIC-20 MICRO
Features similar to Popular PUB machine. Semi controllable|
NUDGES up to UNLIMITED using HOLD or GAMBLE. Reels|
NUDGE up & down. SOUND EFFECTS, GREAT GRAPHICS
Requires min 8K RAM expansion, Price £5 50. Cheque or PO
to' J. Ingham, 72 Ardwick Street, Burnley BB10 1BJ.

CENTRONICS. 101A, £75; LX180 with
stand, £175; Thermal Printer, £45; Petitvid,
£35; Keyboard, £20; Nascom 2 copy, Zeap,
Naspen etc. £245. 073477-5438, Woking-
ham, Berks

ZX81 with Ferguson courier television. New
March 1982, Almost unused, £60. Tel: 01-242
3529 (day), 01-235 7832 (evenings).

SHARP MZB80K-48K only 6 months old.
Includes Knights Pascal, Fortran and Forth.
Over £100 of software, games, utilities etc.
£450 ono. Phone 041-959-6727.

NASCOM 2 COMPUTER. 24K memory, in
Kenilworth box, plus Sharp cassette recorder
for £175. Phone Rushden 315764,

MZ80B Unwanted and unused gift with
manuals and programs, £1000. Telephone
after 8 pm Biggin Hill 75038.

ACORN ATOM. 12K RAM 12K ROM (F.
Point and Graphics) 4K utility ROM. Manuals
plus software. £170 (0723) 77378, Scar-
borough.
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= Adverture ~ PLEASE MENTION

Adventure games are fascinating and addictive: you tell

the computer what to do in English phrases, & it acts as a
window to worlds of magic & mystery

Each Level 9 adventure has over 200 individually

described locations, and a game may take weeks to solve!

Only combined code and date compression allows so TODAY
much to be provided

Colossal Adventure .... . 16K/32K........... £8/£10 :

The original classic mainframe game “Adventure”, with all
of the treasures, creatures and rooms hinted at in

computer magazines. And we have added 70 extra rooms

to the end-game!

Adventure Quest ....... sl e Sunoe £8/£10
From the great forest, up orc mountain, braving fire, marsh

and illusion on a quest to rescue Middle Earth from

Tyranny. Use swords, spells and subtlety to combat
opponents from dogs to demons, ghouls to ghosts, and
wizards to 200-foot worms

FREE P&P. NO VAT. Money back if not happy. Supplied on
high quality tapes. Send order, stating which computer, or

SAE for details of all our games to: AD INDEX
LEVEL 9 COMPUTING
229 Hughenden Road, High Wycombe, Bucks, HP13 5PG ARG COMPUTERS . < e e S
(Note: Nascom 1s will need Nas-Sys/Cottis B.) ACORNSOETR T DL e e T Bl b Sl L SR v 0 o Tl P O
A E SORTWARE o i e e e e
ANGLO AMERICAN ...........
PARAPHYSICS JOURNAL (Russian trans- ARTIC COMPUTING ...
lations); Psychotronic Generators, Kirliano- AUDIO ELECTRONICS
graphy. gravity lasers, telekinesis. Details: BUGIBYTE I T e :
SAE 4 x 9", Paralab Downton, Wilts CAMBRIDGE LEARNING ..........cccvviuieiiarinineanarinnes.
CAMBRIDGE COMPUTER STORE .
ACORN ATOM 12K RAM, 12K ROM in- CATRONICS ....................

EBb] f . COMPUSENSE LTD ...........
cludes oint and full graphics. Separate A e B T o

PSU 5V3A, no heat problem! £200. J. Rourke

COMP SHOP I SEN
Tel: Burgh Heath 51602 (Surrey) CROYDON COMPUTER CENTRE ..
CROWN BUSINESS CENTRE ... .. o.ooenesnneteetoenennnesenes

PET & DISK £450 — Commodore PET 8K ggﬂ%’gmﬁfgﬁs‘é“,&”” TR N A
(new ROMS) and Commodore 3040 Dual DRAGON DATA . ..o

Floppy Disc Drive. Ring 0278 722623 after FULLER MICRO SYSTEMS ........

Bpm. GENERAL NORTHERN MICRO . ...
G RUNDY]L ¥ 0D e .

DON'T MISS IVCHRIOE VTR iy iy fabyi il fax i
THE NEXT KEVEORT. & 1) o URAE o 1
LIVERPOOL COMPUTER CENTRE ...

LOWE ELLECTRONICS ...............
ISSUE Lt Lt L] e e e
MDR INTERFAGE .t s
OF MICRO SPARES ... ..ot oo B it T d
MICHAELORWINISR . o sl b i S

ONALVE s e
COMPUTING e T
TODAY e Mol i

MONTBUILD/PCW ...... =

RING CLASSIFIED ORCHESTRATED COMPUTING .....

PROGRAM POWER .....................

ON 01-437 1002 SAAn ELECTRONICS 1111
fORmLLOUR T e

ADVERTISING it HREOE
REQUIREMENTS Uokieie s Bal s
WATFORD TECHNICALBOOKS .............

DON'T DELAY! L T TR R e

Advertise nationally in these columns to over 100,000 readers for only 30p
i 2 3 per word (minimum charge 15 words). Simply print your message in the
coupon and send with your cheque or postal order made payable to Argus
4 5 6 Specialist Publications Ltd to:
CLASSIFIED DEPARTMENT COMPUTING TODAY
i 8. 9 145 Charing Cross Rd, London WC2H OEE.
Tel01-437 1002
10. 11 12.
13 14 N e e R
. — 1 Addressics v it I e
ifiel-NotiDay B Era R o S P s b

Please place my advert in Computing Today for [] months. Please indicate number of insertions required.
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Derdonal
SOBHIWAK

The second issue of our quarterly publication, Personal Software, is
dedicated to the subject of computer graphics. As well as being an
essential element in games software, the graphics facilities of many
systems can be used to enhance the display of a whole variety of
information. The magazine will provide a valuable source of program
material as well as containing a structured introduction to using simple
graphics techniques and a large reference section.

Included among the programs in the publication will be games,
simulations and a variety of utility routines to enable you to make better
use of whatever graphics facilities your system is equipped with.

The reference section collects together all our Graphic Details and
provides a quick reference to many of the graphics character sets
available. This is joined by a completely new Graphics Directory which
lists vital facts and figures on over 30 popular machines. With the aid of
these two sets of information, converting graphics from one system to
another will become a whole lot easier!

Personal Software will be on sale at your local newsagent from Friday
20th August at £1.95 or you can order directly from us at £7.80 per
annum or £1.95 per copy. To ensure a single copy or a complete year's
supply fill in the form below — you can even spread the load with your
credit card.

SUBSCRIPTION ORDER FORM

Cut out and SEND TO : 513, LONDON ROAD,

(made payable to ASP Lvtd)
OR

Debit my Access/Barclaycard”
(‘delete as necessary)

i

I A THORNTON HEATH, :

' SORWARER -

| ' ENGLAND.

' I

1

I Please use BLOCK CAPITALS and include post codes. Please commence my subscription to Personal Software with =
thefop hl i issue.

I Name (Mr/Mrs/Miss) ... .. TRt oo e RO 5 e T I

I delete accordingly SUBSCRIPTION (tick O as

I Address . ... ... fadr o e B g fos b e AT R RATES appropriate) I

[

l £7.80 for 4 issues £1.95 for a single I

l O copy of the . issue O I

I Signature . ) A T s TR VL AR E ) ArhIn e I am enclosing my (delete as necessary) =

I Cheque/Postal Order/International Money

I Pgle Mnives S ULk G B e L BN O R e ) 1 L Order for £. '

: ]

| 1

82/7
L--u———————————————ﬂ-—---——_----------—--————----!
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“The ApplelLis limitedto 64K RAM...”

(...EXPERT c1981)

[ , EXPE R-TC:]%

-

‘“‘Rubbish, the factis...

...my Apple ][ has

128K~

and | run
80K Visicalc Models”

(P.A.TOMD.)

= mﬂ

i

L7

Yes the Apple ][ once again shows its versatility
—justadd U-RAM 16, 32 or 128K RAM boards to your
Apple with appropriate software and you can have

the capabilities the other manufacturers only dream of.

(D Basic Apple with one U-RAM 32. (@ Basic Apple with one
U-RAM 16 and one U-RAM 128. Chained program. 3 Basic
Apple with one U-RAM 16 and two U-RAM 128.

U-MIGROCOMPUTERS

a range of quality peripheral cards to enhance your Apple

We now make more Apple cards than Apple!

...my Apple 1[ has

192K°

and | run
128K Basic Programs™

(PROGRAMMER)

P iy

N
-"‘T',C’?Zv /
g

...my Apple 1[ has

320K*®

and | manipulate
arrays of up to 250 x
250 elements in RAM”

(BOFFIN)

- J
Y /‘
V'R

PRICE LIST

Boards

U-RAM 16- 16K RAM board .. £65.00
U-RAM 32- 32K RAM board.. £85.00
U-RAM 64- 64K RAM board . . £180.00
U-RAM128-128K RAM board . . £275.00

Software :
Memory Manager 16 (MMS 16)

DOS relocator for U-RAM16 .. . £15.00
Versa MMS (VMMS)

DOS relocator for other boards  £15.00
Versa Visi expand (VVE)

Versatile Visicalc expansion* . . £50.00
Versa RAM disc (VRD)

Versatile disc emulation

software DOS33° ........... £50.00

*Work with U-RAM16, 32, 64 and 128,
‘and multiple and mixed boards.

Prices exclude VAT.
Order from your local dealer.

ICEN//ERICER//mR]1CER//E LR ///ER 1L //E 1R ///E IC R /// iR LR /// .

U-Microcomputers Ltd., Winstanley Industrial Estate, Long Lane, Warrington, Cheshire WA2 8PR, England.

Tel: 0925 54117/8 Telex: 668920 U-ONE



MORE MEMORY FOR MICROS !
look at what we can offer:

RAMPACKS VCS 8K« VIC DUO1w ATOM

for SINCLAIR ZX81 8kRAM+3slots 22 4 sakramoniy £ 70

addupto 20kRAM+16k ROM

16K - the only upgradable \V4 CR 20 for-v 1C D R C for pET

to56k on the market _£36 4K-£24,2k increment-£5 64K—£80 128K‘£130

TRS80-V.GENIE UK101:

32K bytes - £29 32K add on RAM £46 32K add on RAaME 69

FOR A FREE BROCHURE, RING LINDA OR
SUE ON SOUTHEND (0702) 613081
FORCREDIT CARD ORDERS, RING JACKIE
OR PAM ON SOUTHEND (0702)618144

CHEQUES AND P.O.s TO:

AUDIO-COMPUTERS

87 BOURNEMOUTH PARK ROAD,
SOUTHEND ON SEA _ ESSEX SS5 2JJ

ALL PRICES INCLUDE V.AT. AND POSTAGE

56K _ exceptional low 64K +Eprom programmer &
TELEX 995337 G AUDCOM
power consumption-£44.90 user port—only £79 A TRADEMARK OF SOLIDISK LTD.

\ WE CAN ADAPT THE ABOVE PRODUCTS FOR YOUR NEW SPECTRUM FOR JUST £5 EXTRA




